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1.0 INTRODUCTION

The state of New Jersey, Department of Treasury, Division of Purchase. and
Property has initiated a Remedial Investigation and Feasibility Study (RI/FS)
to identify and evaluate suspected problems associated with past disposal and
spill sites at the Imperial Oil Company, Inc./Champion Chemicals site (Imperial
0il Site). This Health and Safety Plan (HASP) has been developed as part of
Task 1 for this Imperial 0il site RI/FS. Contract Site Health and Safety Plan
components as specified by the NJDEP are included in this document.

E.C. Jordan Co. (Jordan) is responsible for the coordination and completion of
the Imperial 0Oil site RI/FS. John Mathes and Associates, Inc. will be respon-
sible for drilling, VEP Associates will be responsible for on-site surveying,
and CompuChem will provide analytical services. Jordan and Subcontractor

personnel will be required to follow the Health and Safety Program outlined in
this HASP.

Field activities conducted during Task 2 of the RI/FS program will be covered

by this HASP. A separate HASP has been developed for the field activities
conducted in Task 1.

Jordan began a formal program of site risk assessment and implementation of
mitigative health and safety programs in March 1981. At that time, existing
departmental policies/practices were collected and reviewed, additional needs
identified and a corporate personnel health and safety plan drafted.

Currently, Jordan's seven-member Personnel Health and Safety Committee (PHSC)
regularly reviews health and safety issues, updates practices as new informa-
tion becomes available, oversees administration of the Health Monitoring
Program and provides guidance for personnel training as appropriate. The PHSC
is a corporate entity, effectively precluding any departmental and contract
pressures on health and safety policy decisions.

Each project site is classified hazardous or non-hazardous by the PHSC after a
review of available data. The Imperial 0il site has been classified as hazard-
ous, therefore this site specific HASP was developed. The Imperial Oil HASP is
compiled from appropriate parts of the corporate personnel health and safety
plan as well as necessary site specific information. This is accomplished by a
review of available information on the site to assess the potential risks and
provide an initial determination of personal protection requirements. The site
specific HASP is subsequently reviewed and must be approved by a member of the
PHSC. The designated Site Safety Officer monitors actual site conditions and
may alter these requirements after consultation with the Corporate Health and
Safety Coordinator (CHSC) as needed. 1In all cases, personnel safety is the
paramount factor in decision-making.
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2.0 EXISTING SITE CONDITIONS

2.1 Site Location

The Imperial 0il Site is located.in Marlboro Township in Morganville, New
Jersey, which is situated in the northwestern section of Monmouth County
(Figure 2-1).

The area containing the Imperial 0il site is bounded on the south by N.J.

Route 3 (Tennent Road), on the southwest by Greenwood Road, on the northeast by
Texas Road and on the east by N.J. Route 79 (Figure 2-2). There are residen-
tial properties situated along these roads, while the majority of the interior
portions of the site are either wooded or open grassy areas. In addition, a
small commercial center is located at the junction of Routes 79 and 3 which is
just southeast of the plant site. Five resjdential properties are located
along Orchard Place between the site and Route 3.

2.2 Site Description -

The "active" portion of the Imperial 0il Co. site is set off from the surround-
ing land uses by a 6-foot-high chain-link fence which is topped with 3 strands
of barbed wire. Seventy-five percent of the land surface within the fenced
area, according to the Remedial Action Master Plan (RAMP) prepared by Fred C.
Hart Associates, is either paved or covered with structures. The remaining
area is mainly unvegetated or only sparsely vegetated sandy soils. Although
data supplied by the NJDEP indicates that the active portion of Imperial 0il
Co. site is 4.2 acres in size, statements made by Imperial 0il Co. personnel
during the site visit indicated that the overall property area is approximately
15 acres. This implies that some of the vacant wooded land surrounding the
facility is also part of the Imperial 0il Co. landholdings. The western
property line of the parcel abuts the tracks of the Central Railroad which is
part of New Jersey's Freehold and Atlantic Highlands Branch Line. However, at
the time of the site visit these tracks appeared to be no longer in use. New
Jersey Central Power and Light Co.'s transmission lines are located to the
northwest of the railroad and run parallel to the Imperial 0il Co. site's
western property line.

Based on the U.S. Soil Conservation Service's (SCS) mapping for Monmouth County
most of the site is comprised of Keyport fine sandy loam and Berryland sand
soils. The Keyport soils are moderately well-drained and are characterized by
sands overlying clay substratums, while the Berryland soils are deep, very
poorly drained sands. The Berryland soils are mapped mainly in the area
surrounding the fiye pond and the unnamed intermittent stream which is located
near the northeast side of the site. According to Imperial 0il Co. personnel,
the surface area adjacent to the fire pond was at one point covered with dredge
soils which were removed from the pond during this past year. A small stream
flows northwesterly along the site and then turns north along the powerline
Right of Way and eventually discharges into Lake Lefferts, approximately 1.3

‘miles downstream. Two l-acre offsite study areas, alleged to be waste oil

disposal sites, are located along the stream in the powerline ROW near the
point where the stream begins to turn northward. The SCS has mapped the soils
in the area as alluvial sand. These soils are characterized by their poorly

2
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drained conditions and are comprised of relatively recent dep051ts of loamy
sands and silty loam materials.

Surface runoff originating from outside the plant area is diverted along the
front of the Imperial 0il Co. facility; runoff originating from within the site
is contained onsite by earthen berms which parallel the northeastern and
northwestern fence lines. This contained site runoff passes through 011/water
separators, and then is discharged into the fire pond via a pipe through the
berm. This discharge point has been permitted by the NJDEP and is currently
surrounded by a chain-link fence. Based on information supplied in the RAMP
and the RFP, the shallow groundwater in the area of the plant site generally
moves towards the east (having both a northeast and southeast component).
According to information in the RAMP, depth to groundwater beneath the site
ranges from 8 to 15 feet below the ground surface, depending on the topographic
setting. It was also reported in the RAMP that there was no hydraulic connec-
tion between the groundwater beneath the site and the unnamed stream.

There are reportedly several private wells in the area; NJDEP asserts that all
homes are now on public water. Private wells may be used in some cases for
irrigation purposes. In addition to the private wells there are currently four
monitoring wells within the Imperial 0il Co. site. These wells are all located
along the northwestern side of the property, near the fence line and/or the
railroad tracks.

2.3 Site History

The Imperial 0il Co. facility, which has been  in operation since approximately
1912, produced ketchup and tomato paste until around the end of World War I; at
that time it was converted to a chemical processing plant. The products of the
chemical plant included arsenic acid and calcium arsenic, followed by manufac-
tured flavors and essences. At the end of the 1940s the plant was purchased by
Champion Chemicals and became an oil reclamation facility. This operation
continued until Imperial 0il Co. leased the site from Champion Chemicals during
the 1960s and began conducting oil blending operations at the site. The
product is still produced and is currently packaged in either 5-gallon contain-
ers, 55-gallon drums, or shipped out in bulk.

Domestic wastes generated at this site are being disposed of in a septic tank
and leachfield which are located behind the office building. Any other liquid
wastes generated at this facility are reportedly treated by the oil/water
separators at the site. Waste disposal practices prior to the 1950s are not
known; however, it is reported that at one time an oil settling lagoon was
located near the fence line at the rear of the site. Even though the lagoon's
exact location and size are unknown, investigations by Princeton Aqua Science
(1983) indicate it may have been as deep as five feet. Concurrent with, or
subsequent to the lagoon, large piles of oil-saturated soils (filter clay) are
alleged to have been stored at the site prior to their disposal at the
Morganville dump during the 1950s. The remains of one such filter clay pile
are located along the northwestern fence line. According to the RFP, there may
have been disposal of other contaminated soils along the east side of the
property, although no specific locations have yet been identified.
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Previous investigations at this site have included the installation of

4 monitoring wells and the excavation of 6 test pits. In addition,-six surface
water and sediment samples were collected and analyzed. The results of these
investigations have found that the soil and groundwater appear to be contami-
nated with petroleum hydrocarbons, lead, barium, arsenic, and PCBs, as well as
other organic contaminants. Furthermore, it was reported by the NJDEP that
during one site visit free product was found floating in Monitoring Well 3.
According to NJDEP, MW-3 appears to exhibit the highest level of contamination
of the site's four existing monitoring wells.

The RFP states that potential sources of contamination are the suspected old
lagoon area, the existing filter clay pile, contaminated surface and/or subsur-
face soils, leaking oil storage tanks, and the oil/water separators (even
though these were recently renovated they could have contributed in the past).

In addition to the plant area, two off-site areas appear to have been former
dump sites for waste oil. As a result of these activities, the soils in those
areas have been-contaminated with petroleum hydrocarbons, heavy metals, and
PCBs. The vegetation in these areas is stressed and the soils are stained as
are the soils in the adjacent stream banks. During Jordan's site visit

(May 16, 1986) an oil slick was observed on that portion of the stream near the
railroad tracks. Sediment samples collected from the stream in the past have
shown evidence of heavy metals and petroleum hydrocarbons. Abandoned drums in
the two stressed areas (a minimum of 2 or 3 in each area) as well as one rusted
drum in the stream were also noted during the site visit. No explanation was
given as to how or when the drums were placed in these areas. The NJDEP

personnel stated that they had no information on any drums being buried, either
at the on-site or off-site locations.
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3.0 WASTE DESCRIPTION AND CHARACTERIZATION

3.1 Waste Description

Little information concerning the composition of wastes on-site is available.
Previous testing conducted by the EPA, NJDEP, and others (Draft RAMP 1983) in
the clay waste pile, on-site soils and off-site soils, revealed heavy metals
and PCBs. Samples from this pile were not analyzed for volatile or semi-
volatile organics. However, analysis of groundwater, surface water, sediment
and soil samples indicate the presence of organics as well as heavy metals and
PCBs at the site. Therefore, these compounds may be present in waste sources.
Specific compounds found in various media are presented in Table 3-1. Addi-
tional information is available in Appendix H.

3.2 Associated Hazards for On-site Waste Types

As discussed above, volatile and semivolatile organics, PCBs and heavy metals
have been detected on the Imperial 0il site. Many of these compounds are toxic
or carcinogenic when ingested, inhaled or absorbed by skin. Several of the
chemicals are flammable and explosive or may produce toxic fumes when heated.
Specific hazards and characteristics of compounds are presented below and in

Table 3-1.
Waste Types
Liquid 4 Solid v Gas
. Sludge v Semi-Solid Other
‘ Characteristics
Corrosive v Flammable v Explosive v
Volatile v Radioactive Other
Containment
Pit Pond V= Lagoon v
Lake Process Vessel v Drum
Tank Piping v Lab Pack
— — -
Tank Car Other _V

Other: The site is bermed to contain surface runoff.
* 0il/water separator system.

o ’
!
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TABLE 3-1
ASSOCIATED HAZARDS AND CONCENTRATIONS OF ON-SITE CONTAMINANTS DETECTED

IN MEDIA AT THE IMPERIAL OIL SITE

Concentration Range

Threshold Limit Value

Compound - Hazard Location Range (ppm) TLV (ppm)
Volatile Organics
Benzene Readily absorbed via inhalation & Groundwater ND-0.204 10
Benzol ingestion; absorbed through skin. Soil ND-0.01 '
{CeHg] carcinogenic. Harmful if swallowed. '
1,1-Dichloroethane Absorbed in GI tract and respiratory Groundwater ND-1.48 200
tract; Respiratory tract and skin irritant.
[CoH4C22) Irritating to eyes.
1,2-Dichloroethane Vapor irritating to eyes, nose, throat Groundwater ND-0.899 10
Ethylene Dichloride liquid burns skin and eyes. .
Harmful if swallowed.
v[ClCHgCHZCR]
Trans-1,2-Dichlorocethylene Absorbed through GI tract and Groundwater ND-0.257 200
DCE inhalation.
Harmful if swallowed.
[C1CH=CHC1]
1,2-Dichloropropane Vapor irritiating to eyes, nose and throat, Groundwater ND-0.013 75
Propylene dichloride Liquid irritating to skin and eyes. Soil ND-0.059
[CHZCHC1CH,C1])
Ethylbenzene Vapor irritating to eyes, nose, throat, Groundwater ND-0.098 100
EB Liquid irritating to skin and eyes. Soil ND-0.059
Harmful if swallowed.
[CgHgCH,CH3] Absorbed through respiratory tract.
1,1,2,2-Tetrachloroethane Vapor irritating to eyes, nose, throat, Groundwater ND-0.107 1.0
Tetrachloroethane Harmful if inhaled. ND
Liquid irritating to skin and eyes.
[C12CHCHC,] Poisonous if swallowed or if skin exposed.
1,1,1-Trichloroethane Vapor irritating to eyes, nose and throat. Groundwater ND-0.045 350
Trichloroethane Liquid irritating to skin and eyes. ND-0.071
Methychloroform
[CHaCCl3]
Trichloroethylene Vapor irritating to eyes, nose and throat. Groundwater ND-0.278 50
TCE Liquid is irritating to skin. Soil ND-0.65
CHCR=CC2,
Toluene Vapor irritating to eyes, nose and throat, Groundwater ND-0.499 100
Methylbenzene Liquid irritating to skin and eyes. Soil ND-6.37
Absorbed through skin and respiratory tract, Sediment (Lake) ND-0.002
Ceg Hg CH3
Total Xylenes (p-,o-m-) Absorbed via inhalation. Groundwater ND-0.211 100

CeHq(CH3) 2

11.86.71T
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'TABLE 3-1
ASSOCIATED HAZARDS AND CONCENTRATIONS OF ON-SITE CONTAMINANTS DETECTED
IN MEDIA AT THE IMPERIAL OIL SITE

(continued)
. Concentration Range Threshold Limit Value
Compound Hazard Location Range (ppm) TLV (ppm)
' 3
Polychlorinated Biphenyls Liquid and solid irritating to skin and eyes. Groundwater ND-1.267(89.0)* 0.5-1.0mg/m
PCB Soil ND-61.3
Sediment ND-27.14
(C12Hy0_)C12
Tetrachloroéthylene Inhalation irritates eyes, nose, throat, .Soil ND-0.115 50
Perchloroethylene Contact jrritating to skin and eyes.
Carcinogen.
C2, C=CCl,
Sec-Butyl Benzene Moderately toxic by ingestion. Soil ND-0.16
2-Phenylbutane
Cighi,s CelsC (CH3) CoHs
Semi-Volatile Organics
PHENOLS Absorbed via ingestion, inhalation, Groundwater ND-0.654
Phenol * and skin. Strong skin irritant. Soil NA 5
2,4-Dichlorophenol Irritates eyes, nose and throat. Sediment ND-0.117
2,4-Dimethylpenol Maybe carcinogenic promotor. Surface water ND-0.018
4-Nitrophenol Liquid or solid poisonous if swallowed
Pentachlorophenol
2,4,6~Trichlorophenol
2,4-Dinitrophenol
2-Methyl 1,4, 6-Dinitrophenol
2-Nitrophenol
Ce HgOH
Butyl Benzyl Phthalate Irritating to skin and eyes. Groundwater ND-0.172 N/A
BB
C‘HQOOCCH4COOC1H7 H CQH2 10‘
Hexachlorobutadiene Absorbed via ingestion and inhalation. Groundwater ND-0.108 -
Suspected carcinogen.
Cg,C:ccicel:ccl,
Bis(2-Chloroethoxy)methane Absorbed via inhalation and ingestion. Groundwater ND-0.025
Dichloroethyl formal Strong irritant. Soil ND-0.928 -——-
Dichlorodiethyl formal
CH, (OCH,CH,VU),
Bis(2-Chloroisopropyl)ether Absorbed via inhalation, ingestion, skin. Groundwater ND-0.067

Dichloroisopropyl ether
CeHaC1,0; [C1CH,C(CH3)R] .0

11.86.717T
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‘ TABLE 3-1

ASSOCIATED HAZARDS AND CONCENTRATIONS OF ON-SITE CONTAMINANTS DETECTED
IN MEDIA AT THE IMPERIAL OIL SITE

(continued)
. Concentration Range Threshold Limit Value
Compound Hazard Location Range (ppm) TLV (ppm)
1,4-Dichlorobenzene Irritates eye, nose and throat. Groundwater ND-0.085 75
p-Dichlorobenzene Skin irritant.
PDCB Poisonous gas from fire.
CglCl,
Nitrobenzcné Absorbed vid inhalation, skin; will burn eyes. Groundwater ND-0.016 1.0
Eye, nose, throat, skip irritant; carcinogen.
Ce"sNoz Heated vapor poisonous; liquid poisonous if
swallowed or if skin exposed.
Benzidine Absorbed via skin, inhalation. Groundwater ND-0.191 10
Eye, nose, throat, skin irritant.
Cy2Hy2N2 Carcinogen.
Harmful if swallowed.
1,2-Dichlorobenzene Irritant to skin and mucous membranes. Groundwater ND-0.243 50
0-Dichlorobenzene Eye irritant.
Absorbed via inhalation and ingestion.
0-CgH4Cl, Carcinogen.
3
2,4-Dinitrotoluene Absorbed via skin, inhalation. Groundwater ND-1.03 1.5mg/m
Irritant to skin mucous membranes.
CyHgN,04; 2,4-(NOg)oCgHgCH4 Carcinogen.
Isophorone Irritates eyes, nose, throsat. Groundwater v ND-0.167 5
Harmful if swallowed.
CgHy40; COCH=C(CH3)CHaC(CHg),CH, ‘
N-Nitrosodiphenylamine No data available. Soil ND-8.69
NDPA
Cy2H;0N20
3
Bis(2-ethylhexyl)phthalate Poorly absorbed through skin. Sediment ND-11.7 S mg/m
Dioctyl Phthalate Not harmful. Surface Water ND-0.067
Phthalic Acid; DOP :
Di(2-ethylhexyl) phtlalate
0-CgH ([COOCH,CH(CoHg) (CHp) gCH, )
11.86.71T 990 T00  dul
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TABLE 3-1
ASSOCIATED HAZARDS AND CONCENTRATIONS OF ON-SITE CONTAMINANTS DETECTED
IN MEDIA AT THE IMPERIAL OIL SITE

(continued)
. Concentration Range Threshold Limit Value
Compound Hazard Location Range (ppm) TLV (ppm)
Polyaromatic Hydrocarbons (PAHs) Absorbed via ingestion and inhalation. Groundwater ND-0.407
Polynuclear Hydrocarbons Irritates eyes, nose and throat. Soil ND-1.37
PAHs include: Skin irritant. Carcinogenic. Sediment ND-0.5
Fluorene Surface water ND-0.6
Napthalene
Acenaphthene
Acenaphthylene
Anthracene .
Phenanthrene
Fluoranthene
Pyrene
Elements
Arsenic Highly toxic by inhalation, Surface Soil 1.7-852 0.2mg/|n3
ingestion, and direct contact. Sediments 0.027-200
Can cause skin abnormalities. Groundwater 0.012-2.4
Recognized carcinogen. Surface Water ND-0.534
3
Barium Toxic by inhalation, ingestion and Surface Soil ND-1260 0.5mg/m
direct contact. Some barium compounds Sediments 1.2-160
cause 1rrxtatxon of the eyes, nose, throat, Groundwater ND-0.241
and skin Surface Water ND-23
3
Cadmium Cadmium is not readily absorbed by the skin. Surface Soil ND-1.37 0.05mg/m
. When inhaled both cadmium dust and fumes are Sediments ND-0.69
absorbed. Groundwater 0.002-0.007
Cadmium dust and fumes are highly toxic and Surface Water ND-0.008
carcinogenic when inhaled.
Chlorides Toxicity varies widely with specific compound. Sediments 86 ---
Groundwater 2-55.5
3
Chromium Commonly found in trivalent and hexavalent Surface Soil ND-160 0.5mg/m 3
states. Hexavalent compounds have an irritating Sediments ND-52 0.05mg/m
and corrosive effect on skin. Chromium dust Groundwater ND-0.057 (as dust)
and fumes are carcinogenic by inhalation. Surface Water ND-0.031
3
Copper Copper dust toxic by inhalation; Sediment 47-1500 0.2mg/m {(fume)
Irritates mucous membranes and eyes Surface Water ND-0.036 1 mg/m3 (dust)
2900 TOU  dWI
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. , TABLE 3-1 ‘
c

- ASSOCIATED HAZARDS AND CON TRATIONS OF ON-SITE CONTAMINANTS DETECTED
IN MEDIA AT THE IMPERIAL OlL SITE
(continued)

Concentration Range Threshold Limit Value

Compound -

Hazard

Location

Range (ppm)

TLV (ppm)

3
0.15mg/m  (dus

Lead Toxic by ingestion and inhalation Surface Soil ND-7600
of dusts and fumes. Sediments ND-1200 and fumes)
Some evidence of carcinogenicity ‘Groundwater ND-0.128
in animals. Surface Water ND-0.190
- 3
Mercury Highly toxic by skin absorption and ‘Sediments ND-1.01 0.05mg/m
inhalation of fume and vapor. Surface Water ND-0.002 (skin-all forms
except alkyl
vapor)
s
Nickel Toxic when inhaled as a dust. Sediments 16.0-21.0 1 mg/m g
Carcinogenic when inhaled. 0.1 mg/m
. (soluble compou
i 3
Selenium Irritant to eyes, nose and throat Sediments ND-0.95 0.2# mg/m
when dust is inhaled.
Zinc Zinc compound fumes toxic Surface soil 0.63-1500 Compound
by inhalation. Sediments 98.0-220 dependent
Groundwater 0.64-0.732
Surface Water ND-0.320
NOTES:
s : Concentration detected in distinct oil layer

ND: Denotes parameter snalyzed for but not detected
NA: Denotes parameter or class of parameters not analyzed for
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4.0 SCOPE OF WORK

4.1 OQOverall Scope of RI/FS

The total scope of the Imperial 0il RI/FS consists of seven tasks. These tasks
are defined as follows:

Task 1 -- Pre-Investigation Activities

Task 2 -- Site Investigations

Task 3 -- Laboratory Analytical Requirements and Bench-Scale Treatability
studies

Task 4 -- Selection of Remedial Response Activities and Identification of
Alternatives

Task 5 -- Evaluation of Alternatives

Task 6 -- Conceptual Design -

Task 7 -- Community Relations Support

4.2 Scope of the Site Investigation )

This HASP has been developed to provide Health and Safety guidance for field
activities to be conducted in Task 2 (Site Investigation). The scope of this
Task is presented below.

The major potential pathway of contaminant migration at the Imperial 0il site
appears to be through the groundwater although the adjacent surface waterbodies
also appear to have been impacted. The surface water drainage from the plant
site discharges to adjacent surface waters through the pipe leading from the
oil/water separators. However, at the offsite areas contaminant migration may
be through either groundwater or surface runoff. Jordan's proposed investiga-
tion, therefore, focuses on: identifying contaminant sources through air
monitoring, sediment, soil, waste, surface water, and groundwater sampling;
defining the distribution of contaminant migration both laterally and vertical-
ly; and presenting feasible remedial actions to protect and prevent harm to

potential receptors. The major elements of Jordan's proposed site investiga-
tion include the following:

o Existing Well Sampling -- 4 existing onsite monitoring wells and 6 offsite
residential wells will be sampled to confirm earlier findings and to
direct subsequent field activities.

o Air Monitoring -- volatile organic emissions will be detected through the
use of portable photoionization meters.

o Soil Sampling -- 37 samples, including shallow and deep soil samples, will
be collected for chemical analyses to determine site characteristics and
contaminant distribution. These samples will be obtained from test
borings and surface sampling. :

o Groundwater Investigation -- 3 new shallow monitoring wells (25 feet deep)
and 3 new deep monitoring wells (to the top of the Woodbury Clay or to a
maximum of 100 feet deep) will be installed, gamma-logged, and sampled.
The deep wells will be screened in the lower portion of the Englishtown
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formation and natural gamma logging will be performed in each deep boring.
Sampling will be conducted using decontaminated teflon bailers:

o Waste Pile Sampling -- 3 composite samples of the filter clay will be
collected from the pile and tested to characterize and/or identify it as a
contaminant source.

o Surface Water/Sediment Sampling -- 4 surface water and 4 sediment samples
will be collected and analyzed to assess the contaminant distribution in
the stream which empties into Lake Lefferts.

Jordan's site investigation is designed so that each subsequent task is devel-
oped and based on results from the previous task. In this manner, subsequent
activities can be directed more specifically at those areas where the most
valuable data can be obtained. .

14
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5.0 HAZARD ASSESSMENT

5.1 Personal Protection Level Description

The level of personnel protective equipment required shall be determined by the
type and concentrations of waste or spill material present at the site where
project personnel may be exposed. In situations where the types of waste or
spill material onsite are unknown, the hazards are not clearly established or
the situation changes during onsite activities, the Site Safety Officer must
make a reasonable determination of the level of protection that will assure the
safety of investigators and response personnel until the potential hazards have
been determined through monitoring, sampling, informational assessment, labora-
tory analyses or other reliable methods. Once the hazards have been deter-
mined, protective levels commensurate with the hazards will be used. Protection
requirements will be evaluated on a continuous basis to reflect new information
as it is acquired. Gear required for each protection level is shown in Table
5-1. Preparation of the Imperial 0il site specific HASP is based on the
information made available through site ftles, the RAMP report, and the RFP.

The levels of protection utilized by E.C. Jordan Co. are presented below:

Level A. Level A protection must be selected when the Site Safety Officer
makes a reasonable determination that the highest available level of respira-
tory, skin and eye protection is needed. It should be noted that while Level A
provides maximum available protection, it does not protect against all possible
hazards. Consideration of the heat stress that can arise from wearing Level A
protection should also enter into the subtask leaders decision. (Comfort is
not a decision factor, but heat stress will influence work rate, scheduling,
and other work practices.)

Level B. The Site Safety Office must select Level B protection when the
highest level of respiratory protection is needed, but hazardous material
exposure to the few unprotected areas of the body (e.g., the back of the neck)
is unlikely.

Level C. The Site Safety Office may select Level C when the required level of
respiratory protection is known, or reasonably assumed to be, not greater than
the level of protection afforded by full face air purifying respirators; and
hazardous materials exposure to the few unprotected areas of the body (e.g.,
the back of the neck) is unlikely. Level C requires carrying an emergency
escape respirator. |

Level D. Level D is the basic work uniform, selected when site hazards are
judged to be minimal. Investigators and response personnel, however, must not
be permitted to work in civilian clothes. Level D often requires carrying an
escape respirator.

Fit testing of safety equipment is an important part of establishing adequate
respiratory protection. Fit testing is accomplished prior to site explorations
and each individual is assigned a fitted respirator for the duration of the
project. These are tagged for identification. The equipment used for each
level of protection is shown in Table 5-1.

.
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TABLE 5-1
Protective Gear

Level D Level C Level B Level A
Action Levell 0 0 to 5 5-500 500-1000
; Respirator Escape Full Face SCBA SCBA
! Type? & Escape
: Clothing
o Boots X X X X
o Safety glasses i
or equivalent X X X
o Hard hat X X X
o Gloves, inner
and outer X X X X
i o Booties X X X
o Coveralls X X X
o Chemical protective
coveralls X X
o Totally encapsulated

suit X

Action levels are defined as air quality degradation from background levels,
in ppm, by volatile contaminants as measured by a photoionization meter cal-
ibrated in the clean (support) zone. The action required is review of
contaminants and reassessment of appropriate protective gear by the Site
Safety Officer.

Use of an air purifying respirator is allowed only where identification of
constituents has occurred and appropriate respirator cartridges have been
obtained.

It must be recognized that a photoionzation meter's relative response varies
with each compound. Action levels should be reviewed (when constituents are
known) to determine appropriate modificationms.
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It should be recognized that situations exist where different combinations of
respiratory and dermal protective gear are appropriate, e.g., where splash
protection is required but no respiratory hazard exists. The Site Safety
Officer may elect a modification of the above specified combinations.

5.2 Protective Measures for the Imperial 0il Site

The choice of protection level was based on a review of data collected during
the NUS RAMP Investigation and the Jordan background investigation. During
these investigations, volatile and semivolatile organics, PCBs and heavy metals
were determined to be present in site media. A list of specific compounds and
their hazards are shown in Section 3.0, Table 3-1.

The hazard level anticipated to be encountered during the performance of the
field investigation at Imperial 0il Company will vary according to the task
being performed. The hazard level to be used at each site is discussed below.
Level B equipment will be maintained on-site should monitoring indicate a need
to go to that level of protection. For level C work, combination-type
vapor/dust respirator cartridges will be used.

Deep Borings and Monitoring Well Installation

The hazard level for the drilling of the borings in which monitoring wells are
to be installed is level C dermal protection. If site conditions are dry and
dusty or photoionization (PI) meter readings are 0-5 ppm above background in
the breathing zone and air contaminants may be identified then level C respira-
tory protection will be required. If PI readings in the breathing zone are
continually above 5 ppm then level B protection will be required.

Shallow Borings Surface Soil Sampling

The hazard level for the drilling of the shallow borings (15 feet) and for the

surface soil sampling is to be at level C respiratory and dermal protection as

required by NJDEP. 1If PI readings of the breathing zone are greater than 5 ppm
continually in the breathing zone then level B protection will be required.

Waste Pile Sampling

The hazard level for the sampling of the waste pile is to be at level C respi-
ratory and dermal protection as required by NJDEP. In the event that PI
readings are at background levels and site conditions are not dry or dusty the
level of protection will be reassessed. If conditions warrant, the site safety
officer will downgrade to level D protection.

Monitoring Well Sampling

The hazard level for sampling of monitoring wells will be at and level C dermal
protection. If ambient air PI readings are 0-5 ppm in the breathing zone then
level C respiratory protection will be required. If PI readings in the breath-
ing zone are continuously above 5 ppm level B protection will be required.
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Private Well Sampling

The hazard level for the sampling of the private wells will be level D.

Surface Water and Sediment Sampling

The hazard level for the surface water and sediment sampling will be at level
D. If conditions are dry or dusty or PI readings are 0-5 ppm in the breathing
zone then level C respiratory protection will be used.

Selection of Protection

The dermal protection provided by the protective coveralls required for Level C
should be adequate for protection against site contaminants. Contaminants
which may pose a significant direct contact. hazard include but are not limited
to polyaromatic hydrocarbons (PAHs), phenols, aromatics, and mercury.

In cases where little particulate matter is expected to be in site air and
volatiles remain at or below background levels, Level D protection should be
adequate. If site conditions warrant it, however, Level C respiratory protec-
tion will be used. Level C respiratory protection includes air purifying
respirators. For the Imperial 0il site, cartridges for organic vapors as well
as those for particulates would be selected. The organic vapor cartridges
should protect field personnel against inhalation of volatile and semivolatile
organics present in site air; particulate cartridges should protect personnel
against inhalation of particulates, dusts and fumes of heavy metals on-site.
If PI readings in the work area are continually greater than Sppm, Level B
protection will be selected.

A detailed discussion of Jordan's Respiratory Protection Program is presented
in Appendix G. Level B Operations are discussed in Appendix F.
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6.0 PROJECT ORGANIZATION AND PERSONNEL

6.1 Organization and Responsibilities

Jordan's project organization consists of seven components as illustrated in
Figure 6-1. Key project personnel for the project include the Responsible
Corporate Officer, Project Manager, Technical Review Board Members, Technical
Director, RI Coordinator, FS Coordinator, and QA Coordinator. Responsibilities
of these persomnnel as well as resumes are included in Jordan's Proposal (June
1986). '

6.2 Health and Safety Personnel

The following briefly describes the health and safety staff designations and
general responsibilities which may be employed for the Imperial 0il Site.
These positions have been established to accommodate the site needs and re-
quirements in order to ensure the safe conduct of on-site work. For the
Imperial 0il Site, R.A. Steeves will serve as Corporate Health and Safety
Coordinator (CHSC) and Linda Healey will serve as Health and Safety Officer
(HS0).

Jordan Health and Safety Coordinator

The CHSC has overall responsibility for development and implementation of this
HASP, and shall approve any changes, modifications, and/or additions to the
HASP.

The CHSC will be responsible for the development of any new company safety
protocols and procedures necessary for field operations, and will also be
responsible for the resolution of any outstanding safety issues which arise
during the conduct of site work. All health and safety-related duties and
responsibilities will be assigned only to qualified individuals on-site,
i.e., relative to medical exams and training, assignments must be cleared by
the CHSC.

Site Health and Safety Officer

The HSO will be present on-site during all Level A or B, or high-hazard Level C
field operations, monitor well installations and field sampling, and will be
responsible for all health and safety activities and the delegation of duties
to the H&S staff in the field. Where the site is identified as low-hazard
Level C or Level D, the HSO may direct the site health and safety efforts
through a health and safety designee approved by the CHSC. The designee will
be responsible for implementation of the HASP. She may direct or participate
in downrange activities as appropriate when this does not interfere with her
primary HSO responsibility. The HSO has stop-work authorization which she will
execute upon his determination of an imminent safety hazard, emergency situa-
tion, or another potentially dangerous situations (e.g., weather conditions),
where this action is appropriate. Authorization to proceed with work will be
issued by the CHSC after such action. The HSO will initiate and execute all
contact with support facilities and personnel when this action is appropriate.

.
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Health and Safety Designee

An Assistant HSO may be designated. This will be the downrange person who
accompanies field sampling teams and will report to the HSO. Where a site has
been identified as a low-hazard Level C or Level D site, another qualified
person (as determined by the CHSC) may be identified as the HSO designee. The
designee will act for the Health and Safety Officer at the HSO's direction.
Additionally, the designee may be required to support the HSO when multiple
operations are conducted that require monitoring and HSO surveillance. The
assistant's primary responsibility is to provide the appropriate monitoring to
ensure the safe conduct of field operations and will have access to continuous
communications with the command post. The number of Assistant HSO's will be
dependent upon the number of downrange operations occurring simultaneously,
site level of protection designation, and the individual assignments made by
the HSO. Assistant HSO/Designee will also share responsibility with the Field
Coordinator and the HSO for ensuring that all safety practices are utilized by
downrange teams and that during emergency situations, appropriate procedures
are immediately and effectively initiated. The Assistant HSO will also be
responsible for the control of specific field operations and all related
activities such as personnel decontamination, monitoring of worker heat or cold
stress, distribution of safety equipment, and conformance with all other
procedures established by the HASP.

6.3 Field Personnel and Training

Personnel that may be present at the Imperial 0il Site during field activities
include:

Team Member

Baker, P. Field Coordinator, Geologist

Burger, R. Groundwater Sampling

Dionne, D. Groundwater Sampling

Goodwin, C. Groundwater Sampling

Healey, L. Health and Safety Officer,
Geologist

Ikalainen, B. Project Manager

Lewis, R. Technical Director

Longley, T. Drilling Monitor, Geologist

McMullen, J., ' Groundwater Sampling

Poor, D. Field Support

Secovich, S. Groundwater Sampling

Urquhart, J. . Drilling Monitor, Geologist

Wibby, S. Drilling Monitor, Geologist

Required Training for site personnel is discussed in Section 7.0 Specific
Health and Safety Training for personnel expected to be onsite during field
activities is presented in Figure 6-2.

All Jordan personnel working on-site will have had the NUS or an equivalent
health and safety training. This is a 40-hour course which deals specifically
with health and safety concerns and proper procedures for hazardous waste site

.
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FIGURE 6-2

ON-SITE PERSONNEL TRAINING
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work, including training for 4, B, C, and D levels of personal protection, site
: entry procedures and use of monitoring equipment.
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! :

11.86.71
0027.0.0

100 dWI

7L00



7.0 HEALTH MONITORING AND SAFETY PROGRAM

To protect the health and safety of employees assigned to work at hazardous
waste sites, the Jordan has developed and implemented a Health and Safety
Program. This program is administered by a committee consisting of representa-
tives of Jordan ‘technical department staffs with support from medical advisors.
All personnel onsite must be enrolled in the Health Monitoring Program and must
receive training appropriate for their assigned function.

In addition to Jordan employees, subcontractors and consultants working on
hazardous waste sites will be enrolled in an equivalent Health Monitoring
Program and receive health and safety indoctrination prior to commencing work
on the site. Indoctrination, training and periodic followup is conducted as
appropriate. Indoctrination and training includes:

o site history;

o inventory of site chemicals known or suspected (will be updated and
reviewed at each stage of the field investigation program);

o project organization;

o work plan review; .
o project documentation;

o review of site safety plan (site safety plans are updated as new

information becomes available)

o review of decontamination procedures;

o proper use and care of personal protective equipment;
o) proper calibration and use of monitoring equipment;

o emergency response procedures;

o accident reporting procedures; and

o cbﬁtingency plans.

At the Imperial 0il Site, a minimum of 2 field personnel will have current
First Aid and CPR Training, prior to commencing the field activities.

dil
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8.0 MEDICAL SURVEILLANCE PROCEDURES

8.1 Health Monitoring Program

All onsite Jordan personnel and laboratory staff must be enrolled in the Health
Monitoring Program which is implemented through Envirologic Data, Portland,
Maine. Envirologic Data consists of a team of physicians and support personnel
who specialize in toxicology. This program consists of an initial medical
examination to establish the employee's general health profile and provides
important baseline laboratory data for later comparative study. The contents
of the initial comprehensive physical examination and laboratory testing
routine is given in Table 8-1. Follow-up examinations are completed for all
personnel enrolled in the health monitoring progam on an annual basis, or more
frequently if project assignments warrant testing following specific field
activities. Followup examinations are tailored to the exposures recorded by
the individual. The level of potential exposure that Jordan personnel are
subjected to in carrying out hazardous waste work assignments is recorded by
the individual and reviewed by the site supervisor on a daily basis. A copy of
the Personal Hazardous Waste Exposure Record is included in Appendix B.

8.2 Review of Exposure Symptoms

Symptoms of exposure to hazardous materials will be reviewed for each site in
order to- indicate to personnel the recognized signs of possible exposure to
those materials. This information will be supplemented with a discussion of
the need for objectivity in the personal health assessment to account for
normal reaction to stressful situations. The Site Safety Officer will be
watchful for outward evidences of changes in worker health. These outward
symptons may include skin irritatioms, skin discoloration, eye irritation,
muscular soreness, fatigue, nervousness or irritability, intolerance to heat or
cold or loss of appetite. Employees will routinely be asked to assess their
general state of health during the project.

Special medical monitoring may be identified for certain sites.
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TABLE 8-1

BASELINE HEALTH MONITORING PROGRAM

1. PHYSICAL EXAMINATION

oo

Medical history
Medical examination

¢. .Vision:
o near/distant
o color

N. @O Q

LABORATORY ANALYSIS

a. Hematology

complete blood count
red blood cell count
hemoglobin

- platelets

sedimentation rate

b. Blood Chemistry

Multi-22

calcium

glucose

uric acid

total protein
bilirubin

SGPT

potassium

creatine

globulin
triglycerides

gamma GT

serum iron

iron binding capacity
acetyl cholinesterase
plasma

red blood cell

_ free erythrocyte porphyrin

[ c. Urine Analysis

11.86.71T
0010.0.0

Audiometry (optional, assignment dependent)
Radiology: PA/LAT
Spirometry ’

Electrocardiogram (optional, age and history dependent)

white blood cell count
hematocrit .
indices: MCV, MCH, MCHC

inorganic phosphate
blood urea nitrogen
cholesterol

albumin

alkaline phosphatase sodium

chloride

co

CO/globulin ratio
BUN/creating ratio

T3 uptake
Total T4
Immunoprofile III

pH, specific gravity, appearance, sugar, etc.
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9.0 WORKER SAFETY PROCEDURES
9.1 General

Workers will be expected to adhere to the established safety practices for
their respective specialties (e.g., drilling, laboratory analysis, construc-
tion, etc.). The need to exercise caution in the performance of specific work
tasks is made more acute due to weather conditions, restricted mobility and
reduced peripheral vision caused by the protective gear itself, the need to
maintain the integrity of the protective gear and the increased difficulty in
communicating caused by respirators. Work at the site will be conducted
according to established protocol and guidelines for the safety and health of
all involved. Among the most important of these principles for working at a
hazardous waste site are:
1. In any unknown situation, always assume the worst conditions and plan
responses accordingly.

2. Employ the buddy system. Establish and maintain communication. In

addition to radio communications, it is advisable to develop a set of hand

signals as conditions may greatly impair verbal communications.

3. Minimize contact with excavated or contaminated materials. Plan work
areas, decontamination areas and procedures to accomplish this. Do not
place equipment on drums or on the ground. Do not sit on drums or other
materials.

4. Employ disposable items when possible to minimize risks during decon-
tamination and possible cross-contamination during sample-handing. This
will require a common sense approach to potential risks and costs.

5. Smoking, eating, or drinking after entering the work zone and before
decontamination will not be allowed. Oral ingestion of contaminants is
probably the second most likely means of introduction of the toxic sub-
stances into the body (inhalation being first).

6. Avoid heat and other work stresses related to wearing the protective gear.

Work breaks should be planned to prevent stress related accidents or
fatigue, Appendix D provides a summary heat stress casualty prevention
plan; Appendix E discusses a Cold Weather Operations plan.

7. Maintain monitoring systems. Conditions can change quickly if subsurface
areas of contamination are penetrated.

8. Conflicting situations which may arise concerning safety requirements and
working conditions must be addressed and resolved rapidly by the Site
Safety Officer to relieve any motivations or pressures to circumvent
established safety policy.

9. Unauthorized breaches of specified safety protocol will not be allowed.
Personnel unwilling or unable to comply with the established procedures
will be replaced. Any changes in established procedure should be
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documented on the form provided. The change should have a very specific,
valid basis and must be approved by the HSO. -

10. Be observant of not only one's own immediate surroundings but also that of
others. Everyone will be working under constraints to awareness and it is
a team effort to notice and warn of impending dangerous situations. Extra
precautions are necessary when working near heavy equipment while utiliz-
ing personnel protective gear. Vision, hearing and communication are
restricted by the protective gear.

11. Use of contact lenses will not be allowed onsite. These prevent proper
flushing should corrosive or lachrymous substances enter the eyes.

12. Sites potentially requiring Level C or B protection will require the
removal of facial hair (except moustaches) to allow a proper facepiece
fit.

13. Rigorous contingency planning, and dissemination of plans to all personnel
minimizes the impact of rapidly changing safety protocols in response to
changing site conditions.

14. Withdrawal from a hazardous situation to reassess procedures is the
preferred course of action. .

15. Be aware that chemical contaminants may mimick or enhance symptoms of
other illnesses or intoxication. Avoid excess use of alcohol and working
with an illness during field investigation assignments.

16. The site leader, the HSO and sampling personnel shall maintain records in
a bound notebook recording daily activities, meetings, facts, incidents,
data, etc., relating to the project. These record books will remain on
the site during the full duration of the project so that replacement
personnel may add information in the same record book, maintaining conti-
nuity. These notebooks and daily records will become part of the perma-
nent project file. Examples of forms, records and logs to be used at each
site are given in Appendix B and C.

9.2 Site Entry Procedures

Typically, as at the Imperial 0il site, Jordan teams are not the first on-site
investigators. Considerable knowledge of site history and current status
allows the preparation of a site safety plan with reasonable assurance that
personnel are adequately protected. In the event that sufficient site informa-
tion is not available to perform a summary risk assessment and assign the
appropriate level of personnel protective equipment, the following procedures
should be followed. It must be understood that verification of the level of
contamination (even with background information) will always require some of
the steps below.

1. Recognize that Jordan's presence on-site implies a perceived contamination
potential by the client.
28
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2. Assume that the site is contaminated and conduct a site safety

reconnaissance. : -

o establish support zone where First Aid and emergency equipment will
be kept;

o establish contamination reduction zone (decontamination area);

o at the highest level of protection practicable, survey site beginning

with a perimeter survey and gradually covering all areas of proposed
activity with (as appropriate):

- HNU photoionizer;

- radiation survey meter;

- oxygen deficiency meter; and
- explosive mixture meter.

o establish "hot zone"; and
o review data, assess risk and select the appropriate level of
protection.
3. During drilling and sampling, an office trailer will serve as command

post. . The trailer will be located near the fence at the entrance to
Imperial 0Oil. Emergency telephone numbers will be posted, and a telephone
will be available.

4. Prepare site specific health and safety plan and document all data
acquired. '

For the Imperial Oil site, some investigation has already been conducted.
Therefore, a level of protection has been chosen (see Section 5.0) and a site
specific decontamination scheme (see Section 11.0) has been devised. Unautho-
rized persons entering the site will be warned to leave. If such persons
refuse, the proper authorities will be contacted.
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10.0 SITE SPECIFIC MONITORING

During field activities several monitoring instruments will be used on the
Imperial 0il site for the detection of air quality problems. All field person-
nel will be trained to use the monitoring equipment. Minimum onsite equipment
will include:

o Photoionization (PI) meter;

o Combustible gas indicator (explosimeter);

o Oxygen meter or oxygen deficiency alarm; and
o Radiation survey meter or radiation alert.

-

During sampling activities, the air monitoring equipment described above will
be used. During groundwater sampling the PI meter will be used to monitor the
well as it is opened. During soil boring drilling, auger cuttings and split
spoons will be monitored. Conditions will be monitored continuously and
recorded at each sample interval, at a minimum. For all media, samples will be
monitored and background levels will be determined. If the PI meter shows that
the breathing zone ambient air is elevated higher than 5 ppm above background,
the situation will. be reassessed by the HSO.

All sampling equipment will be calibrated on a daily basis. Specific proce-
dures for using, documenting use and calibrating air monitoring equipment are
discussed in the Quality Assurance Project Management Plan.

Additional equipment may be specified and obtained as field conditions dictate.

An equipment list and field safety gear requirements are specified in the site
safety summary (Appendix A).
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11.0 - DECONTAMINATION

11.1 Personnel Decontamination Procedure

Decontamination procedures are carried out by all personnel leaving hazardous
waste sites. Under no circumstances (except emergency evacuation) will person-
nel be allowed to leave the site prior to decontamination. Personnel helping
in the decontamination area will be dressed in an appropriate level of protec-
tion. A generalized procedure for removal of protective clothing is as
follows:

o Drop tools, monitors, samples and trash at designated drop statioms.
These will be plastic containers or drop sheets.

o Wash boots down with clear water in designated wash pit area.

o Rinse boots with acetone.

o Rinse boots with distilled water.

o Remove tape from boots and remove boots. Discard tape in disposal
container.

o Remove outer gloves and place in container.

o Remove hard hat and respirator and place or hang in the designated area.

o Remove outer garment and discard in container.

o Remove inner gloves and discard in container.

o If the site required utilization of a decontamination trailer, all person-

nel would also shower before leaving the site at the end of the work day.

Note: Disposable items (Tyvek coveralls, inner gloves, and latex overboots)
will be changed on a daily basis unless there is reason for changing
sooner. Dual respirator canisters will be changed daily unless more
frequent changes are deemed appropriate by site surveillance data or
personnel assessment.

Pressurized sprayers or other designated equipment will be available in the
decontamination area for wash down and cleaning of personnel, samples and
equipment.

A schematic of a typical decontamination area is shown in Figure 11-1.

11.2 Edﬁipment‘Decontamination

Equipment to be decontaminated during the project may include: (1) drill rig;
(2) tools; (3) monitoring equipment; (4) respirators; (5) sample containers;
(6) truck or trailer and (7) laboratory equipment.

.
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411 decontamination will be done by personnel in protective gear appropriate
for the level of decontamination, determined by the Site Safety Officer. The
decontamination work tasks will be split or rotated among support and work
crews. Decontamination procedures within the trailer (if used) should take
place only after other personnel have cleared the "hot area", moved to the
clean area and the door between the two areas closed.

During the drilling and sampling, sampling equipment will be decontaminated
according to the following procedures.

Wash with non-phosphate detergent
Rinse with tap water .

Rinse with 10% nitric acid solution¥
Rinse with distilled water*

Rinse with acetone (pesticide grade)®*

Air dry**

Rinse with distilled water

NV WN

* Only if sample is to be analyzed for metals
** Only if sample is to be analyzed for organics

A schematic drawing of the decontamination setup at the drilling site is
provided in Figure 11-1. Specific diagrams of the proposed on-site and
off-site- decontamination zones are shown in Figures 11-2 and 11-3. This is an

active site, employing 30 people who may be working within the exclusion zone.
They will be advised of existing site conditions.

-11.2.1 Drilling Rig and Tools. It is anticipated that drilling tools and
possibly the drill rig will be contaminated during test pit/borehole
activities. They will be cleaned with high pressure water or portable
high pressure steam followed by soap and water wash and rinse. Loose
material will be removed by brush. The person performing this activity
will usually be at Level C protection.

11.2.2 Sampling Containers. Exterior surfaces of sample bottles will be
decontaminated prior to packing for transportation to the analytical
laboratory. Sample containers will be wiped clean at the sample site, but
it will be difficult to keep the sample containers completely clean. The
samples will be taken to the decontamination area. Here they will be
further cleaned as necessary and transferred to a clean carrier and the
sample identities noted and checked off against the chain-of-custody

record. The samples, now in a8 clean carrier, will be stored in a secure
area prior to shipment.

11.2.3 Monitoring Equipment. Monitoring equipment will be protected as
much as possible from contamination by draping, masking or otherwise
covering as much of the instruments as possible with plastic without
hindering the operation of the unit. The HNU meter, for example, can be
placed in a clear plastic bag which allows reading of the scale and
operation of the knobs. The HNU sensor can be partially wrapped, keeping
the sensor tip and discharge port clear.
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The contaminated equipment will be taken from the drop area and the
protective coverings removed and disposed of in the appropriaté contain-
ers. Any dirt or obvious contamination will be brushed or wiped with a
disposable paper wipe. The units can then be taken inside in a clean
plastic tub, wiped off with damp disposable wipes and dried. The units
will be checked, standardized and recharged as necessary for the next
day's operation. They will then be prepared with new protective
coverings. '

11.2.4 Respirators. Respirators will be decontaminated daily. Taken
from the drop area, the masks will be disassembled, the cartridges set
aside and the rest placed in a cleansing solution. (Parts will be
precoded, e.g., #1 on all parts of mask #1). After an appropriate time
within the solution, the parts will be removed and rinsed off with tap
water. The old cartridges will be marked so as to indicate length of
usage (if means to evaluate the cartridges' remaining utility are avail-
able) or will be discarded into the contaminated trash container for
disposal. In the morning the masks will be re-assembled and new cartridg-
es installed if appropriate. Personnel will inspect their own masks to be
sure of proper readjustment of straps for proper fit (see also Appendix
G).

11.2.5 Laboratory Equipment. Sample handling areas and equipment will be
cleaned/wiped down daily. Disposable wipes will be used and discarded
into a plastic bag. These will subsequently be taken to and placed in the
disposal drum for final disposition. For final cleanup, all equipment
will be disassembled and decontaminated. Any equipment which cannot be
satisfactorily decontaminated will be disposed of (e.g., glassware, covers
for surfaces) as previously indicated.
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12.0 EMERGENCY SITE PLAN

12.1 Emergency Medical Services

During the development of this HASP, health facilities in the area of the

-Imperial Oil site were evaluated to determine their capabilities in relation to

the needs of onsite project staff. The closest hospital that meets these needs
is the Freehold Area Hospital in Freehold, NJ. Prior to the start up of site
activities, the hospital will be briefed on site personnel and activities. In

addition, the following safety equipment and personnel will be available
on-site:

o On-site First Aid

- An industrial first-aid kit will be provided at the work site and
contents of the kit will be checked weekly and restocked as
necessary. :

- All persons on-site will be qualified to perform first aid. These
persons will have earned a certificate in first-aid training from the
American Red Cross or will have received equivalent training. First
aides will receive regular review training from the American Red
Cross or an equivalent session.

- An eye-wash station will be provided at the work site, as well as
flushing water for decontamination of boots, gloves, clothing, tools,
etc.

o Transportation to Emergency Treatment:
- A vehicle will be available at all times for use in transporting

personnel to the hospital (in the event an ambulance is unnecessary
or unavailable). '

- Alternate transportation routes to area hospitals will be established
prior to on-site activity.

12.2 Contingency Planning

Prior to commencement of on-site activities, field personnel will review safety
considerations with the HSO. The HSO is responsible for adherence to the

designated safety precautions and assumes the role of onsite coordinator in an
emergency response situation.

All on-site personnel will be familiarized with both the primary and secondary
route to the hospital (see Appendix A) as well as the location of the nearest
working telephone or radio communication device. Each will receive a list of
emergency phone numbers as shown in Appendix A.

As discussed above, the local hospital and emergency response team will be
advised in advance by the HSO of the work to be performed. The hospital will

.
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also be briefed on the availability of personnel health data and technical
support through Envirologic Data. -

Emergency communication will be required to ensure positive pre-planned notifi-
cation of emergency authorities in the event of episodes requiring initiation
of contingency plans.

o The communication will be coordinated with local agencies, fire depart-
ment, police, ambulance and hospital emergency room.

o Two-way radio communication may need to be established in the field, and a
site alarm capable of warning site personnel and summoning assistance will
be maintained (air horns).

o Emergency evacuation for residents of nearby homes is an unlikely event,
but a person will be designated onsite to be responsible for implementing
the contingency plan. The person will be made aware of the total number
of households within a radius of 2,000 feet. Appendix A will provide the
emergency contacts that will be required in the event that evacuation is
judged to be a possibility for a particular site.

o Prior to any activity, personnel will investigate possible routes of

evacuation.

A copy of an accident report form is provided in Appendix C. It should be
filled out and provided to the HSO and a copy filed with the individual's
supervisor.

12.3 Potential Hazards

The most common hazards associated with hazardous waste site investigation
include: 1) accidents; 2) contact or ingestion of hazardous materials;
3) explosion; and 4) fire.

12.3.1 Accidents. Accidents must be handled on a case by case basis.
Minor cuts, bruises, muscle pulls, etc., will still allow the injured
person to undergo reasonably normal decontamination procedures prior to
receiving direct first aid. More serious injuries may not permit complete
decontamination procedures to be undertaken, particularly if the nature of
the injury is such that the victim should not be moved. The nature and
degree of surface contamination at a site is generally low enough that
emergency vehicles could reach the victim onsite without undue hazard.
However, in the event that access onsite is limited, accident victims may
be transported to a point accessible by an ambulance by Jordan personnel
trained for this response.

12.3.2 Contact and/or Ingestion of Hazardous Materials. Properly
prescribed and maintained protective clothing and adherence to established
safety procedures are designed to minimize this hazard. However, it is
still a possibility. that contact or ingestion of materials may occur. One
possibility for exposure is the puncture of a buried drum of liquid during
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. Principal Disposal Method (type and location): Wastes were suspected to
i i

: have been disposed of in a lagoon and filter clay pile. Flooding of the

facility may have caused widespread distribution of contaminants across

the facility.

overhead in off-site areas and berms surrounding site

S Unusual Features {(dike integrity, power lines, terrain, etc.) Power lines

Status: (active, inactive, unknown) Active

History: (Worker or non-worker injury; complaints from public; previous

agency action): During RAMP investigation, contaminants in

site media were noted.

f ‘ C. HAZARD EVALUATION

! .
‘ Volatile and semivolatile organics, PCBs and heavy metals have been detected

é at the site. Some of these compounds are toxic or carcinogenic when ingested,

inhaled or absorbed by the skin; several are flammable or may produce toxic

' fumes when heated. Both dermal and respiratory protection may be needed.

@ a2
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D. SITE SAFETY PROCEDURES

Map/Sketch Attached? Yes Site Secured? Partially
Perimeter Identified? Yes Zoné(s) of Contamination Identified? Partially

Perimeter Establishment: Specific zones will be marked with flagging

Some off-site areas of suspected contamination are not secured.

PERSONNEL PROTECTION

TASK MINIMUM LEVEL OF PROTECTION

Drill borings and installation of Level D/Level C (Dermal)

monitoring well

Soil test borings and surface soil Level C

sampling
Waste pile sampling Level C
Surface Qater?sediment sampling Level D/Level C (Dermal)
Monitoring well sampling Level D/Level C (Dermal)
Private well sampling/Surveying Level D
Drill Cuttings/Well Development Level C

water sampling

An equipment list and field safety gear requirements are specified in the
personnel safety equipment checklist (Table A-1).

Modifications:

SITE MONITORING INSTRUMENTATION: Photoionization Meter, Combustible Gas

Indicator, Oxygen Meter, Radiation Survey Meter.

a-3
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TABLE A-1
PERSONNEL SAFETY EQUIPMENT CHECK LIST

Estimated :
Quantity Protective and Model or
Required Safety Equipment Material
2 SCBA MSA 401
Spare Cylinders
4 Escape Mask ELSA
4 Full Face
120 Cartridge
4 Hardhat w/ Face Shield
4 *Safety Glasses
20 Ear Protection -
180 *Gloves, inner surgical
60 *Gloves, outer: nitrile
Chem Resist Coveralls
120 Disposable Coveralls Coated Tyvek
Splash Aprons Vinyl
4 *Boots: Safety Boots
Fully Encapsulated Suits
4 *Dosimeters TLD
. First Aid Equipment
2 *Utility First Aid Kit
Industrial First Aid Kit
2 *Eye Wash Station Portable
2 *Fire Extinguisher CO2
Safety Harness
Emergency Tools
Other
10 Duct Tape (rolls)

* - Mandatory

11.86.71T
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' DECONTAMINATION PROCEDURES:

‘ Personnel: 1. wash boots/booties in detergent; 2. rinse with tap water;

3. rinse with acetone; 4. rinse with distjlled water; 5. discard outer

( disposable gloves/booties in plastic garbage bag; 6. remove and discard

tyveks; 7. remove and discard inner gloves.

: Equipment: 1. wash with non-phosphate detergent; 2. rinse with tap water;

] 3. rinse with deionized/distilled water; 4. rinse with 10% nitric acid

solution; 5. rinse with distilled water; 6. rinse with (pesticide grade)

3 acetone; 7. air dry; 8. rinse with distilled water; 9. air or wipe dry

with clean paper towel or wipe.

t Decontamination equipment and materials are listed in Table A-2.

MOBILIZATION AND SITE ENTRY: Personnel shall enter the exclusion zone through

] the marked decontamination corridor.

awl

100

p‘l’ | | A-5

_ 11.86.71
‘ 0055.0.0



TABLE A-2

DECONTAMINATION EQUIPMENT/MATERIALS

( Quantity Type Remarks
! 10 wash tubs
{ high pressure water sprayer
\ cold
hot

{ 1 steam sprayer

10 scrub brushes -
é containers

2 contaminated liquids 55 gallon drums
: 4 contaminated disposables
; 10 1bs. detergent non-phosphate
% 10 gallons acetone

25 galloﬁs deionized water/distilled
{ " 10 boxes disposable wipes
‘ 1 roll plastic wrap
; | 10 boxes Ziploc bags
|
|
|
|
|
[
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i WORK LIMITATIONS (Time of day, etc.):

ORGANIZATION:

Team Member

Responsibility

Peter Baker

Field Coordinator

Ian Broadwater

Drilling Monitor

Robert Burger

Groundwater Sampler

David Dionne

Groundwater Sampler

Charles Goodwin

Groundwater Sampler

Linda Healey

Drilling Monitor/HSO

Barbara Ikalainen

Project Manager

Ronald Lewis

Technical Director

Tom Longley

Drilling Monitor

Jay McMullen

Groundwater Sampler

Denley Poor

Drilling Monitor

Sharon Secovich

Groundwater Sampler

Scott Wibby

Drilling Monitor

Daylight hours and as weather permits.

{ PERSONNEL PROTECTIVE GEAR, DECONTAMINATION AND OTHER MATERIAL DISPOSAL:

Disposables placed in plastic garbage bags which in turn are placed in

55 gallon drums. Decontamination fluids emptied into 55-gallon drums and

closed. Drums will be marked for identification.

11.86.71
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Ambul
Hospi
Poiso
Polic

Fire

Airport Newark Int'l Airport (201) 961-2000 (main number); Marlboro Airport,

Rte.

E. EMERGENCY INFORMATION

LOCAL RESOURCES

ance 201-536-0100 First Aid Squad/Morganville,

tal Emergency Room Freehold Area Hospital

201-431-2000

n Control Center

Hotline 1 (800) 962-1253

e 201-536-0100 Marlborough Police Department

Department 201-591-1411 Morganville, NJ

79 (201) 591-1591 (small aircraft only)

Explo

EPA C

Water

Telephone Imperial 0il Facility/Public Phone at Jct.

Radio
Other
EMERGENCY CONTACTS
1. Dr. Frank Lawrence .
2. Bruce Campbell, RPh.
3. Maine Poison Control Center.
4. E.C. Jordan (Maine).
5. E.C. Jordan (Florida).
6. E.C. Jordan (Detroit).
7. Envirologic Data .
8. Bob Soboleski, Site Manager (NJDEP)
9. USEPA Emergency Response . .
10. CMA Chemical Referral Center .
11. L. Healey (HSO). .
12. Lester Jargowsky, Health Offlcer . .
13. Saul Hornick, Mayor (Municipal Offices).
14. 24-Hour Hotline. .. .
15. NJDEP Emergency Response . .
16. Imperlal 0il Contact (George Kullck)
A-8
11.86.71
0058.0.0

sives Unit _ N/A

ontact Alberto Barrera

(212) 264-1217

SITE RESOURCES

Supply _ Provided by Imperial Qil

of Tennant Road

. (207)
. (207)
. (207)
. (207)
. (904)
.(313)
.(207)
.(609)
. (800)
.(800)
.(207)
.(201)
.(201)
.(609)
.(201)
. (201)

871-2617
871-2449
871-2950
775-5401
656-1293
569-3955
773-3020
984-2990
424-8802
262-8200
775-5401
431-7465
536-0200
292-7172
426-0796
591-9400

100 dWI
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F. EMERGENCY ROUTES
(Give road or other directions; attach map)"

PRIMARY ROUTE:

¥

From off-site go left on Greenwood Rd. to Tennet Rd. (Route 3). Go

left on Tennent Rd. to the intersection Route 79, go right onto

Route 79 south toward Freehold. Approximately 7 miles to Freehold.

Proceed on Route 79 south to jct Route 537 (in Freehold). Turn

right on Route 537, approximately 4 miles to Freehold Area Hospital.

Hospital on right. From on-site turn left onto Tennent Rd. from

Orchard Place, and continue with above directions. Figure A-1

indicates primary and alternate routes to the hospital.

ALTERNATE ROUTE:

HOSPITAL:
|

HOSPITAL:
( ,
!
{
1
2
l
\
|

11.86.71

‘ 0059.0.0

From off-site go left on Greenwood Rd. to Tennent Rd. (Route 3). Go

right on Tennent Rd. to Gordan's Corner. Approximately 7.5 miles

to Gordan's Corner. Get on Route 9 south toward Freehold.

Approximately 4.5 miles to intersection Route 537. Go right on 537

apg;pximatély 3 miles to Freehold Area Hospital. Hospital on right.

From on-site turn right onto Tennent Rd. from Orchard Place, and

continue with above diretions.
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DAILY SAFETY LOG

PROJECT NAME:

( PROJECT NUMBER:
! E.C. JORDAN WORK PARTY:

DATE:

DAY NO:

SUBCONTRACTOR ( ):

i VISITORS:

WORK SITE LOCATION:

| SUMMARY OF CONDITIONS ENCOUNTERED:

FIRST AID ADMINISTERED?

INFRACTIONS OBSERVED:

@ -1
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HASP & HEALTH MONITORING PLAN ACKNOWLEDGEMENT

I have read and understood the Imperial 0il Co. Health and Safety Plan (HASP),
and am familiar with the nature of the site and the safety provision to be
followed on-site. I am currently enrolled in a health monitoring program
comparable to E.C. Jordan's as described in the HASP.

Signed
Date
B-2
11.86.71
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PERSONAL HAZARDOUS WASTE EXPOSURE RECORD

NAME:

SiTE: DATE:

NUMBER OF HOURS ON SITE:

CONDITION OF SITE:

AMBIENT AIR/SOIL/ WATER INDICATORS:

LABORATORY: G.C. CN-SITE: G.C.
P.1. METER B.1. METER
OTHER OTHER

TYPE CF SEXPOSURE (i.e. innaiation, soil /water contact):

OPERATION PERFORMED (i.e. test pit inspection, sampling, drilling):

CHEMICALS BURIED OR KNOWN PRESENT:

PROTECTIVE EQUIPMENT WORN:
{0 SAFETY SHOES (STEEL TOE & SHANK)

] CHEMICAL RESISTANT BOOTS, TYPE:

J INNER LAB GLOVES

O OUTER CHEMICAL RESISTANT GLOVES

] HALF-FACE RESPIRATOR : TYPE:
TYPE OF CARTRIDGE: _ {J coveraLLS

3 FULL-FACE RESPIRATOR TYPE:
TYPE OF CARTRIDGE: O

DECONTAMINATION MEASURES TAKEN:
[0 cHANGE OF CLOTHES

O] sHOweRr

T CHANGE OF PROTECTIVE EQUIPMENT

aoa

PERSCNAL PRCTECTIVE DECONTAMINATION PROCEDURES:

UNUSUAL SITE CONDITIONS/OCCURANCES:

CBSERVED HEALTH EFFECTS:

NQTES:

100 duwr
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SITE SAFETY FOLLOW-UP REPORT

(To be completed for each field change in plan.)
Was the Safety Plan followed as presented? _  yes

DESCRIBE IN DETAIL ANY CHANGES TO THE SAFETY PLAN:

REASON FOR CHANGES:

APPROVED BY SITE MANAGER:
SITE SAFETY OFFICER:

EVALUATION OF SITE SAFETY PLAN

Was the Safety Plan adequate? ___ yes no

WHAT CHANGES WOULD YOU RECOMMEND?

11.86.71
0065.0.0

no

DATE:
DATE:

100 4nwr
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ACCIDENT REPORT

SITE:
LOCATION:

DATE OF REPORT:
NAME AND ADDRESS OF INJURED:

YEARS QF SERVICES:
DIVISION/DEPARTMENT:

TIME ON PRESENT JOB:

ACCIDENT CATEGORY: _ Motor Vehicle

__ Chemical Exposure

SEVERITY OF INJURY OR ILLNESS:

AMOUNT OF DAMAGE: §

ESTIMATED NUMBER OF DAYS AWAY FROM JOB:
NATURE OF INJURY OR ILLNESS:

CLASSIFICATION OF INJURY

__ Fractures __ Heat Burnms

__ Dislocations __ Chemical Burms

__ Sprains __ Radiation Burns

__ Abrasions __ Bruises

__ Lacerations __ Blisters

__ Punctures __ Toxic Respiratory
Bites Exposure

Respiratory Allergy
Other (explain)

Toxic Ingestion

DATE OF ACCIDENT:

_~‘Non-disabling
__ Medical Treatment

Report No.:

PROJECT NO.:

PREPARERS NAME:

SSN: AGE:
~ SEX:
TITLE/CLASSIFICATION:
TIME:
__ Property Damage ___ Fire
___ Near Miss __ Other
__ Disabling
__ Fatality

PROPERTY DAMAGED:

Cold Exposure
Frostbite

Heat Stroke

Heat Exhaustion
Concussion
Faint/Dizziness
Toxic Respiratory
Dermal Allergy

PART OF BODY AFFECTED:

DEGREE OF DISABILITY:

DATE MEDICAL CARE WAS RECEIVED:

WHERE MEDICAL CARE WAS RECEIVED:
ADDRESS (if offsite):

FOLLOW-UP EXAMINATION REQUIRED:

ACCIDENT LOCATION

Causative agent most directly related to accident
machinery, equipment, conditions):

WAS WEATHER A FACTOR?

11.86.71
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EMERGENCY SERVICE:

(object, substance, material,
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UNSAFE MECHANICAL/PHYSICAL/ENVIRONMENTAL CONDITION AT TIME OF ACCIDENT (be
specific): .

UNSAFE ACT BY INJURED AND/OR OTHERS CONTRIBUTING TO THE ACCIDENT (be specific,
must be answered):

PERSONAL FACTORS (improper attitude, lack of knowledge or skill, slow reaction,
fatigue):

LEVEL OF PERSONAL PROTECTION EQUIPMENT REQUIRED IN SITE SAFETY PLAN:

MODIFICATIONS

WAS INJURED USING REQUIRED EQUIPMENT?

IF NOT, HOW DID ACTUAL EQUIPMENT USE DIFFER FROM PLAN?

WHAT CAN BE DONE TO PREVENT A RECURRENCE OF THIS TYPE OF ACCIDENT (modification
of machine; mechanical guards; correct environment; training):

DETAILED NARRATIVE DESCRIPTION (how did accident occur, why; objects, equip-
ment, tools used, circumstance assigned duties. Be specific.):

(Use back of sheet as réquired)

WITNESSES TO ACCIDENT

Signature of Preparer:
Signature of Site Manager:

C-3
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HEAT STRESS CASUALTY PREVENTION PLAN

Due to the increase in ambient air temperatures and the effects of protective
outer wear decreasing body ventilation, there exists an increase in the poten-
tial for injury, specifically, heat casualties. Site personnel will be in-
structed in the identification of a heat stress victim, the first-aid treatment
procedures for the victim and the prevention of heat stress casualties.

A.

IDENTIFICATION AND TREATMENT

Heat Exhaustion

a)

b)

Symptoms: Usually begins with muscular weakness, dizziness, nausea, and a
staggering gait. Vomiting is frequent. The bowels may move involuntari-
ly. The victim is very pale, his skin is clammy, and he may perspire
profusely. The pulse is weak and fast, breathing is shallow. The victim
may faint unless he lies down. This may pass, but sometimes it persists
and, while heat exhaustion is generally not considered life threatening,
death could occur.

First Aid: Immediately remove the victim to the Decomtamination Reduction
Zone in a shady or cool area with good air circulation. Remove all
protective outer wear. Call a physician. Treat the victim for shock.
(Make the victim lie down, raise feet 6-12 inches, maintain body tempera-
ture but loosen all clothing.) If the victim is conscious, it may be
helpful to give sips of water. Transport vicitm to a medical facility.

Heat Stroke

a)

b)

Symptoms: This is the most serious of heat casualties due to the fact
that the body excessively overheats. Body temperatures often are between
107°- 110°F. The victim will have a red face and will not be sweating.
First there is often pain in the head, dizziness, nausea, oppression, and
a dryness of the skin and mouth. Unconsciousness follows quickly and
death is imminent if exposure continues. The attack will usually occur
suddenly. Heat stroke is always serious.

First Aid: Immediately evacuate the victim to a cool and shady area in
the Decontamination Reduction Zone. Remove all protective outer wear and
all personal clothing. Lay the victim on his back with the head and
shoulders slightly elevated. It is imperative that the body temperature
be lowered immediately. This can be accomplished by applying cold wet
towels, ice bags, etc., to the head and groin. Sponge off the bare skin
with cool water or rubbing alcohol, if available, or even place in a tub
of cool water. The main objective is to cool without chilling. Give no
stimulants. Transport the victim to a medical facility as soon as
possible.

11.86.71
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B. PREVENTION OF HEAT STRESS

1) One of the major causes of heat casualties is the depletion of body
fluids. Fluids should be maintained in the support zone. Personnel
should replace water and salts loss from sweating. Salts can be replaced
by either a 0.1% salt solution, more heavily salted foods, or commercial
mixes such as Gatorade. The commercial mixes are advised for personnel on
low sodium diets.

2) A work schedule will be established during warm weather so that the
majority of the work day will be during the morning hours of the day
before ambient air temperature levels reach their highs.

3) A work/rest schedule will be implemented for personnel required to wear
Level B or C protection (i.e. impervious outer garment). A sufficient
period will be allowed for personnel to "cool down'". This may require
shifts of workers during operations in addition to the breaks provided by
required air tank changes (Level B). Maximum time between breaks at Level
B or C shall be two hours regardless of temperature. At elevated tempera-
tures, breaks should be scheduled as described below.

Maximum Time

Ambient Temperatures Between Cooldown Breaks
Above 90°F 1 hr.
85°-90°F 4 hr.
80°-85°F 1 hr
70°-80°F 1% hr.

4) Periodic breaks for "cooldown" and liquid replenishment should also be
scheduled while wearing any chemical resistant outer wear.

C. HEAT STRESS MONITORING

For monitoring the body's recuperative ability to excess heat, one or more of
the following techniques should be used as a screening mechanism. Monitoring
of personnel wearing impervious clothing should commence when the ambient
temperature 70°F or above. Frequency of monitoring should increase as the
ambient temperature increases or as slow recovery rates are indicated. When
temperatures exceed 85°F, workers should be monitored for heat stress after
every work period. The following are important considerations:

1. Heart rate (HR) should be measured by the radial pulse for 30 seconds as
early as possible in the resting period. The HR at the beginning of the
rest period should not exceed 110 beats/minute. If the HR is higher, the
next work period should be shortened by 10 minutes (or 33 percent), while
the length of the rest period stays the same. If the pulse rate is
100 beats/minute at the beginning of the next rest period, the following
work cycle should be shortened by 33 percent. .
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Body temperature should |be measured orally with a clinical thermometer as
early as possible in the resting period. Oral temperature (OT) at the
beginning of the rest périod should not exceed 99°F. If it does, the next
work period should be shortened by 10 minutes (or 33 percent), while the
length of the rest perlod stays the same. However, if the OT exceeds
99.7°F at the beginning of the next period, the following work cycle
should be further shortened by 33 percent. OT should be measured again at
the end of the rest peribd to make sure that it has dropped below 99°F.

Good hygienic standards Fust be maintained by frequent change of clothing
and daily showering. Clothlng should be permitted to dry during rest

periods. Persons who riotice skin problems should  immediately consult
medical personnel.
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COLD WEATHER OPERATIONS

I. INTRODUCTION

Cold weather often causes proglems for personnel working outside. There are
several types of cold weather|injuries which can occur, even at temperatures
above freezing. As temperatures drop below freezing, the potential for these
injuries increases dramatically, as does the potential for equipment failure.
Because of the considerable danger to personnel, outdoor work should be sus-
pended if the ambient temperature drops below 0° F (-18° C) or if the windchill
factor drops below -29° F (-34° C). This level represents a guideline which
should be used as an action level unless the Site Safety Officer determines and
documents otherwise.

Snow and ice add additional risks to personnel and operations. Reduced visi-
bility, increased potential for falling injuries, reduced onsite mobility, and
the increase in time required!to access the site (or off-site support services)
are some of the problems posed by snow and ice.

In view of the above, it is‘cqitical that the Site Safety Officer establish
site specific safety and operating protocols, and that all on-site personnel be
made aware of the risks from the recognition of, and the treatment of cold

weather injuries.

II. COLD WEATHER INJURIES

There are two basic categories| of cold weather injuries; local and systemic.

A. Local Cold Injuries

Local cold injuries are those injuries which affect specific areas of the body
(e.g., fingers, ear, toes) and| include the more commonly recognized cold
weather injuries described below.

1. Chilblains is a condition}that can result from prolonged exposure of bare
skin to temperatures in the low sixties (°F) or below. This condition
generally occurs in the eitremities, and is a chronic injury of the skin
and peripheral capillary circulation. Covering and protecting the skin
from prolonged exposure to the cold is the best method of preventing and
treating chilblains.

2. Frostbite is the freezing|of some part of the body as a result of exposure
to very low temperatures.| Frostbite can affect hands, feet, ears, and
exposed parts of the face. It occurs when ice crystals form in the fluid
in cells of the skin and tissue. As long as blood circulation remains
good, frostbite will not occur. Frostbite is a constant hazard in sub-
zero weather, especially where there are strong winds.
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There are three stages of| frostbite. Classification depends upon the
amount of tissue damage. | Severity can range from incipient frostbite
(frostnip), which affects| the skin, to superficial frostbite, which
involves the skin and the| tissues immediately beneath it, to deep frost-
bite, a much more serious| injury with damage that may affect deeper tissue

and even bone.

4. Symptoms

Symptoms for each of the three stages of frostbite include:

b.

Frostnip '
Skin first turns red, later becomes pale or waxy white.

May be tingling, stihging, or aching or uncomfortable sensation of
coldness, followed by numbness, or it may be unnoticed by person.
{
Superficial Frostbite
Skin is white or gray-white and waxy in appearance.
Skin is firm to touch, does not move easily.
Tissue beneath the skin:is soft and resilient.
Lack of sensation in|the area.

Deep Frostbite |

Tissues are pale, cold, solid.
Usually affects hands and feet.
Blisters and swelliné may occur.

Emergency Treatment of Frostbite

11.86.71
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Frostnip is easily erersed in the field by the application of body
heat. Apply body heat before the affected area becomes numb. Thaw
frozen spots immediaTely. Do not rub affected areas.

If frostnip affects your fingers and hands, place them against the
skin of your chest or in your armpits. To warm your face, hold a

mitten or scarf over|the lower part of your face and breathe into it.

Superficial FrostbitL usually responds to the application of body
heat. If it does not or if it resembles the early stages of deep
frostbite, treat the|condition as though it were.

Deep Frostbite
If possible remove person to a heated shelter to avoid further
frostbite.

Remove all constrict#ng items (boots, gloves, socks) from area of
injury if it can be done without danger of further frostbite.

RAPID REWARMING WILL|MINIMIZE TISSUE LOSS.

100 4ug

£ETT0



-~

C.

Warm extremities in|a carefuIly-controlled warm water bath (104°F to
106°F) until tips of the fingers or toes turn pink and feéling is
restored.

If a water bath is not available, use ALTERNATE METHODS;

Apply wet packs (100°F to 112°F) to the person's body.

Gently wrap frostbitten area in blankets or other warm material.
DO NOT attempt |to thaw by exercising the affected parts or
heating them in front of an open fire, heat lamps, radiator or a

stove. The person may have lost sensation in the parts and may
receive a heatlinjury as a result,

DO NOT use snoJ to thaw fro;tbite.
DO NOT rub, massage or use pressure on the affected areas.
Watch to see iq CPR is necessary.
Continue Care:
Keeb frostbitten parts elevated if possible.
Give victim warm drinks such as tea, coffee, or séup.
DO NOT GIVE ALCOHOLIC BEVERAGES.

Have victim exercise fingers or toes as soon as they are warmed.

Do NOT allow a person with frostbitten feet to walk. It may
cause additional damage.

Medical Treatment of Frostbite

d.

Frostnip usually does not require medical care.

Syperficial Frostbite. Blisters may require medical care.

Deep Frostbite. EARPY MEDICAL TREATMENT IS URGENT! Get the victim
to medical care at once.

Prevention of Frostbite

It is far easier to prevent or to stop frostbite in earlier stages than to
thaw and take care of badly frozen flesh:

Wear enough clothing to protect yourself against cold and wind.

Wear warm gloves and boots.

11.86.71
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Pull a scarf or jacket flap over the lower part of your face or a hood
. tightly around your face. -

Exercise face, fingers an
detect any areas that may

d toes from time to time to keep them warm and to
have become numb.

Crew members should watchl each other closely for signs of frostbite,
especially on the face.

3. Immersion foot (formerly called trench foot) is a cold injury resulting
from prolonged exposure to temperatures near freezing, especially when
standing or walking in wet or swampy ground.

a. Symptoms

In the early stages the fget and toes are pale, feet are cold, numb,
stiff. Walking is difficult. If preventive action is not taken, feet
will swell and ache. In Fxtreme cases, irreversible damage to the tissues
of the foot or leg may result.

b. Emergency Treatment of Immersion Foot

Feet should be handled very gently. Do not rub or massage.
If necessary, clean feet carefully with soap and water, then dry and
elevate them and exp?se them to warm but not hot air.

. |
c. Prevention of Immersion Foot

Because early stages of i?mersion foot are not painful, you must be
constantly alert to prevent this condition.

Check feet often when working in wet cold.

Keep your feet dry by wearing waterproof foot gear and by avoiding
standing in wet areas.

Since perspiration trapped inside waterproof boots or heavy footgear
can contribute to immersion foot symptoms, change your socks
frequently.

Dry your feet as soon as possible if they get wet. Warm them with

your hands. Use foot powder and put on dry socks.
If you cannot change|wet boots and socks, exercise your feet fre-

quently by wriggling | your toes and moving your ankles. Never wear -
tight boots. ;é
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B. Systemic Cold Injuries

Systemic injuries are those that affect the entire body system. Severe general
body cooling is known as sYstémic hypothermia, and can occur at temperatures
well above freezing. Hypothefmia is the progressive lowering of body tempera-
ture accompanied by rapid, progressive mental and physical collapse. Subnormal
temperature within the centra} body can be fatal. A large percentage of
wilderness deaths are the result of hypothermia.

Hypothermia is caused by exposure to cold and it is aggravated by moisture,
cold winds, fatigue, hunger, and inadequate clothing or shelter. Excessive
perspiration from strenuous exercise followed by too rapid cooling can lead to
hypothermia. t

Hypothermia usually occurs between the temperatures of 30-50°F, temperatures
which most people believe are [not dangerous. Crew members should be alert for
symptoms of hypothermia, especially when temperatures are dropping rapidly or
when they must work in rain, snow or ice.

Hypothermia may occur on land or following submersion:in even moderately cold
water, 65°F or below. Death in cold water may seem to be from drowning but it
is usually the result of hypoﬁhermia.

On land, hypothermia may takeiup to a full day or more of exposure to develop.
If the cold conditions are extremely severe, however, death may occur within a
few hours of the first symptoms.

In water, skin and nearby tissPes chill very fast. Within even 10 to 15
minutes, the temperature of the heart and brain may drop. When core (internal
body) temperature reaches 90°F, unconsciousness may occur. In water, when the
body temperature drops to 80°F|, heart failure is the usual.cause of death. A
person may drown as a result of losing the use of arms and legs or by becoming
unconscious.

a. Symptoms

In the early stages of hypothermia, the body begins to lose heat faster
than it can produce it and makes efforts to stay warm by shivering. When
the body can no longer generate heat fast enough to overcome heat loss and
the energy reserves of the body are becoming exhausted, a second stage
begins; the body temperature begins to drop. This affects the ability of
the brain to make judgments and also results in loss of muscular control.

As the body temperature drops,|hypothermia symptoms become increasingly severe:

. . APPROX.
SYMPTOMS OF HYPOTHERMIA CORE TEMPS.
Person is conscious, alert. May have shivering that Above 95°F

becomes uncontrollable as|core temperature nears 95°F.

Respirations increase at first.
!
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Person is conscious but disoriented, apathetic. 95-90°F
Shivering present but diminishes as temperature b
drops. Below 92°F respiratory rate gradually

diminishes, pupils begin|to dilate.

Person is semi-conscious. Shivering replaced by 90-86°F
muscular rigidity. Pupils fully dilated at

about 86°F. ‘

Unconscious, diminished respirations. Below 86°F
Barely detectable or nondetectable respirations. Below 80°F
b. Emergency Treatment of Hypothermia

In very mild cases of hypothermia, dry clothing and shelter may be all
that is needed. !

Move victim to shelter and warmth as rapidly as possible.

Gently remove all w?t clothing (so victim does not expend energy
warming and drying wet clothing) and replace it with dry.

Give the person something warm to drink. Do not give alcoholic

beverages.

ALL OTHER CASES SHOULD B% CONSIDERED MEDICAL EMERGENCIES.

PROVIDE EXTERNAL HEAT ANY WAY POSSIBLE!

A WARM BATH with the water kept between 105°F and 110°F is the most

effective way of waéming a victim of hypothermia. (NEVER put an
UNCONSCIOUS VICTIM %n a bathtub.)

If it is not possible to [give the person a warm bath, use an ALTERNATIVE
METHOD:

Wrap warm moist towels (or other fabric) around the victim's head,
neck, sides, groin. | As the packs cool, rewarm them by adding warm
water (about 105°F).. (Check the temperature of the water with your
elbow or the inside of your arm. Water should be warm but not hot).

Or, if you are at an remote outdoor location and cannot use any. of the
other methods: '

11.86.71
0078.0.0

Make a "human sandwich" by placing the unclothed victim in a sleeping
bag (or between blankets) with two other undressed persons to provide
body-to-body heat transfer. THIS WILL SAVE LIVES. Additional
sleeping bags or blankets can be placed over and under the sleeping

bag.
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Continue treatment:

C.

-

Do NOT wrap a hypothermia victim in & blanket without an auxillary
source of heat unlless it is to protect against any further heat loss
before treatment can begin.

Do NOT leave the person in a sleeping bag without extra heat in order
to go for help unliess there is no other alternative.

Give warm liquids 'and nourishing food if the person is conscious.

Check the person for symptoms of frostbite and if necessary, give
treatment for frosgtbite.

Handle the patient] gently and do.not allow him to walk. Exertion can
circulate cold stagnant blood from extremities to the central body
and cause "after-drop"”, in which the patient's core temperature may
drop below the level which will sustain life. (Alcohol also contrib-
utes to after-drop| )

Medical Care for Hypothermia

HYPOTHERMIA IS A SEVERE
POSSIBLE. Even persons

d.

EMERGENCY. GET MEDICAL TREATMENT AS SOON AS
with mild hypothermia should see a doctor.

|

|
Prevention of Hypothermia
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Never go into the field in cold weather without wearing adequate
clothing and taking a complete change of warm clothes and one or two
pairs of extra socks (in plastic bags).

Wear or carry a wi?dproof, water-resistant outer jacket. In rain or
snow, wear adequat? rain gear.

Stay dry. 1If your‘clothing becomes wet from perspiration, rain, snow
or immersion in water, change it as soon as possible.

i
If you start to shiver in a prolonged or violent way, seek shelter at
once. Shivering produces heat but uses up energy. Shivering vio-
lently may be an early sign of hypothermia.

Avoid accidental immersion in water. Practice boat safety and learn
cold water survival techniques if your field work involves activities
where you could fall into the water.

If you do fall into water (and are not very close to Shore), remain

quiet with your head out of water or climb onto the boat or any other
object that will support you and keep you up out of the water.

l
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C. Safety/First Aid Equipment

In view of the causes, results, and appropriate treatment of cold weather
injuries discussed above, the following items should be included as safety
equipment during cold weather operations.

Extra clothing for all |personnel
. Blankets/sleeping bag
High energy food, and drinking water supply
Toboggan
Tow ropes

In extreme cold conditions, the following safety items should also be included:

Electric blanket .
Portable emergency generator (with fuel, oil, and cords)
Space heater and fuel

III. GENERAL WINTER OPERATIONS

Cold weather conditions can §everely affect winter operations. The Site
Manager and Site Safety Officer must plan work schedules and project tasks
accordingly.

A. Preliminary Assessment

If you will be working outdoors in cold weather, assess the local weather

conditions through the news media (radio, television, newspapers) in order to
know the amount of preparation you will need to make. Carefully consider such
questions as:

What are the typical wind and weather conditions for the period in which
you will be sampling? :

Are the areas in which you will work sheltered or open to the wind?

Is there a place nearby |for periodic warming breaks? Can you obtain or
heat warm food and beverjages there? 1Is there a source of drinking water?

Are there ways to minimize the length of time that crew members will have
to work outdoors in the cold?

If you use a vehicle for| a warming area or will use a heater in a closed
room, how can you insure| there is adequate ventilation to prevent carbon
monoxide poisoning?

B. Scheduling

Try to schedule work in the least severe weather.

Plan to rotate crew members to keep cold exposures short.

E-8
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Allow sufficient time for frequent warming breaks.

Remember that workers in he?vy clothing may need more time to complete tasks
and may become fatigued more easily.

Be aware that you may have to discontinue operations if winds increase or the
temperature drops.

Remember that winter days are short. Scheduling should allow time for taking
care of equipment and supplies before nightfall when it is more difficult to
gauge terrain and when temperatures are likely to drop.

C. Site Access

Snow and ice could make trawel on site acceéss roads impossible, or treacherous
at best. Personnel should not be allowed to work on-site if conditions
severely hamper the arrival lor departure of emergency vehicles. An otherwise
minor injury could result in' a major medical emergency if the route to off-site
medical facilities is blocked by snow, ice, etc.

If conditions warrant, the following provisions should be made:
1. Snow removal/plowing services for site access roads should be secured.

2. A dependable four wheel|drive vehicle should be immediately available
on-site to transport injured to off-site medical facilities.
[

3. Sleeping bags, blankets! food supply, and water should be kept on-site in
the event a sudden storm requires personnel to remain onsite overnight.

The Site Safety Officer must|decide when weather conditions make site access
unsafe, and must stop work until conditions improve.

D. Equipment and Supplies

You should obtain equipment and supplies that will help prevent cold stress and
that will help in the treatment of cold stress disorders.

Take a reliable ambient temperature thermometer, a wind gauge and a wind chill
chart.

If the site is very windy, try to provide means of shielding workers from the
wind.

If you are working at a distance from stores, carry extra food and water since
hunger and dehydration contribute to cold stress. Try to take a means of

. v

providing hot food and bevera&es if one is not available nearby. E%

Provide emergency communication equipment for use between ground crews and o

those working in the cold, at|heights, or in remote locations. Ea
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Very close attention must be paid to the effects of cold weather on field
equipment. Many types of batteries can be severely affected by cold resulting
in disabled radios, air mon%toring equipment, sampling pumps, and vehicles. A
supply of fresh batteries, sufficient number of charging units, and a set of

automotive jumper cables should be maintained onmsite.

The electronics in many field instruments such as PI meters, LEL meters and
oxygen meters can also be adversely affected by the cold. Manufacturers
literature must be consulted for operating ranges.

If at all possible, monitoring well sampling tasks should not be scheduled
during cold weather. These tasks generally require the use of (relatively
delicate) pumps; long, uninsulated stretches of tubing; and significant quanti-
ties of decontamination solutions. Unless considerable effort is expended to
prevent pumps, hoses, decont%mination solutions, and sample containers from
freezing, attempting to samplle monitoring wells in cold weather may be counter-
productive. Portable shelters should be considered if cold weather sampling is
necessary.

IV. CONCLUSIONS

Safe cold weather operations|require considerable planning on the part of the
Site Manager and Site Safety|Officer.

Weather conditions and forecasts must be watched closely, and onsite activities
and procedures modified accoFdingly.

On-site personnel must be made aware of the hazards of cold weather, and the
symptoms and treatment of cold weather injuries.

A sufficient number of warm-up breaks must be provided to onsite personnel.
Enclosed, heated decontamination facilities may be required.

Additional time must be allo?ted in the mdrning to check out and warm-up field
equipment. Additional time must also be allotted for the end of the day to

drain hoses and pumps, pack and secure equipment, and plan the next day's
activities based upon up-to-date weather forecasts.

E-10
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\ LEVEL B OPERATIONS

I. Introduction

Level B protection is selecFed when respiratory and dermal hazards are severe,
but total encapsulation iﬁ not indicated. Level B protection includes a
self-contained breathing apparatus (SCBA), a8 hard hat, steel-toed chemical
resistant boots, two pair o% chemical resistant gloves and chemical resistant
coveralls. A rubber apron to protect the SCBA harness assembly and regulator
from contamination may be qeeded at sites where high chemical concentrations
and splash potential are anticipated. Decontamination workers should utilize
Level C protection whenever site workers have selected Level B as they may also
be exposed to highly volatilé liquids, highly toxic materials, or other hazard-

ous substances in the decontamination area.

II. Team Size

Team size and organization will depend upon the degree of difficulty of tasks
and the site-specific requirements of the individual investigation. An impor-
tant consideration during Level B operations is that each team member receive
sufficient training to readily complete an emergency response task that may
occur on the site. This means that every person on the site who is part of the
operating team must be able to respond to an emergency by using all available
safety equipment and, if necessary, entering the contaminated zone.

A minimum of three people are| required, but four are recommended, for any Level
B operation. There should a%ways be at least one person outside the contami-
nated zone dressed at the same level of protection as the downrange people,

filling the functions of em%rgeney response person and site safety officer.

Site Safety Officer

The site safety officer usually remains at the decontamination area in order to
monitor all downrange operations. Downrange personnel are either in the safety
officer's line of sight or other individuals are located between the safety
officer and downrange personnel in order to maintain an unbroken person to
person line of sight. In some operations constant radio contact between the
site safety. officer and downrange personnel may be sufficient. The specific
responsibility of the site safety officer during a Level B operation is to: 1)
monitor "on-air" work time and physical conditions of all personnel (especially
heat stress & fatigue); 2) to make all decisions concerning protective equip-
ment; and 3) monitor all activities to remove personnel from any developing
unsafe work conditions or unsafe work activities.

Decontamination Person

. ( ' -
This 1individual is responsible for organizing decontamination statioms,

. L I : ; , - ,
assisting/supervising all decontamination operations, changing air tanks,
disassembling the decontamination stations, and disposing of all contaminated
fluids.

11.86.71
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Emergency Response Person

This person is outfitted in Level B protection but normally is not utilizing
his containerized air supply. | The rescue person remains at the decontamination
station and goes downrange only to assist with emergency evacuations. On small
teams, the rescue and decontamination task can be handled by a single
individual.

Sample/Field Personnel

These are individuals who cogplete all downrange operations. On large teams,
the field personnel who are not currently downrange can assist with decontami-

. .|
nation or command post operatioms.

Other Personnel .

In some operations it is conﬁiderably more efficient to dedicate a person to
record notes transmitted by radio from downrange personnel, to fill out sample
claim-of-custody and other paperwork or to monitor and refill tanks for the
longer operations. Other personnel must be planned on a task specific basis.

ITII. Record Keeping

In addition to the basic records kept during any field activity, a record
containing the chronology of[operations must be completed. This record in-
cludes all personnel and the times they were utilizing a self-contained breath-
ing apparatus.

11.86.71 {
0085.0.0 l

0o dWT

bZTO



11.86.71
0086.0.0

APPENDIX G

RESPIRATORY PROTECTION PROGRAM




e e,

PRSP,

_
|

RESPIRATORY PROTECTION PROGRAM

I. INTRODUCTION

This program has been developed to govern the selection and use of respiratory
protective devices by E.C. Jordan Co. (Jordan) personnel. The program is
intended to comply with Occupational Safety and Health Administration (OSHA)
requirements as set forth in|29 CFR 1910.134(b). The scope of this program is
limited to activities related to field investigations of potentially hazardous
waste disposal sites.

II. PERSONNEL REQUIREMENTS

All personnel assigned to fi%ld activities at hazardous or potentially hazard-
ous locations are currently required by Jordan's Health and Safety policies to
be enrolled in the corporate1Hea1th Monitoring Program. A portion of this
program involves spirometry, |a measure of the respiratory system status. No
personnel may be assigned to |the use of, or withdraw from stock, any respira-
tory protective device without physician certification that use of such a
device will not be injurious [to health. Psychological limitations, e.g.,

claustrophobia, are also conﬁidered in personnel assignments. Training in the

use of the selected device and fit testing, as described herein, are also

required.

No personnel will be assignedlduties which require a respirator when facial
hair, skullcaps or eye glasses will interfere with a proper fit. No contact
lenses may be worn with any respiratory protective device. Eyeglass frames

which fit inside the respirator facepiece are provided as necessary.

ITI. APPLICABLE EQUIPMENT

Jordan maintains the following respiratory protective equipment:

[
full-face chemical/mechanical air purifying respirators
self-contained breathing| apparatus
full-face air line-supplied breathing apparatus
5-minute escape air supply

0 000

This equipment is intended for use on an as needed basis, to be determined by
an evaluation of on-site conditions. Respiratory protective equipment should
not be used arbitrarily by any Jordan personnel.

Selection criteria are presented separately; training is required in the use of
each type of equipment prior to drawing from stock.

G-1
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IV. PERSONNEL TRAINING

Training of personnel in the|proper use and care of respiratory protective
equipment is considered essential to the success of the program. Training
encompasses:

o respiratory protection principles
o selection of appropriaté equipment
o] use of equipment

o) maintenance of equipment’

o fit testing '

Information regarding each topic is presented as standard respiratory protec-
tion procedures. {

V. STANDARD RESPIRATORY PROTECTION PROCEDURES

The following information has been organized and presented by topic as Standard
Respiratory Protection Procedures, to be used both in training and as reference
material for field operations.

Standard Respiratory Protection

Procedure No. Topic
1 Respiratory Protection Principles
2 Selection of Respirators
3 Fit Testing
4 Inspection/Maintenance/Storage

These procedures are attached|

VI. PROGRAM ADMINISTRATION AND DOCUMENTATION

The administration of Jordan's Respiratory Protection Program is the responsi-
bility of the Personnel Health and Safety Committee (PHSC). Administration
includes:
respirator selection
personnel training

fit testing

respirator maintenance
documentation

program evaluation and improvements

personnel pulmonary test%ng and certification

00000000

|
. I . .
Written health and safety plans for each site, and site hazard assessments
result in respirator selectioq in accordance with the decision logic set forth
in Standard Respiratory Protection Procedure No. 2.
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Fit testing and respirator maéntenance is performed by the equipment manager of
Jordan's Sample Control and Staging Center under the administration of PHSC.

Major maintenance is performed by manufacturer certified technicians only.
Personnel training in resplratory protection is one aspect of PHSC's ongoing
personnel training programs.

Program evaluation is a dynamic process, occurring each time a Project Health
and Safety Plan is prepared.

Medical supervision of personnel occurs as part of Jordan's Health Monitoring
Program, also administered by'PHSC. Medical surveillance is required for all
personnel assigned to hazardous or potentially hazardous site activities.

Documentation of the various elements of Jordan's Respiratory Protection

Program is achieved through several media:

o
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Documentatlon of respirator selection is included in the hazard assessment
of each site's Health and Safety Plan.

Documentation of personnel training is maintained in both hard-copy and
computerized files.

Documentation of medical |surveillance is achieved indirectly by maintain-
ing a list of enrolled employees in the Health Monitoring Program and
directly through physician certification of personnel allowed to be
assigned respiratory pro&ectlve devices.

Documentation of fit-testing is maintained on file with the equipment
manager of the Sample Control and Staging Center, utilizing the appropri-
ate form. (Exhibit 1)

Documentation of site surbeillance is required both by this program and by
the Health and Safety Plan for each site. Records of site surveillance
are created by the Site Shfety Officer and maintained in project files.

Respirator inspection and maintenance records are created and maintained
for each respirator, SCBA|, and escape respirator by the equipment manager.
(Exhibit 2)

Inspection and documentation occurs before each unit is removed from stock
and when it is returned, or monthly.
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RESPIRATOR FIT TEST WORKSHEET

Applicant Name

Organization

Date of Test

Employee Number

Equipment Type

Manufacturer

Model/Size

Test Conducted by

(1) Negative Pressure Test

(2) Positive Pressure Test

TEST RESULTS

(3) 1Isocamyl Acetate Vapor |Test

Initial Odor Recogniti
Odor Detected w/ Respi

(4) Irritant Smoke Test
Irritant Detected

Pass ()

Pass ( )
on Yes ( )
rator On Yes ()

Yes ()

No ()

Employee briefed on fundamental principals of respiratory protection, use,
inspection, cleaning, mainﬁenance and storage of equipment

Last Employee Physical Exam

Yes ()

ADDITIONAL INFORMATION

Conducted on

Stress Tesg Included Yes ( ) No ( )

At Medical Facility

i
Corrective Lenses Required

for Normal Work Tasks

Facial Characteristics: Clean Shaven ( ) Beard ( )

Follow-up Physical Due

I hereby certify the subject employee has been fit tested according to proce-

No ()

Yes () No ()

Other ( )

Specify

dures specified in RESPIRATORY PROTECTION PROCEDURE NO. 3.

|
. . |
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Tester Name

Date
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Exhibit 2

Respirator Use & Maintenance Record
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Respirator

ID Number

Respirator Type

Manufacturer

Model Number

Date

RESPIRATOR USE AND MAINTENANCE RECORD

Assigned t
or
Location of

o Whom

Storage

Date Place In Service

Inspection/Maintenance
and Charging (SCBAs)
Information

Serviced By
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 1
RE?PIRATORY PROTECTION PRINCIPLES

1.1  INTRODUCTION

Since the lungs are not completely effective in protecting the body against
respirable chemical hazards, they must be artificially protected from toxic

gases, vapors, and particulates.

enough oxygen to maintain

1.2 ROUTES OF EXPOSURE

The volume of air inhaled
The volume of air inhaled

In addition, the body must be supplied with
a normal capacity to perform tasks.

during "normal” activities is approximately 6 %/min.
during brisk activity or during periods of stress can

go up to 75 &/min (a 12-fold increase).

Air is inhaled through the

path to the lungs.

| mose and mouth and travels an extremely turbulent

This turbulency results in the air impinging on many sites,

thus allowing the insoluble particulates to become impacted and soluble partic-

ulates, vapors, and gases

to become absorbed.

The inhaled air passes through the pharynx, the common passageway for both food
and air, and enters the trachea at the larynx. The trachea (or windpipe)

divides into two bronchi,

which lead to the two lungs. All of these organs are

collectively called the conducting tubes, since they lead the air to the
alveoli, the site of gaseous exchange with the pulmonary capillaries (i.e., the

blood).

Toxic substances may be absorbed at any point in the respiratory tract. The

conducting tubes are lined| with mucus and cilia.

in the mucus are swept up

Insoluble contaminants caught
to the esophagus by the cilia and swallowed, thus

causing an ingestion problem.

1.3 OXYGEN DEFICIENCY

1.3.1 Oxygen and the Respiratory Process

The chemical composition of normal air is presented below as Table 1.

Table 1. Atmospheric Composition
: Parfial Pressure
Gas Volume (%) (mm Hg at sea level)
—~
=
Nitrogen 78.9 ' ‘ 594 e/
Oxygen 20.95 159
Argon 0.93 7 S
Carbon dioxide 0.04 0.03 —~
It is not the percentage of O, in the air, but rather its partial pressure 53
(p02), that is important iq respiration. As one increases in altitude, the zﬁ
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percentage of 0, stays constant, but pO, drops. Additionally, as the

percentage of O, in the air drops, so does its partial pressure.

The "anatomic dead space volume" of the respiratory tract is about 150 ml. The
average breath draws in about 500 ml of air; this air is mixed with the air
remaining in the dead space from the previous exhalation, which has been
depleted in oxygen due to the normal respiratory process. The overall effect

is a lower pO,; in the respiratory tract as compared with the ambient air. The

average respirator adds about 100 ml of dead space to the respiratory system,
which further lowers the pqz in the respiratory system, causing a slight oxygen

deficiency.

1.3.2 Oxygen Levels/Physiological Effect
i
{

The currently accepted National Institute for Occupational Safety and Health
(NIOSH) standards specify that if an atmosphere contains less than 19.5 percent
by volume O, at sea level, |then an atmosphere-supplying device must be used.
Note that as altitude increases, the percentage of 0, stays constant, but the
pO, drops. There is currently no standard that accounts for the drop in pO,

with altitude; the problem |is currently under study by NIOSH.

The physiological effects of oxygen deficiency are indicated in Table 2.

1.4  PARTICULATE CONTAMINANTS - AEROSOLS

Aerosol is a term used to Qescribe particulates in air without regard to their
origin. Particulates are collected on the walls of the respiratory tract
depending upon their size as follows:

Pharynx 10-30 um
Trachea - 10 um

Bronchus - 5-10 um
Alveoli - 0.1-1 um

£ WN

Particulates less than 0.5 um may never be deposited in the respiratory tract
and may simply be exhaled.

Particulates affect the human body as follows:

' .
1. Nuisances - inert subsFances that cause no lung damage but inhibit proper
functioning of the lungs.
l
2. Inert pulmonary reaction causing substances - substances that produce
nonspecific pulmonary effects.
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3. Pulmonary fibrosis causing substances - substances that produce effects
ranging from nodule production to serious diseases such as asbestosis.

4. Irritants - substances that irritate, inflame, or ulcerate lung tissues.

5. Systemic poisons - substances that cause injury to specific organs and
body systems.

6. Allergens - substances that produce hypersensitivity.

1.5 GASEDUS CONTAMINANTS

Gaseous contaminants are "filtered" to a small degree by the respiratory tract
before they reach the alveolar spaces. However, if the contaminants are
soluble, they can be directly absorbed through the walls of the respiratory
tract.

Gaseous contaminants affect the human body as follows:

1. Irritants - corrosive compounds that injure and inflame tissue.

2. Asphyxiants - substances that displace oxygen or prevent the use of oxygen
by the body.

3. Anesthetics - substances that depress the central nervous system and cause

intoxication or loss of sensation.

4. Systemic poisons - substances that cause diseases.

1.6 EXPRESSING AIR CONTAMINANT CONCENTRATIONS

Any substances that are not normal components of breathing air (oxygen, nitro-
gen, etc.) are considered to be contaminants. The respiratory threat posed by
contaminants is a function of the actual contaminant and its concentration in

the air. The concentration is expressed in a variety of ways, as listed below.

1. Particulates

a. mppcf - millions of particulates per cubic foot.
b. ppcc - particles per cubic centimeter.
. c. mg/m® - milligrams per cubic meter.

2. Gases and Vapors
a. ppm'-‘volumes per million volumes of air (parts per million).
b. ppb - volumes per billion volumes of air (parts per billion).
c. mg/m’ - milligrams of gas per cubic meter.

11.86.71
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d. Conversion of units. The following equation converts mg/gz3 to ppm,
at 24°C and 760 mm Hg.

A
ppm = 2043 mg/m?,

molecular weight

This equation is extremely useful for determining respiratory protec-
tion requirements.

1.7 MEASURES OF RESPIRATORY HAZARDS

Every contaminant contained in breathing air has a limit, above which it
becomes a threat to human health. These limits are determined either from
animal studies or from epidemiological data. Unfortunately, animal studies can
only approximate human response and may vary widely for individual chemicals.
Epidemiological studies, although capable of providing a more precise forecast
of human response, are limited by a lack of accurate records and a lack of
controlled studies. Therefore, the "safe' limits of various chemicals must be
viewed only as guidelines. Furthermore, these guidelines are primarily de-
signed for the industrial situation where an individual is being exposed to one
or two well-defined substances. These guidelines do not address the problems
of synergism, potentiation, or allergic response.

The guidelines used in measuring respiratory hazards are listed below.

1. Threshold Limit Value. The threshold limit value (TLV) is recommended by
the American Conference of Governmental Industrial Hygienists (ACGIH) and
is derived from consensus review. It is a time-weighted average concen-
tration set for a particular substance that represents a level that almost
all workers can be exposed to for an 8-hr day (40-hr week) without suffer-
ing adverse health effects. It is assumed that following each 8-hr.
exposure there will be a 16-hr. recovery period and that after 5 days

there will be a 48-hr. recovery period. The TLV lists are revised on a
yearly basis.

2. Permissible Exposure Limits. The permissible exposure limits (PELs) are
set forth in the Occupational Safety and Health Administration (OSHA)
Standards 29 CFR 1910.1000, Tables Zl’ 22, and Z3. These levels were

promulgated initially from the ACGIH TLV lists (1968). As part of the
law, they represent the legal maximum concentrations for personnel expo-
sure. They are not updated on a yearly basis, as is the TLV list.
Therefore, the most current ACGIH TLV is used in determining respiratory
protection, rather than the PEL listing.

3. Immediately Dangerous to Life and Health. 30 CFR 11.3 defines conditions
that are immediately dangerous to life and health (IDLH) as "conditionms
that pose an immediate threat to life or health or conditions.that pose an
immediate threat of severe exposure to contaminants such as radioactive

materials, which are likely to have an adverse cumulative or delayed
effect on health”.

OSHA addsvthese criteria:

11.86.71
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a. The worker must be able to escape without losing his life or suffer-
ing permanent health damage within 30 minutes.

b. The worker must be able to escape without severe eye or respiratory
irritation or other reactioms.

4. Lower Flammable Limit. The lower flammable limit (LFL) is the lowest
concentration by volume of a gas or vapor in air that will explode when
there is an ignition source.

1.8 RESPIRATORY PROTECTION

When it has been determined that the ambient atmosphere is hazardous, it
becomes necessary to protect the individual by:

1. avoiding and/or minimizing exposure;
2. applying- engineering controls such as ventilation; and
3. using a respirator to either filter the air or supply air.

The legal requirements for respiratory protection are summarized below.

1. Williams and Steiger Occupational Safety and Health Act of 1970 estab-
lished standards that state that "approved or accepted respirators shall
be used when they are available™.

2. 29 CFR 1910.134 gives legal requirements for the selection and use of
respiratory equipment as promulgated by OSHA and based on American Nation-
al Standards Institute (ANSI) Standard Z88.2, "American National Standards
Practices for Respiratory Protection". Standard 7Z88.2 was originally a
consensus standard, but now has been cited as a Federal regulation.

3. 30 CFR Part 11 describes tests for permissibility of respiratory protec-
tive apparatus and updates or deletes approvals. 30 CFR Part 11 also
cites ANSI Z88.2 as the basis for respiratory protection.

[op dHT
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 2
SELECTION OF RESPIRATORS

2.1 INTRODUCTION

This text is based on "Joint NIOSH/OSHA Standards Completion Program - Respira-
tor Decision Logic". The text is excerpted for the purpose of covering the
major points of the respirator decision logic. For the complete text, see John
S. Pritchard’'s, "A Guide to Industrial Respiratory Protection" (U.S. Department
of Health, Education, and Welfare, U.S. Public Health Service, Center for
Disease Control, National Institute for Occupational Safety and Health, Cincin-
nati, Ohio, June 1976). It is not intended to be all-inclusive in content.

The purpose of the respirator decision logic is to provide technical accuracy
and uniformity in the selection of respirators and to provide necessary crite-
ria to support this selection. The decision logic is a step-by~step elimina-
tion of inappropriate respirators until only those that are acceptable remain.
Judgment by persons knowledgeable of inhalation hazards and respiratory protec-
tion equipment is essential to ensure appropriate selection of respirators.

The primary technical criteria for what constitutes a permissible respirator
are based on the technical requirements of 30 CFR 11. The health standards
will allow only respirators approved under 30 CFR 11. Classes of respirators
are only included when at least one device has been approved.

Protection factors are criteria used in determining what limiting eoncentra-
tions are to be permitted for each respirator type that will afford adequate
protection to the wearer. The referenced Subparts of 30 CFR 11 give technical
descriptions concerning each type or class of respirators referenced in the
decision logic; 30 CFR 11 should be used with the decision logic in order to
properly understand the criteria for the specification of allowable
respirators.

Throughout this text, reference is made to PELs. Prudent, accepted practice

dictates the use of current ACGIH TLVs, which are updated each year, in the
place of the PEL, which is only periodically updated.

2.2 GENERAﬂ DECISION LOGIC FLOWCHART

The following material used in concert with the decision logic chart (Figure 1)
provides a formalized selection guide for respiratory protection.

1. Step 1 - Assemble Information on Substance. Assemble necessary toxico-
logical, safety, and research information for the particular contaminant.
The following are required:

a. Permissible exposure limits specified in 29 CFR 1910.1000 (Tables

Z-1, 2-2, and Z-3).
b. Warning properties if the substance is a gas or a vapor.
c. Eye irritation potential of the substance.
11.86.71
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d. LFL for the substance.

e. IDLH concentration for the substance.

f. Any possibility of poor sorbent efficiency at IDLH concentration and
below.
g. Any possibility of systemic injury or death resulting from absorbance

of the substance (as a gas or vapor) through the skin.

h. Any possibility of severe skin irritation resulting from contact of
the skin with corrosive gases, vapors, or particulates.

i. The vapor pressure of the substance (and equivalent ppm).

j- Any possibility of high heat of reaction with sorbent material in
cartridge or canister.

2. Step 2 - Determine Physical State of Substance. Determine the physical

state(s) of the substance as it is likely to be encountered in the occupa-

tional environment. It will be either (1) gas or vapor; (2) particulate
(dust, fume or mist); or (3) combination of (1) and (2).

3. Step 3 - Assemble a Table of Permissible Respiratory Protection for
Substance. This is done using the material from Step 1 and the appropri-
ate specific decision logic chart from Section 2.3 below and respirator
protection factors. Classes of respirators are only included where at
least one device has been approved.

4. IF STEPS 1 THROUGH 3 CANNOT BE COMPLETED, THE ATMOSPHERE IS UNKNOWN AND
MUST BE CLASSIFIED IDLH. ONLY POSITIVE PRESSURE SCBA MAY BE SELECTED.

2.3 SPECIFIC DECISION LOGIC CHARTS

A decision logic chart for respiratory protection against gases or vapors and
against particulates is shown as Figure G-1.

2.4 DECISION LOGIC CRITERIA

2.4.1 Skin Absorption and Irritation

Respirator selection criteria are based primarily on the inhalation hazard of
the substance. A supplied-air suit may protect the skin from extremely toxic
substances that may be absorbed through the skin or from substances which may
cause severe. skin irritation or injury.

Supplied-air suits are not covered in 30 CFR 11. Data are not available upon
which to make recommendations for supplied-air suits for all types of
exposures.

Where information is available indicating systemic injury or death resulting
from absorbance of gas or vapor through the skin or where severe skin irrita-
tion or injury may occur from exposure to a gas, corrosive vapor, or

11.86.71
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HAZARD

l

OXYGEN
DEFICIENCY

l
1 |

l

TOXIC
CONTAMINANT]

SELF CONTAINED| [COMBINATION GASEQUS
APPARATUS | [AIR LINE AND GASEOUS AND PARTICULATE
(1341) AUX SCBA PARTICULATE
NOT DUST MASK ABRASIVE
o IMMEDIATELY| OR FUME RER LINE BLASTING
NGERS DANGEROUS RESPIRATOR RAT RESPIRATOR
TO LIFE (21)(k) (19)u (19){u)
POSITIVE ITIVE HOSE MASK CHEMICAL
PRESSURE PAEASURE GAS MASK AIR LINE WITHOUT CARTRIDGE
SELF CONTAINED | | " AIR LINE (14)(i) RESPIRATOR BLOWER RESPIRATOR
APE@S&EUS AND SCBA ESCAPE ONLY (19)(;) (19)(j) 23)(1)
NOT
IMMEDIATELY
IMMEDIATELY
DAT';GEROUS DANGEROUS
LIFE TO LIFE
POSITIVE POSITIVE CHEMICA
PRESSURE PRESSURE | [SAS MASK W/ AIR LINE N T CARTRIDGE
SELF CONTAINED [ | AIR LINE AND (410) RESPIRATOR B LOWER RESPIRATOR
APPARATUS | ISELF CONTAINED| | escAPE ONLY (19)u) (19)(u) WITH
(13)(1) APPARATUS SPECIAL FILTER
BASED ON BUREAU OF MINES INFORMATION CIRCULAR 7792 (23)("\)
NUMBERS IN PARENTHESIS REFER YO BUREAU OF MINES SCHEDULES
LETTERS IN PARENTHESIS REFER TO SUBPART OF NIOSH/MESA 30 CFR PART 11
FIGURE G-1
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particulate, the following statement is included as a footnote to the respira-

tor tables, and both the employee and employer are cautioned in the  appendices
concerning their use:

Use of supplied-air suit may be necessary to prevent skin contact and
respiratory exposure from airborne concentrations of (specific substance).
Supplied-air suits should be selected, used, and meintained under the
immediate supervision of persons knowledgeable in the limitations and
potential life-endangering characteristics of supplied-air suits. Where
supplied-air suits are used above a concentration which may be IDLH
(concentration), an auxiliary positive-pressure self-contained breathing
apparatus must also be worn.

As a guideline for inclusion of the supplied air-suit statement for substances
that are sorbed through the skin, a single .skin penetration LDSO of 2 g/kg for

any species is used.

2.4.2 Poor Warning Properties (Refer to Table G-1)

It is important to realize that 30 CFR 11 approvals for air-purifying (organic
vapor) devices prohibit use against organic vapors with poor warning
properties.

Warning properties include odor, eye irritation, and respiratory irritation.
Warning properties relying upon human senses are not foolproof. However, they
provide some indication to the wearer of possible sorbent exhaustion or of poor
facepiece fit or other respirator malfunction.

Adequate warning properties can be assumed when the substance odor, taste, or
irritation effects are detectable and persistent at concentrations at or below
the permissible exposure limit.

If the odor or irritation threshold of a substance is more than three times
greater than the permissible exposure limit, this substance should be consid-
ered to have poor warning properties. If the substance odor or irritation
threshold is somewhat above the permissible exposure limit (not in excess of
three times the limit) and there is no ceiling limit, consideration is given to
whether undetected exposure in this concentration range could cause serious or
irreversible ‘health effects. If not, the substance is considered to have
adequate warning properties. Some substances have extremely low thresholds of
odor and irritation in relation to the permissible exposure limit. Because of
this, these substances can be detected by a worker within the face piece of the
respirator even when the respirator is functioning properly. These substances
are, therefore, considered to have poor warning properties.

Though 30 CFR 11 does not specifically eliminate air-purifying respirators for
pesticides with poor warning properties, prudent practice dictates that a
respirator should not be used to protect against any substance with poor
warning properties.

11.86.71
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2.4.3 Sorbents

There are certain limitations involved with the use of sorbents in cartridge/
canister sorbents. When the following conditions occur, a sorbent cartridge is
not recommended:

1. Where supporting evidence exists of immediate (less than 3 min.) break-
through time at the IDLH concentration and below for a cartridge or
canister sorbent, air-purifying devices shall not be allowed for any use,
escape or otherwise. See Tables G-2-1 and G-2-2.

2. Where there is reason to suspect that commonly used sorbents (e.g.,
activated charcoal) do not provide adequate sorption efficiency against a
specific contaminant, use of such sorbents shall not be allowed. However,
where another sorbent material has been demonstrated to be effective
against a specific contaminant, approved respirators using the effective
sorbent material shall be allowed.

3. Where there is reason to suspect that a sorbent has a high heat of reac-
tion with a substance, use of that sorbent is not allowed.

4. Where there is reason to suspect that a substance sorbed on a sorbent of a
cartridge or canister is shock sensitive, use of air-purifying respirators

is disallowed.

2.4.4 Eye Irritation

In addition to respiratory protection, it is important to consider a chemical's
potential for producing eye irritation or damage. The following guidelines
deal with eye protection:

1. For routine work operations, any perceptible eye irritation is considered
unacceptable. Therefore, only full facepiece respirators are permissible
in contaminant concentrations that produce eye irritation. Protection may
be required in certain concentrations of gases and vapors. For escape,
some eye irritation is permissible if it is determined that such irrita-
tion would not inhibit escape and such irritation is reversible.

2. Where quantitative eye irritation data cannot be found in literature
references, and theoretical considerations indicate that substance should
not be an eye irritant, half-facepiece respirators are allowed.

3. Where a review of the literature indicates a substance causes eye irrita-
tion but no eye irritation threshold is specified, the data will be
evaluated to determine whether quarter- or half-facepiece respirators can
be used.

2.4.5 IDLH
The definition of IDLH provided in 30 CFR 11.3(t) is as follows:

"Immediately dangerous to life or health” means conditions that pose an
immediate threat to life or health or conditions that pose an immediate
threat of severe exposure to contaminants, such as radioactive materials,
which are likely to have adverse cumulative or delayed effects on health.

11.86.71
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The purpose of establishing an IDLH exposure concentration is to ensure that
the worker can escape without injury or irreversible health effects from an
IDLH concentration in the event of failure of the respiratory protective
equipment. The IDLH is considered a maximum concentration above which only
highly reliable breathing apparatus providing maximum worker protection is
permitted. Since IDLH values 4are conservatively set, any approved respirator
may be used up to its maximum use concentration below the IDLH.

In establishing the IDLH concentration the following factors are considered:

1. Escape without loss of life or irreversible health effects. Thirty
minutes is considered the maximum permissible exposure time for escape.

2. Severe eye or respiratory irritation or other reactions that would prevent
escape without injury. . -

IDLH should be determined from the following sources:

1. Specific IDLH provided in the literature, such as the AIHA Hygienic
Guides.

2. Human exposure data.

3. Acute animal exposure data.

Where such data are lacking, acute toxicological data from analogous substances
may be considered.

The following guidelines should be used to interpret toxicological data report-
ed in the literature for animal species:

1. Where acute animal exposure data are available (30 min. to 4-hr. expo-
sures), the lowest exposure concentration causing death or irreversible
health effects in any species is determined to be the IDLH concentration.

2. Chronic exposure data may have no relevance to the acute effects and
should be used in determining the IDLH concentration only upon competent
toxicologic judgment.

3. Where there is no toxicologic evidence of an IDLH concentration, 500 times
the permissible exposure limit shall determine the upper limit above which

only highly reliable breathing apparatus providing maximum worker protec-
tion is used.

2.4.6 Lower Flammable Limit

diN

In addition to toxic chemicals and irritants, it is necessary to consider
flammable substances. In any atmosphere where there is a likelihood of a
chemical fire, there is the risk of creating toxic vapors in the fire or of
asphyxiation by reduction of the oxygen content by the products of combustion.

Tog
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Contaminant concentrations in excess of the LFL are considered to be IDLH. At
6r above the LFL, the use of respirators is limited to those devices that
provide the maximum protection (i.e., positive pressure self-contained breath-

11.86.71
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ing apparatus (SCBA) and the combination positive pressure supplled air
respirators with auxiliary positive pressure SCBA).

2.4.7 Protection Factors

The protection factors of respiratory protection devices are a useful numerical
tool to assist in the choice of a protective system. Protection factors are a
measure of the overall effectiveness of a respirator. Filtering efficiency is
a part of the protection factor and becomes a significant consideration for
less efficient air-purifying respirators.

The protection factor of a given respirator for a specific user times the PEL
(or TLV) for a given substance is the maximum allowable concentration for that
substance for which the respirator may be used. For example, say the protec-
tion factor for a full-face mask respirator will provide protection up to

1000 ppm. Note that there is a difference between '"quantitative' protection
factors and "qualitative" protection factors. The correct protection factor
must be used in determining the maximum allowable concentration.

2.4.8 Escape

Jordan provides and requires employees to carry an escape respirator where
exposure may occur to extremely toxic substances. This escape respirator
provides a 5-minute self-contained air supply. (An extremely toxic substance
is defined as a gas or vapor having an LC50 of less than 10 ppm.)

11.86.71
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 3
RESPIRATOR FIT TESTING - QUALITATIVE

3.1 RESPIRATOR QUALITATIVE FITTING METHODS

Despite the care that goes into respirator design and manufacture to give
maximum protection, efficiency will be lost if there is an improper match
between the facepiece and the user, or other improper wearing practices. The
problem is twofold. Since more than one brand of particular type of facepiece
is available, the first problem is to determine which fits best. The second
problem is whether the user knows when the respirator fits properly. Both
problems can be solved by the use of a fitting test, which is in fact an OSHA

requirement. A number of tests and fitting procedures can be performed easily,
as outlined below. .

Note: During any fitting test, the respirator head straps must be as comfort-
able as possible. Tightening the straps will sometimes reduce the facepiece

leakage, but the user may be unable to tolerate the respirator for any length
of time.

3.1.1 Test 1 - Negative Pressurg Test

The user will perform this test alone in the field. It consists of merely
closing off the inlets of the canister, cartridge(s), or filter(s) by covering
with the palm(s) or replacing the seals over the canister or cartridge inlets,
or by squeezing breathing tubes so that air cannot pass; inhaling gently so the
facepiece collapses slightly; and holding the breath for ten seconds. If the
facepiece remains slightly collapsed and no inward leakage is detected, the
respirator is probably tight enough.

Although this test is simple, it has several major drawbacks, primarily that
the user must handle the respirator after it has supposedly been positioned on
the face. Handling can modify the facepiece-to-face seal. When the respirator
is to be used in a relatively toxic atmosphere, this test should be used only
as a very gross determination of fit. The user will perform this test just
before entering any toxic atmosphere.

3.1.2 Test 2 - Positive Pressure Test

This test is very much like the negative pressure test; it has the same advan-
tages and limitations. It is conducted by closing off the exhalation valve and
exhaling gently into the facepiece. The fit is considered satisfactory if
slight positive pressure can be built up inside the facepiece without any
evidence of outward leakage. For some respirators, this method requires the
user to remove the exhalation valve cover and then carefully replace it after
the test, often ‘a most difficult task which can disturb the respirator fit even

more than does the negative pressure test. If removing and replacing the valve ?2

cover is required, this test should be used sparingly. For respirators whose o

valve covers have a single small port that can be covered by the palm or

finger, this test is easy. Where applicable, this test will be performed just g;

before entering any hazardous atmosphere. o
=
—
K.
wm

11.86.71
0106.0.0



3.1.3 Test 3 - Isocamyl Acetate Vapor (Banana 0il) Test

The chemical isocamyl acetate has a pleasant, easily detectable odor, so it is
used widely in checking respirator fit.

.The test gives the user the required opportunity to wear the respirator in a

test atmosphere. Generally, it consists of creating an atmosphere containing
banana oil around the user of an atmosphere-supplying or air-purifying respira-
tor with an organic vapor removing cartridge(s) or canister. If the hazard is
particulate matter or a non-organic vapor or gas, the organic vapor
cartridge(s) or canister must be replaced with a particulate filter(s) or
proper cartridge(s) or canister after this test. Thus, this test can be used
for any facepiece that has the capability of accepting chemical cartridges and
particulate filters. It must be emphasized, however, that the correct car-
tridge, canister or filter must be replaced on the facepiece before the user
enters the specific exposure area.

The isoamyl acetate test is performed with single use capsules, or may be
performed by saturating a piece of cotton or cloth with the liquid and passing
it close to the respirator near the sealing surface, taking care to avoid skin
contact.

In general, the isocamyl acetate fitting test will be performed as follows:

1. The user puts on the respirator in a normal manner in an area where he/she
cannot smell banana o0il and thus not be influenced by the odor while
performing the fitting test. If it is an air-purifying device, it must be
equipped with a cartridge(s) or canister specifically designed for protec-
tion against organic vapors.

2. The capsule or saturated cloth is passed close to the respirator sealing
surfaces.
3. If the user smells banana oil, he readjusts the facepiece and/or adjusts

the head straps without unduly tightening them.

4. The user repeats step 2. If banana oil is not smelled, there is assumed
to be a satisfactory seal. If the wearer smells the vapor, an attempt
should .be made to find the leakage point. If the leak cannot be located,
another respirator of the same type and brand should be tried. If this
leaks, another brand of respirator with a facepiece of the same type but
slightly different shape or size should be tried.

5. After a fit is obtained, if the respirator is an air-purifying device, it
must be equipped with the correct filter(s), cartridge(s) or canister for
the. anticipated hazard.

During the test, the subject must make movements that approximate a normal
workng situation. These will include, but not necessarily be limited to, the
following:

1. Normal breathing.

.

2. Deep breathing like during a heavy exertion period: this should not be
done long enough to cause hyper ventilation. :

11.86.71
0107.0.0

100 dwr

9% 10



————

3. Slowly performing side-to-side and up-and-down head movements: these
movements should be exaggerated, but should approximate those that take
place on the job. :

4. Talking: this is most easily accomplished by reading prepared text loudly
enough to be understood by someone standing nearby. .

5. Other exercises may be added depending upon the situation: for example,
if users are going to spend a significant part of their time bent over at
some task, it will include an exercise approximating this bending.

When the test is used in training workers and selecting the respirators that
fit best, they will perform the complete set of exercises. However, the number
of exercises may be reduced when the test is used as a quick field check before
routine entry into a contaminated atmosphere.

3.1.4 Test 4 - Irritant Smoke Test

This test is similar to the isoamyl acetate test in concept. It involves
exposing the respirator wearer to an irritating aerosol produced by stannic
chloride or titanium tetrachloride smoke tubes normally used to check the
quality of ventilation systems. (Note: Other types of smoke tubes such as
acetic acid are available, but should not be used for respirator fitting.)

When the tube ends are broken and air is passed through it, the material inside
reacts with the moisture in the air to produce a dense, highly irritating
smoke, consisting of hydrochloric acid absorbed in small solid particles. As a
qualitative means of determining respirator fit, this test has a distinct
advantage in that the user usually reacts involuntarily to leakage by coughing
or sneezing. The likelihood of this giving a false indication of proper fit is
reduced. On the other hand, the aerosol is very irritating and must be used
carefully to avoid injury.

This test can be used for both air-purifying and atmosphere-supplying respira-
tors, but air-purifying respirators must have a high-efficiency filter(s).
After the test, it may be necessary to replace the high-efficiency filter(s) on
the air-purifying respirator with another type of air-purifying element(s)
depending upon the hazard to which the respirator user is to be exposed. This
test can be used for worker training or respirator selection.

The irritant smoke test must be performed with proper safeguards because the
aerosol is highly irritating. The procedure is as follows:

1. The user puts on the respirator normally, taking care not to tighten the
headstrap uncomfortably and stands with his/her back to a source of
exhaust ventilation.

2. The-teste; tells the user to close his/her eyes, even if wearing a full
facepiece respirator, and to keep them closed until told to open them.

3. The tester lightly puffs smoke over the respirator, holding the smoke tube
at least two feet from it. At this time, the test should keep the amount
of smoke minimal and pause between puffs to note the user's reaction.

11.86.71
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If the user detects no leakage, the tester will increase the smoke density
and move the smoke tube progressively closer to the subject, still
remaining alert to any reactions.

When the smoke tube has been brought to within about 6 inches of the
respirator with no leakage detected, the tester will start to direct smoke
specifically at potential sources of leakage, around the sealing surfaces
and exhalation valve, while the subject's head is still.

At this point, if no leakage has been detected, the user may cautiously
begin the head movements described in the isoamyl acetate test. The
tester should remain especially alert and be prepared to stop producing
smoke immediately.

If leakage is detected at any time, the tester should stop the smoke and
let the user readjust the facepiece or head strap tension. The tester
should then start the test at step 2.

11.86.71
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. &
INSPECTION/MAINTENANCE /STORAGE

4.1 TINTRODUCTION

Respirator maintenance is an integral part of the overall respirator program.
Wearing a poorly maintained or malfunctioning respirator is, in one sense, more
dangerous than not wearing a respirator at all. Personnel wearing defective
devices think they are protected when, in reality, they are not. Emergency
escape and rescue devices are particularly vulnerable to poor maintenance as
they generally are used infrequently, and then in the most hazardous and
demanding circumstances. Serious injury or death can result from wearing a
defective device during emergency escape or rescue.

This program includes:

Inspection for defects (including a leak check).
Cleaning and disinfecting.

Repair as required.

Proper and sanitary storage of equipment.

WM

4.2 INSPECTION FOR DEFECTS

The most important part of a respirator maintenance program is continual
inspection of the devices. If properly performed, inspections will identify
damaged or malfunctioning respirators before they can be used. Two types of
inspections will be performed.

1. While the respirator is in use.
2. While it is being cleaned.

Since the use and cleaning will, to a large extent, be performed by the same
personnel, these inspections may become concurrent.

4.3 FREQUENCY OF INSPECTION

OSHA requires that "All respirators be inspected before and after each use" and
that those not used routinely, i.e., emergency escape and rescue devices,
"shall be inspected after each use and at least montly..." Obviously, emergen-
cy escape and rescue devices do not require inspection before each use.

Records of inspections are kept on forms presented in Section VI-Program
Administration and Documentation.

~

=

’ o

4.4 INSPECTION PROCEDURES

o
Respirator inspection shall include checking of: =
1. Tightness of the connections. o
2. Facepiece. N
3. Valves. ‘o
11.86.71
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4. Connecting tubes.
5. Canisters, filters, or cartridges.

In addition, the regulator and warning devices on a SCBA shall be checked for
proper functions.

4.5 TIELD INSPECTION OF AIR-PURIFYING RESPIRATORS

Routinely used air-purifying respirators will be checked as follows before and
after each use:

1. Examine the facepiece for:
a. Excessive dirt.
b. Cracks, tears, holes or physical distortion of shape from improper
storage.
c. Inflexibility of rubber facepiece (stretch and knead to restore
flexibility).
d. Cracked or badly scratched lenses in full facepieces.
e. Incorrectly mounted full facepiece lenses, or broken or missing
mounting clips.
f. Cracked or broken air-purifying element holder(s), badly worn threads
or missing gasket(s).
2. Examine the head straps or head harness for:
a. Breaks.
b. Loss of elasticity.
c. Broken or malfunctioning buckles and attachments.
d. Excessively worn serrations on head harness, which might permit
slippage (full facepieces only).
3. Examine the exhalation valve for the following after removing its cover:
a. Foreign material, such as detergent residue, dust particles or- human
hair under valve seat.
b. Cracks, tears or distortion in the valve material.
c. Improper insertion of the valve body in the facepiece.
. ’ (!
d. Cracks, breaks or chips in the valve body, particularly the sealing 3
surface.
. =]
e. Missing or defective valve cover. 8
. f. Improper installation of the valve in the valve body. o
o
o
4, Examine the air-purifying element(s) for: o

11.86.71
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Incorrect cartridge, canister or filter for the hazard.

Incorrect installation, loose connections, missing or worn gasket or
cross threading in the holder.

Expired shelf-life date on the cartridge or canister.
Cracks or dents in the outside case of the filter, cartridge or
canister, indicated by the absence of sealing material, tape, foil,

etc. over the inlet.

Identical cartridges if more than one are used.

4.6 CARE AND CLEANING OF SELF-CONTAINED BREATHING APPARATUS (SCBA)

The proper care of SCBAs involves:

£ WN -

Inspection for defects.
Cleaning and disinfecting.
Repair.

Storage.

The following checklist is to be used by personnel whenever they have to check
out an SCBA. (Note: Any discrepancy found should be cause to set the unit
aside until it can be repaired by a certified repair-person.)

1. Preliminary inspection. Check to ensure that:
a. High-pressure hose connector is tight on cylinder fitting.
b. Bypass valve is closed.
c. Mainline valve is closed.
d. There is no cover or obstruction on regulator outlet.
e. Pressure in the tank is at least 1800 psi.
2. Backpack and harness assembly.
a. Straps
1:' Visually inspect for complete set.

11.86.71
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2. Visually inspect for frayed or damaged straps that may break
during use.

Buckles

1. Visually inspect for mating ends.
2. Check locking function.

Backplate and cylinder lock

1. Visually inspect backplate for cracks and for missing rivets or
screws.

2. Visually inspect cylinder hold-down strap and physically check
strap tightener and lock to ensure that it is fully engaged.

100 dWI
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3. Cylinder and cylinder valve assembly v

a. Cylinder
1. Physically check cylinder to ensure that it is tightly fastened
to backplate.
2. Check hydrostatic test date to ensure that it is current.1
3. Visually inspect cylinder for large dents or gouges in metal.
b. Head and valve assembly
1. Visually inspect cylinder valve lock for presence.
2. Visually inspect cylinder gauge for condition of face, needle,
and lens.
3. Open cylinder valve and listen or feel for leakage around
packing. (If leakage is noted, do not use until repaired.).
Note function of valve lock.
4. Regulator and high-pressure hose
a. High-pressure hose and connector
Listen or feel for leakage in hose or at hose-to-cylinder connector.
(Bubble in outer hose covering may be caused by seepage of air
through hose when stored under pressure. This does not necessarily
mean a faulty hose.)
b. Regulator and low-pressure alarm

1.

Cover outlet of regulator with palm of hand. Open mainline
valve and read regulator gauge (must read at least 1800 psi and
not more than rated cylinder pressure).

Close cylinder valve and slowly move hand from regulator outlet
to allow slow flow of air. Gauge should begin to show immediate
loss of pressure as air flows. Low-pressure alarm should sound
between 650 and 550 psi. Remove hand completely from outlet and
close mainline valve.

Place mouth onto or over regulator outlet and blow. A positive .

pressure should be created and maintained for 5 to 10 seconds
without any loss of air. Next, establsih a slight negative
pressure in regulator and hold for 5 to 10 sec. Vacuum should
remain constant. This tests the integrity of the diaphragm.

Any loss of pressure or vacuum during this test indicates a leak
in the apparatus.

1Monthly inspection only.

11.86.71
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4. Open cylinder valve.

5. Place hand over regulator outlet and open mainline valve.
Remove hand from outlet and replace in rapid movement. Repeat
twice. Air should escape when hand is removed each time,
indicating a positive pressure in chamber. Close mainline valve
and remove hand from outlet.

6. Ascertain that no obstruction is in or over the regulator

outlet. Open and close the bypass valve momentarily to ensure
flow of air through bypass system.

5. Facepiece and corrugated breathing tube.
a. Facepiece .
1. Visually inspect head harness for damaged serrations and deteri-

orated rubber. Visually inspect rubber facepiece body for signs
of deterioration or extreme distortion.

2. Visually inspect lens for proper seal in rubber facepiece,
retaining clamp properly in place, and cracks or large
scratches.

3. Visually inspect exhalation valve for visible deterioration or

foreign materials buildup.

b. Breathing tube and connector
1. Stretch breathing tube and visually inspect for deterioration
and holes.

(2) Visually inspect connector to ensure good condition of threads
and for presence and proper condition of "0" ring or rubber
gasket seal.

(3) Negative pressure test on facepiece.2
(a) Don backpack and facepiece.

(b) With facepiece held tightly to face or facepiece properly
donned, stretch breathing tube to open corrugations and
place thumb or hand over end of connector.

(c) Inhale. Negative pressure should be created inside mask,
causing it to pull tightly to face. This negative pressure
should be maintained for 5 to 10 sec. If negative pressure
leaks down, the facepiece assembly is not adequate and
should not be worn.

2For regular monthly inspection, only steps (b) and (c) of procedure are
necessary.
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6. Storage of units. Check that:

a. Cylinder is refilled as necessary and unit is cleaned and inspected.
b. Cylinder valve is closed.

c. High-pressure hose connector is tight on cylinder.

d. Pressure is bled off high-pressure hose and regulator.

e. Bypass valve is closed.

f. Mainline valve is closed.

g All straps are completely loosened and laid straight.

h. Facepiece is properly stored to protect against dust, sunlight, heat,

extreme cold, excess moisture, and damaging chemicals.

4.7 CLEANING AND SANITIZING

Any good detergent may be used followed by a disinfecting rinse or a combina-
tion disinfectant-detergent for a one step operation. Reliable, effective
disinfectants may be made from readily available household solutions,
including:

1. Hypochlorite solution (50 ppm of chlorine) made by adding approximately
two milliliters of bleach (such as Clorox) to one liter of water, or two
tablespoons of bleach per gallon of water. A two-minute immersion disin-
fects the respirators.

2. Aqueous solution of iodine (50 ppm of iodine) made by adding approximately
0.8 milliliters of tincture of iodine per liter of water, or one teaspoon

of tincture of iodine per gallon of water. Again, a two-minute immersion
is sufficient.

To prevent damaging the rubber and plastic in the respirator facepieces, the
cleaning water should not exceed 140°F, but it should not be less than 120°F to
ensure adequate cleaning.

4.8 RINSING

The cleaned and disinfected respirators should be rinsed thoroughly in water
(140°F maximum) to remove all traces of detergent and disinfectant. This is
very important for preventing dermatitis.

4.9 DRYING

The respirators may be allowed to dry in room air on a clean surface. They may

also be hung from a horizontal wire, like drying clothes, but care must be
taken not to damage or distort the facepieces.

11.86.71
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4.10 REASSEMBLY AND INSPECTION

The clean, dry respirator facepieces should be reassembled and inspected in an
area separate from the disassembly area to avoid contamination. The inspection
procedures have been discussed; special emphasis should be given to inspecting
the respirators for detergent or soap residue left by inadequate rinsing. This

appears most often under the seat of the exhalation valve, and can cause valve
leakage or sticking.

The respirator should be thoroughly inspected and all defects corrected. New
or retested cartridges and canisters should be installed, and the completely
reassembled respirator should be tested for leaks.

For SCBA devices, the facepiece should be combined with the tested regulator
and the fully charged cylinder, and an operational check performed.

4.11 MAINTENANCE AND REPAIR

Replacement or repair shall be done only by trained, experienced persons with
parts designed for the respirator. Besides being contrary to OSHA require-
ments, substitution of parts from a different brand or type of respirator
invalidates approval of the device.

This restriction applies particularly to maintenance of the more complicated
devices, especially SCBA, and more specifically, regulator valves and low
pressure warning devices. These devices should be returned to the manufacturer
or to a trained technician for adjustment or repair.

No problems are anticipated in repairing and maintaining most simple respira-
tors, particularly the commonly used air-purifying type.

4.12 RESPIRATOR STORAGE

Respirators must be stored to protect against:

Dust.

Sunlight.

Heat.

Extreme cold.
Excessive moisture.
Damaging chemicals.
Mechanical damage.

NP WD -

Damage and contamination of respirators may take place if they are stored on a
workbench, or in a tool cabinet or toolbox, among heavy tools, greases and dirt
or in a vehicle.

Freshly cleaned respirators should be placed in reusable plastic bags until
reissue. They should be stored in a clean, dry location away from direct
sunlight. They should be placed in a single layer with the facepiece and
exhalation valve in an undistorted position to prevent rubber or plastic from

taking a permanent distorted "set".

11.86.71
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APPENDIX H _
VAPOR EMISSION RESPONSE PLAN

The vapor emission response plan is divided into three sections, the minor and
major emission responses and a borehole location evacuation plan.

Minor Emission Response Plan

If the ambient air concentration of organic vapors exceeds 5 ppm above back-
ground in the breathing zone at the work zone perimeter (i.e., approximately
3-5 feet from and above borehole), the drilling activities will be halted and
monitoring continued. If the organic level decreases below 5 ppm, then drill-
ing activities can resume with increased monitoring.

Drilling activities can also resume (with appropriate personnel protection) if
the organic level is above 5 ppm and below 50 ppm at the work zone perimeter,
other parameters permitting (e.g., the LEL at the wellhead is below 20 percent,
and the H.;S level is below 10 -ppm). However, the organic level 200 feet

downwind of the work zone must not exceed 5 ppm above background.

If the organic level is above 50 ppm, or the H;S level is above 10 ppm at the
work zone perimeter, then the Site Safety Officer must be notified and well
drilling activities stopped.

If the LEL level exceeds 20 percent all drilling activities shall be stopped
immediately and all engines (ignition sources) will be turned off. Drilling
personnel will leave the area and notify the Site Safety Officer.

Major Emission Response Plan

If any of the following levels are identified approximately 200 feet downwind
from the work zone perimeter, all drilling activities must stop:

1) organic levels greater than 5 ppm above background.
2) LEL greater than 20 percent or
3) H,;S levels greater than 10 ppm.

If any of the above levels persist after cessation of drilling activities, then
the following contingency plan shall be placed into effect.

1. The perimeter of the closest downwind residential or commercial property
will be monitored. If organic vapor levels approach 5 ppm, or if H,S

levels approach 10 ppm above background, then the local police authorities
will be immediately contacted by the Site Safety Officer.

2. The appropriate personnel listed on the Master Phone List are to be
- notified by the Site Safety Officer.

In the event of a significant gas release (sudden visual and/or audible re-
lease) or excessive volatile emissions (organic level greater than 5 ppm above
background located 200 feet downwind) during the well drilling program, the
response action described below will be carried out.

T00 dWI
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Response Action

1)

2)

‘ The well drillers will immediately proceed as follows:

Break the drill rods at the nearest joint unless the rods can be
removed from the hole in one lift.

As soon as possible, leave the site and notify the Site Safety
Officer. The well drillers shall not proceed with remedial efforts
until instructed to do so by the Site Safety Officer.

_ The Site Safety Officer will determine if a minor or major vapor emission
! condition (as defined in the previous Section) exists and will activate the

appropriate Vapor Emission Response Plan.

If a major emission response action is warranted, the drillers, wearing the

} proper level of protection, will then seal off the borehole using a bentonite
slurry grout and abandon the hole.

11.86.71
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1115 Mest of Sostion: Not persnent
1118 Mot of Polymersvon NO\ perwnent
1228 Mest of Fusior: 30.45 cal/g

12.2% CLimitieg Vaiue: Deta 1ot avaitable
1237 Peid Vaper Presswrs: 1.22 pas
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1,1-DICHLOROETHANE

Connan Synoryms Oy tquid Coloriess Criorotorm ke & PR MAZARDS 18. MAZARD ASSESSMENT CODE
EWM Q1 Pash faint 57°F OC ~ &X'F CC Soe Hazard Assssement Heribosk)
Chiornated Mydrochionc €2  PFusrensbie Ll v AF: 5.0% B 11.4%

e Sirks ard Muste Wil weter. o e 9 APQ-R-S
wpter, foam, COs. &ry chewnical. asrton
wracriose
Weaar . Bt COnMpred AWONINA. 8nd NBbEr OVErcIoPWg MNCAXINY) QIOVes). 4 P Nt 9 be
=T " posete Rows peopls ewey '-"::::"" 11 NAZARD CLASSIFICATIONS
PRION BT ORpartTnernt. nefiecive
A«Tmm &5 Speci Haxarvs of Combustion "y G-;-'Mw
vovied emove chacherped metenal. . Products When hasted I GecOmposcn Bovact
Nosty Iocsl health and poRURON CONYOl SQenCIes. omita hgrdy toaic Aames W phoagene 112 NAS Muzard Reting for Bulk Waler
43 Bshevicr v Prac Expiosion hazard
L7 jption Tempersers 835°F
POSONCUS GAS MAY BE PRODUCED 1M FIRE OR WHEN HEATED. 4 Eectricel Mazers: Dets not svaltatie
& : -w:'s-nh. 48  Buwring Aste: Outs not svalabie
aar and seft Conaned
wrth aiconol oam. carbon oo, o Ory chermcal 410 Adlabatic Flame Tomporsturs:
F"e Water may De neflecsve on fre Duts not svadabie |
S.11  Sisichiomewic Ar o Pust Rewa:
Duta not svedabie
€12 Parme Temperstrw Deta not evadebie
CALL FOR MEOICAL AID 7. CHEMICAL REACTIVITY
Uou A

2

Reactivity Wrh Water: No reacton
Reactivity with Casvmsn iteteriatx Date
N svelable

73 Swmbitty Durtng Trenaport Dets not
0 Nduoe vormang ovadabie
T4 Neutrsitziing Agunts fer Asise and -
Caustic: Dets not avededie
Exposure 75 Pelymertzatiorr Dats not svesadie
74 InhbRor of Polymertzstion: ibis
Onts Aot svadebio
17 Mol Astio Resctent 1
Product): Osta not svellable
75 RMeactvity Qrewy: 36
12 PWYSICAL AND CHEMICAL PROPEATIES
Ourgerous Me In hegh 12t Pwysionl Stwte at 16°C ond 1 s
1 agQUSEC CONCINIRRONS. Uguio
Water Mey be dangerous ¥ § ertars meter sxakes 122 Moleculer Weight: 98.57
Notty local heath e wikiile ofiCiais. 129 Sofing Point st 1 sbw
Pollution Notly OPersion of newrby waier Fiahes 135.14°F = 57.3°C = 305K
124 Preazing Port
=141I2°F » ~$7.4°C = 178.78°K
1. RESPOMSE TO DISCMARGE 1 e & WATER POLLUTION 1S Criscal Temperstrs:
(See Response Methods Herdbook) 21 Category: None L1 Aquatic Texicity: S027F = 261.5°C = 534.85°K
tsus werming-hign Remrmmaity. A3 Class: Not parnent Ti, (Manne pinparch) 250 1 275 mg/1 128 Criscal Presewrs:
Reatnct scoses. 24-how T, Brvw sivamp: 320 mg/1 7348 put = 50 gt = 5.085 MN/m?®
Cherrecal and phymcal rassment. 24-hor T, Pyparch: 160 mg/1 127  Specific Grawey:
82 Waterfow! Toxioity: Dew not svaseble 1974 &t 20°C
83 Wotogical Cxygen Demend (SO0 129 Umuid Surtace Tension:
Percent. 0.05 g/g for 10 deys Peroent, 24.75 oynas/cm = 0.02475 N/m &t
0.002 g/p tor 5 geys 2°C
1 CHEMICAL DESIGNATIONS & OBSENVABLE CHARACTERISTICS &4 Food Chain Concentration Potentist 129 Liuid Water irtarfactel Tenslor:
41 CG Competidiity Clses: Halogensted 41 Pwysicel Sinte (ss shipped)x Data not svelabie Data not gvaliadie
ydrocerton Oy S 1210 Vapor (Ges) Specific Qravity: 3.42
32 Permuda CoMeOh 42 Csler: Colortess 1211 Ratic of Specific Nests of Yapor (Qas)
L3 WO/UN Designatior: Not lesed 43 Ouwer; Chiorotorm 1.138 ot 20°C (68°F)
L4 DOT 1D Mo 2382 1212 Latent Heat of
35 CAS Regintry Mo 75-34-3 1316 BB = 731 cal/g =
308 X 10% Jivg
1213 Mewt of Combustion: —4.774 Ba/D =
S MEALTH MAZARDS L SHIPPING INFORMATION —2652 cat/g = —1) X100 UG
1214 Hest of e Duia not
[S I In arems of poor venbateon of Ngh concentration, 8 0.1 Grades of Purtty: Dute not sveiiatie 1215 MHest of Sohstiorr Dats not svedeble
st ] with A face mask should be wom. Chemicsl workers 82 Sorsge Temperstwre: Cool 1210 Hest of Poy Data not
00g0les. Nbber GIoves. and protecive Clothing should be wom. 03 inert Atmosphers: Dezs not svaledie 1228 Mest of Fusiorc Duts not sveilable
52 Symptoms Following Exposurs INHALATION: britsson of " y wact. & o 84 Venting: Data not svaladie 1238 Limiting Value: Deta not svatatie
coughng. dznness, Neses, snd vomiing. EYES: dritston, iacrimetion, and eddensg of 1237 Meid Vapor Presewrs: 7.35 paia
conpcova. SIIN: Iration. Prolonged O repeated shin COrMact can produce & alight bum.
INGESTION: Ing - ni e g is not i 10 Do & probiern.
Swallowing of substantsl srmounts could CaUSe NeUsed, YOrivy), Ininthess, droweiness,
Cymnoes, and airauietory lehue.
83 Trestment of Exposurs Calt & docsor. INHALATION: Remove brom contamineted ares; keep —4
- Flush with lerge smounts of weter Or wesk bicarbonste of e0cs soktion. SKIN: Oute with wrge Bv]
amouvs 0f witer. Remove contamingted ciothing. INGESTION: Alempt 10 empty stomecty
chuse by sOmrssIenng RS (tap Weter, S0RDY Waler, salt water, O Milk).
44 Thresncld Limit Valus 200 ppm. o
S5 Bhert Terwm Inhaistion Limix 250 ppm.
S8  Texicity by Ingestiore Grace 2 LOve = 035 10 § 9/3g 0. nOTES =
A7 Lete Toxioity: Ovonc exposss mey omse ver demage and Aniral =
hes shown thia compourd 10 be slightly smbryo-toxic and 1o fetard fetal development.
&8  Vapor (Qes) ritant Charactaristics: Vapors cause & sight smareng of e eyes Of respiratery
system ¥ present in hgh concentrstons. The effect @ Wemporery. o]
69 ULiguid or S08d Iritant Charsctartstics: Mirimum hazard. W apiied on ciothing end showed 1 —
remain, Mey case wrering and reddening of skin. [e)}
496 Ogor Thrwshokt Deta not evelable (o]

&11 DUX Vetux 4,000 ppm

L
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ETHYLENE DICHLORIDE

EDC

Swost odor

Commen Syrenyms L) Coloriees
1. 2-Dxchicroethars
E&\-m
Brooe Sads n wowr. Flarmmabie, ITEasng vapor B produced
Duach euad
Giycot decheonce

6 PRt NAZARDS
Flnah Peint 90°F O.C. 88°F CC.
Fasrwrabio Lbnits In A §.2%-15.0%

|4 A

4.4 Fire Lxtinguighing Agents Not 19 be

10, NAZARD ASSESSMENT CODE
fSos Mazars Assecement Manchhosh)
AX

Avoud COMect wah Sad and vapor KSD PRODIS Swey.
*-'m ; 0 niber owerciotng 5 Special Naxrds of Comuntion
St oft s0wses and Call fre dEDErTTert. Producis Toxx arxd rrasng gases
ma-mnm R Owarogen crionds, prosgene) sre
Bisy Weed and L9 Wl SOFEY 10 “RNOCK GOWN™ VoS
lacaate and remover ma penarsied
m.wmmmmww 03  BDehsvior it Fre: Vapgor b hasvaw han o
FLAMMAB.E. ] iy Favel conmderabie detence © §
POUSONOUS GASES ARE PRODUCED IN FIRE. 0urTs Of Kyveon end Aesh teck
SONY veapor Ued Mey DCowr 47 prion Tempersturs: T74°F
memlwn-'w-n &8 Emctical K c . o
nChng goves) o I 89  Burming Rete; 1.6 mm/mn
Fire Em-«ﬁw::«uwm W Adedetk Fiwne Tomporstre:
Weie mey be nettectve on
Cool Sxposed COramens with maler Osta Not Avasabee
Coneruey)
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
VAPOR
matng 10 nowe snd Wrost 7.1 Reactvity With Water: NG Feacson
" raded. reuses. ZPNess O (IRCUR bresthung. 12 y i C No
Move 10 resh ar ERCtOn

Exposure Remove contmmned Clotwrg 8nd shows

Dengerous 10 aUetc e i agh CONGENTERONS.

13 Stairy Dwing Traneport Swoie
TA MNevtrsiring Agents for Acids and

145 Polymertzation: Not perenen
74 nBitor of Polymereseon:

1.7 Mol Ratio Mesctam %

75 Reacuvity Greup: 28

11 MAZARD CLASSIFICATIONS

Feaith Hazwo Bue) . 2
y (Rec) 3

Y (Y ehow) )

Water Mgy De dangercus if it eniers wawr Niakes.
Notty 1ocal health end wikits oficials
Pollution Notly 0persions Of nee/Dy water rishes.
L RESPONSE TO DISCHARGE 2 kL
Bee A 21 Catwgory: Fisrwradle quid
osue wameng-hagh femenabikty 23 Clasx: 3

Dwperse snd fush

3 WATER POLLUTION

L1 Aquetic TYecicsty:
150 ppm/* /pan perch/TL,/esh water
“Tene peraod not epacied

832 Watertow! Tozicity. Data nol sveimbie
43 Bologicsl Oxygen Demend (BOD)
0.002 /D, 5 deys
8.4 Feod Chain Concentratien Petantist
Nore
1 CHEMICAL DESICHATIONS 4 OBSERVASLE CMARACTERISTICS
11 cac Cees oo &1 Physical State (e shipped): Ligud
hydrocarbon 43 Csier: Coloriess
32 Formule: CICHCHIC 43 Owor: Etheres!: Chiorokorm-ihe, ether-ie
23 MO/UN Designetion: 3.2/1184
34 DOTID MNo. 1184
35 CAS Registry No.: 107082
S MEALTH MAZARDS 9 SHIPPING INFORMATION
[ 3] & Clean, body-covering CIothing end sstety Dlaases with wds &1 Orades of Purity: Commarcel
sresica. Resoraiory protecton: W ©© 50 pem. norw; 50 ppm 10 2%, 1/2 I or isas. 8 oe 02 Storage Tempersture Ambient
m“m"-mn"‘ % 83 Inert Amosphere: NoO recuarement
2 4 INNeigion Of vapors Cuses NEUBes. NUTRENIeN, SROTEREON. 4 Venting Pressse-vacasm

wammmmmwm Projonged contact with skin May Cuee &

bumn

53  Trestment of Exposure: INRALATION: ¥ vicim s overcoms. remove hvm 10 fresh air, heap him

quist and warm, and get medical 1]

g Maps. gve wraiciel

mmmmmw.mmmmmm
immaedistely with COpIOus amaunts of Boswng wetw or ot isast 15 min. SKIN. remove clothing

Threshold Linit Valus: 10 ppm

Touicity by Ingestion: Grade 2. LDse = 0.5 10 5 §/hg b0

[ %]
&5  Shert Term Inhelstion Limits 200 pprn for S min. dunng any 3-howr penod.
(%]
[ &

Y  Late Toxicity: Deta not svesebile

&8 Vaper (Gas) ¥ritart Ch Yapors cmme
nd hagh Diesast. The efiect
£8  Uguid or Sold iritant Chy Causes

Short EXPORSE. MY CBIUSS SCONKrY DAATI ON NG EXPORSL
8.9 Ovor Threahold 100 porn
£11  IDUM Yalus 1.000 ppm

ritation mch that persorewl will

9 o e akin and Wrat-degree burme on

12 PHYSICAL AND CMEMICAL PROPEATIES

TR Physicsl Stete ot 15°C e 1 st
Uiguic
Melsculsr Weight: 59.96
Beling Pott ot | savc
1823F = K15°C = 387K
124 Freezng Puint
—=323F w ~X.7C & 275K
128  Cricel Tompersture:
S50°F = 208°C = 561°K
128 Critical Pressurs:
T pea = 50 om = 5.1 MN/M?
127 OGpecinc Qrewity:
1253 8t 20°C (npach)
128 Unuic Surtace Tenalon:
322 oyres/cm = 0.0022 N/m 81 20°C
129 Liguic Water imertaciel Tension:
M)nwm-omnmnac
1210 Vapor {Ges} Specific Qravity: 1.4
1211 Ratio of Specific Hests of Vaper (Oes)
AR11 .
1212 Latent Hest of Vaportmvon:
120 8/ = 784 cal/g =
32 X108 u/mg
1213 Mest of Combustion: jest) 3400 Bu/b
1214 Hest of Decomposition: Not peninent
115 Heat of Sohstion MOl parnent
1116 Mest of Polymertzation: NOt perenent
1225 Meat of Fusion: 21.12 cal/g
1296 Limiting Vams: Oata Mot Avasable
1227 Reid Vapor Preseswrs: 2.7 pms

-

=

d

. o

& PR MAZARDS (Comtinwed) o

L1t Boichiometiz AN to Fusl Rstie: Data Not Aveletis |t
612 Pame T Outs Not

o

=t

(e,

()
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1,2-DICHLOROETHYLENE

DEL

Camsman Dyranyms Lxpad Cotortess Swent pieasers ogor
Acewyiers dcrioroe
pym-dcriOroeTYiene
S acriorostwsne Sris o water. Flammabis. rriming vepor & produced.

rare-1, 2-Schiorosoviens

Wear Wtwnﬂmhnmm
Shunt off sonrces Ca e oepertment

Swop IMKWM.-"
lsoiate remove aachearped metens)

Fire Water may be meNectve on e
Cool

& FIRE MAZARDS
Pash Petse ST°F C.C.
Pammable Unite s Al 5.7%-120%
Loy Agente: Dry
foam. Carton Gxande
Fire Extinguinhing Agends Net 1o be
Unsct Water mey be insitectve.
fpeciss Hazards of Combustion

- S 4 4

QNS and
chionce frnee ey form n fres.
Bahovier i Fire: Yagcr s hesver han air
and mey Yevel 8 conmdwabie datance ©
8 soaros Of QISON e Reeh back.
47 lgnitten Tempershure: 880°F
43 Decrical Nazare Dets ot sveladle
&9 Burning Rate: 2.6 mvn/mun.
.10 Adubatc Pame Tempersturs:

Dsta not svadable

. 10 WAZARD ASSESSMENT COOL
(Boe Mazard Assesement Heraibeok)
A-X-Y

CALL FOR MEDWCAL AID.
YAPOR
¥ hated vl caume ZDNess. NGUSSA. YOMIBNG. OF

Mmm-
N brastwig has SI00PEA. Ve WURCIN MSSOIEEON.
R oresttung @ dfhCUs. Qve Owygen.

?ngLwESlemmmm-—

Exposure or o

Ewdwm on equetc e B uNnown.
Water be dangarcam i it erviers wwter wtakes.

Mlﬂm.ﬁ“m

7.1 Reactivity With Water: NO reschon
13 wih C. No

73 Swaisty During Trareport Swabie
74 NoutraRzing Agents jur Asids and

748 Pelymertzation: WM not ocO Undes
TA Wwhibhor of Polymerizsdore None used
7.7 ol Retio Resctant ®

78 Reacivity Greup: Cota not wvailatie

1L MAZARD CLASSIFICATIONS

Lt Cage of Fedarsl Requistions:
Fammebie aud

112 NAS Hazard Auting for Bulk Weter
Transportstion: Not eted

Pollution NOUty OPeralon of neerty weser raskes
1 RESPONSE TO DISCHARCE T LtL §  WATER POLLUTION
(Bee Resporns Methods Handbeok) 2t Category: Flarmvnable fauid 6.1 Agquetic Toxichy: Deta not sveilable
insus wemeg-agh Sernatabty 22 Cimes ) 82 Wateriowt Toxichy: Deta not svaiedle
Restrict scoses 83 Bological Oxypen Demueng (BODX
Evacuste aree Oata nOt svasiabie
Shouid be removed 64 Feod Crein Concentratien Petentiak
None

Chemical and physcal Yestrant

(4 4

1 CMEMICAL DESIGRATIONS 4 OBSERVABLE CHARACTERISTICS

€O Competiiity Claas Not Ssted 41 Physical State (es shipped) Liguid
Fermuin: OCH = OHC1 42 Caler: Coloriess
MO/UN Designation: 3.2/1180 43 Oder: Ethereal, sighty scrt plessant.

DOT 1D Mo 1180
FAS Regiatry Mo.: 540-50-0

& NEALTH NAZARDS
Personsl Protective Equipment Rutber gioves. satety goggies: alr supoly mask or sell-
comained bresthing aperEAR.
Sywptoms Following EIDOss. INISE0N CALBSE PMUBSL. VOMING, Wesknant. FUrnor, SpgIeinG
cremps. central nervous depreesion. Contact with lguid causes FTston of eyes and fon
ged cONACY skin. INQEsSon canmes SNt depreamon 10 (HEp NEFCONS.
Mumm‘nou rmove rom Arther &xposre, I breathing s Ao, gve
orygen; IPvichim i not dreathing, give sricaal respiration, preferably MOUI-D-MOUlY. gve
Oxygen when L] ool s £VES: fush with waler for ot least 1§ min.
SKIN: wesh well with scap end wuter. INGESTION: give gastric levege and cathertics.
Threanhold Liwit Yalus: 200 ppm
Short Term wheistion Linits: Duts rot svelable
Texicity by Ingestion: Grace 2. oral LDse = 770 mg/ig ¥l
Late Toxicity: Produces Iver and kidney inpry in experimentsl enimel
Vapor (Gas) irient Ch Deata not
Upaid or Solld Irvitare Duwta not

. SHIPPING INFORMATION
Qragus of Purity: Commerciel
Stornge Tempershas: Ambient
Inert AWnoaphere: NO requIremert

geee

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physicel State ot 16°C o 1 st
Liguadt
122 Molsculer Weight 97.0
123  Befing Pobxt ot 1 s
o A0F = 80°C w BIK
s 115°F @ 483°C = X21°K
124 Freazng Puint
on —1146F = —41°C = 192°K
rwn —58°F w —80°C » 223°K
125 Critical Tempersture: Not perenent
128 Critiosl Pressurs: Not porwnent
127 - Specific Gravity:
127 o 25°C (icnsic))
Unuid Surtsce Tension:

24 gynee/cm = 0.02¢ N/m st 20°C
Uauid Water intertacial Tenston:

foat)

30 gynee/cm = 0.000 N/m s 20°C
2% Vepor tGas) Specific Gravity: 3.34
1111 Retio of Specific Hests of Vapor (Gas)

11480
1212 Latent Mest of Yaporstion:
130 Bu/l = T2cal/g =

E

g

2.0 X 10* J/kg
1213 Mest of Combustion. —4.547.2 BA/® =
=2,692.0 cai/g = —11267 X 10* J/kg

1234 Mest of Decompositiore NO!U parerwnt
1215 Hewl of Sontion: Not paranent

129 Nest of Polyrrertzatiors NOt pertnent
1225 Nest of Fusionr Deta not svatadie
1238 Limiing Yaius: Duta not aveldadie
1237 Reid Vapor Presawrw Deta not aveitable

dWI

& PRt MAZARDS (Continwed)

100

411 Boichiometric A %8 Fusi Ralle: Dats Aot svaisbie

612 Fams Tempershwrs: Dot not evalable

<910

]
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1,2-DICHLOROPROPANE

DPP

Sy wwend end wter spray 10 "RNOCA GOWN " vepor.
Avcat 0OMRact weth ana vapor
lsolate remove matena)

F

|
é
!

€ PRE MAZARDS
Pash Petne 70°F O.C 80°F CC.
Pamowiis Lmits I AF: 3.4%-14.5%
Fire Lxtinguishing Agents: Feam. cwvtion
donicte. &y chermecal.

T8 WAZARD ASSESSMENT CODE
(Boe Mazwrd Assesament Hondbook)
AX-Y

Exposure Fan lected weas v pley of weler

11 MAZARD CLASSIFICATIONS

11.1  Cose of Federsl Reguintions:
Flarvnatia boud
113 MAS Mazard Ratng for Buli Weter

£oEee tC

w.t‘l’ u.yh-mn-m-—m
loca! heelth end wikdite OfhCials.
Polluﬂon mmummm
1 RESPONSE TO DISCMARGE .2 WAEL L WATER POLLUTION
(Boe - L1 Cutegory: Fammatie Soud 81 Aquatic Temaity:
lssus wwming-regh Aemmabiity 22 Claex > 100 pprn/custsces/TL,/eek weter
Evecus® area 82 Waterfow! Texicity: Data non eveimble
83 Bicgicsl Oygen Demand (OO
Duts ot svesabie
84 Food Crain Cencentration Posentint
Nore
3. CMEMICAL DESIGMATIONS 4 OBSERVABLE CMARACTERISTICS
st Co Cloex: o 41 Physicel SUte (an shipped): Liguxd
ydrocarbon 42 Cator: Coloriess
32 Permin: CHsOHOCHO 43 Oder: Swest N
33 WO/UN Desigrster 3.2/127%
34 DOT ID Mo 1279
38 CAS Regiovy M. T-87-8
% MOALTH MAZARDS L SAIPPING PFORMATION
[ S Ar mgply in confined ares, Abber gioves, Chemicel goggies, 0.1 Grades of Puity: Aefined
P and ntber A 82 Storage Tempershrs: Ambient
L g L Contact with skin o syes msy ceme Frision. &3 ert Atnoephere: NO requirement
Trestment of Lxposure: INHALATION. remove 10 fresh ar. CONTACT WITH SKIN OR EYES: | 84 Vening Pressurevecasn

4

(S
&en

waah sk TOFOUCHy WIEh 3080 3t WEEr. Pl ree with wetes for 15 min. Cell 8 ector.

Tiveshold Limit Vaiue: 75 ppm

Short Torm ndaintion Lisits: Dets ot svellatie

Texiolty by ingestion: Grade 2 LDee = 0.5 10 8 9/kg (guines pigd

Late Toxiclty: Dats not svelebls

Vapor (Ges) Irritant Charscieristics: Vepors cause ¢ sight amaring of 1he eyes or reapirstory
sysiem ¥ present in high concensrations. The effect B errporary.

Ligusd or Soid ryitant Charscleriestion: Mirsnum hazard. X spiied on ciothing and sfiowed
remaein. may Ciuse smarting and recdening of e akin.

Owor Threshoid Dsta not svallable

DLM Vahux 2.000 ppm

12 PMYSICAL ARD CHEMICAL PROPERTIES

121 Phywicel Btsee ot 15°C and 1 st
Utnad

122  Molscuter Welgnt 102.9

123 Soling Point st 1 etm:
206°F = 96.4°C = 300.6°K

124 Rresaing Point
—=148F = =100C = 173K

127  Specific Qravtyy:
1.158 ot 20°C (uyn)
128 Liguid Surtace Tenslon:
29 oynes/cm = 0.029 N/m at 20°C
129 Lipad Water inertecial Tenaionc
37.0 oynes/crn = 0.0379 N/m gt 22.7°C
L0 Vapor (Ges) Specific Gravity: 3.5
1211 Rstio of Specific Nests of Vapor (Gask
1.004
1212 Latent Hest of Yaporization:
122 B/ = 6.7 cai/p =
283 X 100 Jrag
1213 Mest of Combustion: jes2) 7300 Bay/P>
w4100 cai/g = 170 X 10% J/kg
124 Nest of Decomposition: Not perenent
1218 MHest of Sohrtiore MOt perunen
1298 Mest of Polymertzstion: Not perwnent
LIS Hest of Fusiorc 13.53 cal/g
1238 Limfing Yadue: Data not svallabie
1237 Reid Yapor Preassrs 1.0 peia

dWI

oo
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ETHYLBENZENE

ETB

Swowt. gaachre-lhs
odor

Flosw on wwer. Flarvmatie. riating wapor 8 Produced

g and remove
MOty CH! hedlth and DORULON CONYOl AQENCINE.
FLAMMABLE.
Flashbeck along vepor e Mey ocousr
Vapor Mmey expiooe # greiad N AN SNCIoeed aree
Wear gOQOies St 9 . BN nbber
hoves!

Fire

¢
Exvngumd wan Chermrecal TOBM, Of CAYDON thismoe
Waler may be neftectve on hre
Cool %0080C COMEMMErs wan wiler

(-

[ 4
“
(Y]

S PR MAZARDS
Pash Pairt: 50°F OC.. S0°F CC.
Parvnsble Limits I A 1.0%8.7%
Py Extinguishing Agentss Foern tmost
wifectve). mater fOg. Carbon thomde o
@y chemicel
Pire Extinguishing Aganis Mat 19 be
Uses Mot persnent
Specinl Hazerds ot Combuption

1. MAZARD ASSISSMENT COOE
oo Muzerd Assseasmont Handbeok)

ATV

L1 Cote of Fosersl Roguintiens:
o

11 RAZARD CLASSIFICATIONS

Products Mg vepors ere ger

‘when hasted.

T2 NAS Mazard Rsting far Bulk Weter

Beharvior 1 Fire. Vagor i hesvisr han ar
and Moy Yovei corederstie Getence ©
T sowrce Of reson and fiash back.

ipruiton Tempersture: B80°F

Elactrical Mazare: Nov persnent

Burring Rate: $.8 mm/mn

610 Adwiatic Rame Tempersters:

Dwta Not Avasatie

Aonerned)

Exposure

Fivsh sfieciec weth pianty O waler
I i EYES. hoi oyehts open 8nd Mush with plenty Of water.
# SWALLOWED anc weom 8 CONSCIOUS. Nave wmcimn dnnk wster

or freih
DO NOT INDUCE VOMITING.

Water
Pollution

mmmmmwumvmmmm
uqumnmmm

Notty local hesith s widirle OGS,
Notty operators Of NeerDy wamnr Fiakes

kAl

72 A

»
T4

14 ]
78

nr

b2 ]

7. CMEMICAL REACTIVITY
Reaciivity WHh Wuwer: No feacson
wen

abiy During Tranepert: Sable
Mavtrsitzing Agents for Actin end
Caustion: NOt pertnert
Polymerizstien: Not perinent
hibitor of Pelymertsstiors

Moler Retic Reactant o
Products Date Not Avedable
Resctvity Orewp: 32

5. RESPONSE TO DISCMARGE
Boe Mo

Mecharscel conusrynent

Should be remaoved

Crwemecal ard phymcal vestrnent

2 v

Category: Flammabie Mquid

Cioe: 3

1 CNEMICAL DESIGNATIONS

te

MIO/UN Deslgneter: 3.3/1175
24 DOT IO Me. 1175
A8 CAS Registry Mo 100414

4 OBSERVABLE CNARACTERISTICS

. 31 CQ Competidiity Class: Aromenc 4.1 Physical State (sa shipped) Ligud
fyarocarton 42 Cetor: Cokrises
Formute: CoMsCrieCHa 43 Oser: Aromatc

[ 8]

144

S MEALTH MAZARDS

£e

¥ g

Porscnal Protective Equipmant Sell-contared bresthing eppershas. enfety goggies.
Expoewre: M”mdm.mmb

Moderste FTs20n Of #ye Wb COMeal ANy possibie. Titaies ki Snd Mey Cluss bhsters.

4

Trastment of Exposure: INHALATION: # B oflects 0OOS. TemOve vicim 10 fesh ow, heep him

wa™ and qust. 870 get medicsl help promply. ¥ brething slops. pve eraficiel reapiration.
MNGESTION: INGuce vomitng only Upon PhyRGan's apETovel, meteral In NG Mey cause
cherce) preumoniis. SXIN AND EYES: prompy Sush with plenty of weler (15 min. %r syes)
and gt medcal aftenbor, remove and wash contamingled clothing belore mame.

Thrashold LimR Yalus: 100 ppm

[ Y]
68 Shert Term inhaletion Limite: 200 pprm for 30 min.
68 Touioty by ingeetionx Grade 2 LDse = 0.3 0 § 9/2g P00}

&7 Lste Tesicity: Osts not avelebie

A3  Veper (Qas) Fritant Charstteristic VEpOrs Cuet Moderate STRson such et personnet wll
ng Ngh concanirshons pieassnt. The effect & temporery.
68 Unuid ar Soid ritant Characterietion: Causes mering of tha skin ard frst-degree burma on
hort expoRUre. Mey COUNS SECONITY DTS On KNP ERpOBUNS.

590 Oder Thrashels: 140 pom
£11 DULN Yaiux 2.000 ppm

gee

112  Solsculsr Weight: 108.17
123  Soling Point st 1 s
IMNXF = 1382°C = 004K
124  Freezing Puint
—139F = —85°C = 179K
8 WATER POLLUTION 18  Crwom T
Agquatic Texicity: $51.0°F o 3439C = $17.1°K
20 PEM/ 86 MY /Duegit/TL, /resh weter 128 Criical Presewrs:
Watertow! Toxicity: Data not aveilsbie 523 pemt « 358 a¥n = 341 MN/m®
Bioiogical Oxygen Demand (BOO) 117 Speoific Grawey:
20% (thecr ). § deys 0.867 &1 20°C faquach)
Food Chain Concentration Petentiat 118  LUquit Surtece Yonaien:
Nore '29.2 oynea/cm = 0.0282 N/m ot 20°C
128 Liguid Water Wiertacial Tensten:
B4 omeon = 00354 N/m ot
* 2C
1210 Vaper (Gas) Spectfic Qrovity:
Not perunent
1211 Metio of Spectfic Mests of Vaper (Oee)
1.071
1211 Latert Mest of Yapertzstion
144 PW/D = 00.1 CO/g =
235 X 100 Jing
L SHIPPING IRFORMATION 13 Mest of Combustion: —17.780 BB
- 8877 i/ = —4135 X 108 I1ng
Gracdus o Purlly: Resserch grade: 1214 Mewt of Decomposttion: Not persnent
0.90%. pure grade: $9.5%; mchvicel 1215 Maet of Solstion: Not persnernt
race: 00.0% 129 Mamt of Polymenzation: Not pertnent
Sorage Tompersture: Ambient 1225 Meet of Pusion: Dats Not Avelsbie
et Atmosphers: No requrement 1238 Limiting Velue: Dets Not Avasiatie
Venting: Open (fleme srester) or 1227 Meid Yapor Preseurs: 0.4 pais
PreseSvacATN

12 PHYSICAL AND CHEMICAL PROPEATIES

;8]

Phyeical Swte &t 15°C aret 1 s
Uenict

dWI

& PIRL NAZARDS (Comtiowed)
411 Steichiometric Ar 1o Fusl Ratic: Duta Not Avelable
412 Pame Temper Dsta Not

100

¥910
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TETRACHLOROETHANE

Commmen Synerrme Lapnd Sweet odor

1.1, 2, 2. Tewachioethene yotow
Acstysene Wwwachionde

AVOID CONTACT WITH LIOUID AND VAPOR. KEEP PEOPLE AWAY.
- Wear nibber (NCAKING QRoves).

Mot Rarmadie '
Powonous gases may be produced whan hessed.

Fire

1 4 44

s
7
s
L Y]

igrivon Tempersaure: Not perwnent
Dectrios) Hazart: Not partrent
Surning Aste: Not parsnent

430 Adetetic Prre Tomperature:

[ S1)

Dets not gveiabie
Stoctiemetric Ar % Fusi Ratiac
Data not svedubie

612 Pame Tempersturs: Dats NOt svesabie

CALL FOR MEDICAL AID

Exposure

Water Mqh-hrv-vullmmmc;

(A
b2 4

73
T4

1. CHMEMICAL REACTIVITY
Reactivity Wih Water: NO fascson
Re y wth C. Mey

112 NAS Mazerd Rating for Bulk Weter

113 WFPA Mazard Claseffication:

11, WAZARD CLASSINCATIONS
111 Code of Faderai Regadstiens:

ORM-A
Trenaportstion: Not heved

Mot Sesed

Pollution | (o i ety wa raanee
1. RESPONSE TO DISCHARGE 1 ABLL
(Bee 21 Cutegory: None
Ineue warming-pomon, air 22 Clssx: Not parsnent
contammnent
Resrt sccees

21 ca Clasx o 41 Physicel Stete (as shipped) Liquid
hydrocarbon 42 Cater: Coloness

32 Fermulx QCHOHON yuliowish green

33 MO/UN Designetion: Not hsted 43 Odor: Chicrolorm-lhe, pleasent. The oardon

a4 DOT IO Mo 1702 weachionds; mild. sweetsh, wirnder 10

15 CAS Registry Ne. 1299-80-7 seversl ofhwr chionnawed hydrocarbona.

ot S NEALTH MAZARDS
L1 Pu Chemical sstety gogoies: plastc face shisid: air- or cmypen-
wmmmmmw—mmmm

&2 y Exp ndss AErcost end Bver OB ey Sie0
n-mmm and o by
Inheleton can be 1AM, INQESION CEUBSS YOMMINg, dirThed, sSovers MuCossl FRry, Iver necrosis,
Cyencem. unconeciousnest. loms of refiexss. and dasth. Cortact with yes causss iTmeon end
wwuwmnnummmmm

63 Trestment of Exposurs: INHALATION: remove victm rom exposwre. begin ar¥ficial reapirstion I

tresthing hes cessed. INGESTION: induce vomitng. call @ physicien. EYES: imigete with water
for 15 min. SKIN: remove dothing. waah skin Thoroughly with warm selsr 810 808P,
&4 Threshold Lt Vulve: 1 ppm
65  Bhert Term inhaletion Limi: 10 ppm, 30 min.
&8 TYexicity by Ingestior: Grade 2, orsl LDse = 200 mg/%g Fut)
87 it Y: Liver poiscning. rervaas
&5 Vapor (Qes) Sritart tetck Vapor ls
Uy 10lerste Mocerste Of NG Yapo! CONDIMIENONS.
80 Liguid or Solii¢ rritam Cherscteristion Minimum hazard. ¥ apiled on Giothing and sliowsd
remein, ey cause smaning and reddening of the skin.
699 Ower Threshoit 0.5 ppm
17 IDLN Valus: 150 ppn

matng such that persorviel wil not

1.5 Polymertzstions Not persnent
78 inhBitor of Polymertation
Not persnent
7.7 Mol Ratio Mesctant '
Progcty ODxt not eveletie
73 Resctvity Groug: 36
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physicsl State ot 15°C and | st
Uuad
122 Moiscular Weight 15785
123  Delling Poit ot | sam:
25TF a 146.3°C = 4105°K
124  Freesing Pt
8 5F o ~—430C « 229.4°X
L WATER POLLUTION 128 Criticat Tempersturs: Dsta not svailable
0% Amustic Texioity: Dsta not sveledie 126 Criticsl Preasurs Deta not sveiigbie
A2 Watertow! ToxioRy: Dem not svelabie 117  Specific Qrewry:
L3 Boiogical Oxygen Demeng (BODX 1505 ot 20°C (huad)
Outs not svesatie 128  Ligpsd Surtsce Tensiorc
L4 Fesd Chain Concantrution Petertint 37.85 oynes/om = 0.03725 N/m ot
Dot not evastabie oC
120 Lini¢ Water intertaciel Tenaion:
Oute not avaleble
129 Yapor Qes) Bpecific Grawiey: 579
1217 Astio of Specific Hests of Vapor (O
1.080 ot 25°C
1211 Latent Mest of Veportastion:
B2 0u/b = 651 calig =
230 X 10° Jing
1213 Mest of Comumtiorr Not parsnent
1234 Mest of Decomponition: Not perrent
1298 Heet of Solvtior: Not pertnent
o SHIPPING INFORMATION 129 Hest of Polymertzatione Nol parerent
1228 Mewt of Fusion: Dats not svaliebie
%1 Grades of Purity: Technical. 0% 1238 Limiting Vaiue: Deta not svadadie
42 Sorage Tempersars: Armteent 1027 Reid Yaper Pressure: 0.5 pus
L3 3wt Amosphere No reguirement
4 Venting Open
=~
=2
d
noTES o
o
—
o
=
[e)]
(9]
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. TRICHLOROETHANE

TCE

& P NAZARDS
Pash Peint Dats not svalutie
Paswnable Limits it Al: T9%-18%

Pre Whsteing Agunis: Ory
foam, o carbon dowide

M. MAZARD ASSESSMENT CODE
(300 Hazurd Assesement Mendhoot)
A-X-Y

VAFOR

rravg © rose and Prost.

¥ inhated, Cme Grnness or GO hreathing.
hhiﬁ--

¥ bres®wng hes Pve wvhcm reaperaNOn.

Tt

12

13

T4

12
74

rr

18

1. RAZARD CLASSIFICATIONS
1LY Cote of Federst Reguistiens
[ 79

112 NAS Mazerd Meting Sor Bul Water

Water May DO GENgRrous if R ormers weley nMakes.
Poliution Moy 5cal heaXth and wikite offciels.
Nobly CPEFEKNS Of Aty WaleS FREASS
L RESPONSE TO DISCMARGE 1 s &  WATER POLLUTION
[ L1 Cutegery: Nore &1 Ammtic TemtcRy:
Shourt be removed 32 Chax Nou persnent 75150 ponv*/pinfat/TL, /sl waser
Chermicel arg phywicel Fesement “Tyne panod not specied.
A3 Watsriow! Testeity: Dats not svallable
83 Gwoiepicsl Oxygen Demend BO0X

3444

& OBSERVABLE CHARACTERISTICS
Prysiosl Suste (ae shippedy Linid

|
c;:
!

&:mm

Osm not svelable
Posd Chain Concentratien Potentiat

€ E&ELC

irm
A

. WEALTH NAZARDS

[ Protective Lip Orpenic vapor-ecic gee conister. sefi-comarad ireathing
SPOUTLS 1O SMETQENCEE. NECHNINS Or PUyvINY-aicohol-type Qoves. chermicel salety gOOgSS
SN0 face shwskt necprene sfety Shom (Or lesthar satety Bhoss P necprens lootweark.
muMmuuwhmm

PMALATION: symptoms rangs rom koes of squllrium end
mhb-d Ngh can be leesl e 10 abvpie
saphyuetion combined W ioss of conecusness. INGESTION: produces effecs simier 1
Pihaistion erd may ceuse SOMS fesing of revese. EYES: sighiy Frieting and lactvymaiory.
SIIN: Safating SCSOn My ClLse Jermatie.

muwMMWbdmmwnmmn
eponses. Do NOT a o Y
mmmmnm&lm w-ﬁw-ﬂu
axsminisser owygen. INGESTIOR: heve Wctim drink e and inducs voing. EYES: fush
with 208D NG Warm wEle.

Threshold Limk Velue: 350 ppm

Shert Torm nhatetion LimA: 1.000 pgwn for 80 min. N man

Tesicity by Ingestiore Grace 1: LDse = § 10 1§ p/Ng Fut. MOuse, bR, guinas pig)

Lot Teatelty: Dets not Svababie

Yapor (Gas) Mritant Charscieriation: Vapors couss § SigRt amartng of T syas Or reapiratry
syown § presant In high The effect s Y.

w-wmmwm-wnmnmn
faain, mey Couse aMArING and reddening of $ve skin.

Oder Threahatet 100 pore

LM Vohax 1,000 ppa

[ 8}

12 PHYSICAL ARD CHEMICAL PROPERTIES

Phrysical Siete ot 15°C and 1 s
Linad
Soleader Weight 133 41
Soling Point ot t s
15°F = 24°C = MTK
Preazing Point
<=30F o <—WC = <D4K
Critioat Tempersturs: NOt parsnent
Cribcal Presaurs: Not pertnent
Specific Qruvity:
131 & 20°C (vt}
Limac Surface Tensten:
25.4 oynes/am = 0.0254 N/m 8t 20°C
Usuid Woter intartacis) Tenator: (eet}
45 gynee/om = 0.045 N/m a1 20C
110 Vaper (Gas) Specific Qravey: 4.6
1211 Astie of Specific Neats of Yapor (Gan)
1.104
1212 Latent Hest of Yapertzstion:
100 BA/D = 58 cal/g =
2.4 X 10° J/ng
1213 Mest of Conbustion: (est) 4700 PA/D
= 2000 cal/g = 110 X 10* J/hg
1214 Moot of Decomposition: Not persnent
TLIS Memt of Sobstior: Not perinent
T2  Mest of Polymertzatierc NoOt pertnant
1228 Mest of Fusiore Duts not sveiabie
TN Liiting Vaiue: Dats not svaliabie
12Y7 Reid Yepor Pressurs: 4.0 pois

L4

EEE & EE

g

aul

—y
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TRICHLOROETHYLENE

JCL

Comwnan Synanyme Watery depact Cotortess Swest ador & PRE MAZARDS
Trchiorosthylens .
bt ' &1 Pish Potnt $0°F C.C. practically
Crioryten
Sinks In watur. bTRating YEEXY 5 rOhIOBd 62 Parunable Liwite i A §.0%-10.5%
Tricrdorarc Trtene ot pod
L4 Pre Extinguishing Agants Kot % be
Usee Not persnent
Gecherge i Kesp pecple
mwmuwm - &5  Sposisl Hazards of Comimmiten

POISONOUS GASES ARE PRODUCED IN FIRE. 48  Suming Rste: Not pertnent
Wee w-—- 4% Adabeuc Fame Tempersturs:
with dry cherecal. carbon douds, or Kem Deta not svelletis
.91 Meichissmetric Alr 1o Fuel Retio:

1. NAZARD ASSESSMENT COOE
(Bee Muzard Assseament Handhosk)
A-X-Y

CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
VAPOR b 7.1 mescevry wan Weter. ho reacson
Irimtng 10 nose and Fvost e
¥ rhaled, COuBe NIes. YOG, GMOM tresthing. 73 y with Mo
or loss of CONBOOUBNENA. raschon
Move 10 Fesh ar 73 Sumbilty Ouring Trarapart Stabe
M breattyng has stopped, gve sriicial reapiretion. 7.4 Neurakzing Agents fer Ackis and
i Dreafhng & GMGA. gve ORygen. ot
LIOUID
rstng 10 8kin and eyes. 78 Polymerizstierc Not perwnent
EXPOOU" ! swaitowed, wil Cause NeUSSR. voriing, Bt bresthing, 78 WhRor of Polymertzation:
o tome Of NoOt persnert
Remove coMamingted CIOthng end Shoes.
Flush sttecied areas with pienty of water. 7.7 Moler Retic (Reactart 1o
N EYES. hoid eyshds open eno fash with plenty of water Prosucty Det not aveiladle

8 CONSCIOUS. hove wicwn ornnk water 74 Reactvity Qreumg 3

w.t'l’ Mey be dangerous ¥ & enters water intakes.

1L MAZARD CLASSIFICATIONS
111 Cose of Fogornl Raguistions:
ORM-A

112 NAS Muxard Asting for Bulk Weter

Fre....

Pollution Notly sl heath and wikiite ofcels
NOWly Operstons Of Nearty weter nthkes
1. RESPONSE TO DISCHARGE 2 uan & WATER POLLUTION
Soe A » ) 2% Categery: Nons A1 Ametc Tewety:
Should be removed 22 Clasa Not perwrent 080 mg/V/ 40 tu/daphnin/Wil/resh
Cherncal and physical westnent weter

A2 Watertow! Texiclty: Deta not sveilabls

03 Bioiogicel Ozygen Demand (BOOY
Duta not evellable

44 Fosd Chain Concentration Petentink

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physicel Suate ot 15°C and 1 s
Lscrad
Moleauter Weight: 131.30
Selang Point at 1 strc
100°F = 57°C = 380K
104 Freazing Point
—105F = —88.4°C = 186.5°K

Eg

29.3 oyres/cm = 0.0203 N/m @ 20°C
129 Liguid Water irtertacisl Tenslon
M5 gyreo/om = 00345 Nm 0 24°C

Nong L0 Vepor (Gas) Specific Qravity: 4.5
3. CHEMICAL DESIGNATIONS & OBSEIVI ULE CHARACTERISTICS 1211 Ratio-of Specific Hests of Yaper (Gask
1 ¢80 Close: o 4.1 Phvysiosl Stete (se shipped): Licuid 1118
yarocerbon 42 Cater: Coloriess 1112 Latent Mest of Vaporisstor:
42 Permute: CriCle CCls 43 Over: Chiorolom-ihe:. stharest 100 B/ = 572 cal/g =
&3 WMMO/UN Designation: $.0/1710 2.4 X 10 y/kg
34 DOT 10 Ma: 1710 12.13  Hest of Combustion: Not peninent
&5 CAS Regisrry Na. 79014 1214  Nest of Decomposition: NOt persnent
115 Fast of Sohiorn: NOL pervrent
1218 ftest of Polymertzation: Not persnent
© T & WEALTN NAZARDS L SHIPPING IRFORMATION Jiges oy Famior: e ot vt
at Mnmtwmmdpmmm L1 Qreses of Purity: Technical. oy cheaning: 1217 Aeid Vapor P 25 poie
vecprens Or viny! gloves. chemicsl sefety JoOgies: 1ace-shieit: degreasing. extraction
mmmmuawh”m 03 Sernge Tempersture: Amdiont
& oy NHALATION: sympeoms range from irtiation of Tw Aoee and 5.3 nert Abmonphere: No recqusement
mnmmmmuw bhsred vision, and fnelly deturbance of centrs! 04 Venting: Preasure-vacam
mmmhu&:ﬂnhu:mna—mm
INGESTION: gm0 S g acion Can Gmume cermatits. EYES:
mmmuw —
[$ ] otk Do NOT . or ot medical or o =2
canes of overeposure. IMHALATION: remove vicim 1 esh air, ¥ necessery, soply eriical o]
respraion end/or sminister Cuygen. INGESTION: have victm drink water and induoe vomiing,
repest Tvee Smex: then v 1 tableapoon speom selts in watwr. EYES: fush thoroughly with
84 Threshold Limit Yalue: 50 ppm o
&5  Shent Term Inhaistion Limite: 200 ppm for 30 min.
&8  Texichy by ingestion: Grads 3: LDse = 50 1 500 mg/Ng | aad
L7  Lew TexioRy: Data not evaleble NOTES
£8 Vaper {Gea) ¥ritant Charpcterisiics Vapors cause & sight emartng of the eyes or reapirstory
oysiem £ present in high The eflect & o
[ V) M.wmmmmnwnmwmn =
remain. mey cBuse smaring and reddening of the ekin. N
£ Oder Threshei B0 ppm -3

&11 “IDLN Velus: 1.000 ppm
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TOLUENE

TOL

Waesery icpad

Flosts on water. Flammable, Irgatng vepor i protuced.

Pragaant oo

|

a7
[ )
(8]

€ FRE NAZARDS

Pash Pobst 40°F C.C.. 85°F O.C.
Pasronabie Linits 0 A 1.27%-T%

Pus Extinguishing Agentx Carban diomide

o dry cnerecel for eval ires, orchnery
foam ior large fres.
MMMM..‘
Usett Woser moy be neecive
Spocisl Huzards of Combuntion
Produsss: Not paraners

Sehavior v Fire: Yepor 8 hasvear than o
and ey Sevel & coneiierabie detance I

& s0urce Of VO and fesh back.
gnitten Tempersthaw 07 F
Elactrical Hazard: Qg . Grovp D
Burning Ratw: S 7 rrm/mn

4.9 Adsbetic Flame Tempersture:

Duta not svesabis

M. WAZARD ASSTSSMENT COOE
{So0 Mozary Assssarment Hardbesk)

AT

Exposure

Flush atiecied
W N EYES. hoit syelcs Dpen
FMALLOWEDmm-

or k.
DO NOT INDUCE VOMITING.

' yes.
# PwalOwed, wil COUBe NAUMRS. YOMItING Or loas Of CONMCIoURNESs. 18

yaron 3 IRA]

wristng 1© nose ano PoeL )

N iInhaieg, couss neumes. vormiang, heedachs, dizriness. 72
[ -V G Or loas O,

13
T4

78

12

gawum&nwm
ey b6 Oengurous I & ermers WM imehes.

Water

Pollution Notty iocsl heefth erd wildite officaie

Notly Operators Of neerby wetlr Fiashes.

k2

7. CHMEMICAL REACTIVITY

mm.—'ww
y witn C. o

Sabity During Tranapert: Sunie
Neutralizing Agents for Ackds and
Causticc Not peranert
Potymertzotion: Not persnent
inibitor of Polymertzation:

ol Aot Mescant o
Preducty Dets not svaitable
Resctivity Greug: 32

11 MAZARD CLASSIFICATIONS

Tranepertstion:

L RESPONSE TO DISCHARGE  LAetL
Bee s 21 Cetegory: Flarmmabie Iuid <)
lssus werming-high farmmabilny 22 Caes )
Evacusts sree
[t
[ $)
s

1 CMEMICAL DESIGNATIONS

41 CGQ Compathiiity Clhass: Aromec 4.1 Physical Siate (a8 shipped) Liguid
Hydrocarton 42 Caler: Coloriess

22 Permulx CoHiCMy 43 Odor: Pungent. sromatic, bercune-lks;

© 33 MO/UN Designation: 3.2/1204 dwtnct. plessend

34 DOT 1D No: 1204

35 CAS Registry No.: 108-88-)

& WATER POLLUTION

Aquatic Testolty:
1180 mg/U/B6 hr/sunfeh/TL, /resh
waer
Watertow! Texicity: Data Aot svatable
Siological Oxygen Demand (BODY
0%, § cays. 0% (hecr). § dava
Food Chain Concentrston Petentiak
Nore

gocee

.o L WEALTR MAZARDS

sovl Pr | £ Ar-apphed mask: goggies O face shwid plastc gloves. X

34

e 4 F Yapors imitate Syes and UDPE’ MEEpIFEKYyY TICT CBUSe AZZNGNS.
Sap y arvest Liquid FrRates eyes and causes dryng of shin N
EpTaed, couses COUGhIng. DagDNG. diavees, BN TGSy developing pumonery soema. §

Ingested causes voMAING. rping. darrhea. CeOressed respirstion.

{

weter for 5t lemat 15 Min. SION: wpe Off, wash With s0ap end water.
Threehoid Limit Value: 100 ppm
Short Term inhatetion Limits: 800 pom for 30 min.
Texicity by ingestion: Grada 2, LDse = 0.8 10 § g2
Late Texicity: Kidney and bver demege May follow ngestion.

system ¥ present in Ngh The oftect & Wemporery.

mmmmmmdhﬂt
890 Oder Thrasheit 0.17 ppm
417 IDLN Vahug 2.000 ppm

Trestment of Exposure: INHALATION: rermove 10 Sresh oir, give ertificial respirstion and crygen ¥
nesged; call a docior. INGESTION: do NOT induce vorvang: e & docke. EYES: flush with

V.-ﬂ-)mme”lMMdumcw

Liquid or Sold FrRtent Characteristics Minimum hazard. N apiied on clothing and sliowsd

L SHIPPING INFORMATION

Oredes of Purity: Research. resgent.
nvsionod 908 4+ % Inchuerwl
comars $4 4+ %, i 5% xylene and
onalt amounta of berzens and
nonaromet. hydrocartons 307120:
loes pure wn induswial.

-8}
nm
"
ms
n»
nn

PHYSICAL AND CHEMICAL PROPERTIES

Physical State ot 15°C snd 1 s
iy

Wolvouler Welght: §2.14

Soling Point ot 1 stwx -
DIF = 110.6°C » ALK

€05.4°F = 318.6°C = 8818
Criticsl Pressurs:
5061 pwa = 40.55 g = £.108
N/ me
Specific Grevery:
0.087 st 20°C (aguict)
Lgid Surtece Tenslon:
20.0 dynes/cm = 0.0290 N/m ot 20°C
Lipiict Water imartaciel Tenaslon:
26.1 gynes/cm = 0.0081 N/m ot 25°C
Vapor (Gas) Specific Qravity:
Not perarent
Astic of Specific MHests of Vaper {Qes)
1009
Latent Mest Of Vaporiastion:
155 B/l « 86.1 cal/g =
261 X 10° Vg
Host of Combumtion —17.430 Su/b
- —8000 cai/g = —406.5 X 10° J/kg
Ment of Decomposition: NOt partnent
Mest of Solutior: Not pertnent
Hest of Polymaertxatiors Not perinent
Most of Fusierc 17.17 cal/g
Lisniing Value: Data not iveitsbie
Reid Yapor Preasure: 1.1 pais.

82 Slorage Tempersture: Ambiert
03 nert Amoaphere: No recuiremem
84 Venting Open (Ramse arester) or
PrRARIY-VRCWM —
=
d
o
€ FIRE NAZARDS (Continued) o
811 Stoichiometric Al o Pus! Retie: Duts ot svellatie o
612 Pame Tempersture: Daty rt svalable
o
Yt
[e)]
[eo]
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p-XYLENE

XLP

. Xipot

Coamman Dyneryms

Swest 0O

e ceocer

€& PWE MAZARDS
Pash Paint §1°F CC.
Flammebie Lindts v A: 1.1%-8.6%

Suhavior In Pirs: Vagcr 5 hawvier Tan or
and may Fevel Considerabie datance 1 &
SOwes Of rINOn ant Baeh back.

ipniten Tamparsture: $70°F

11 BAZARD CLASSIFICATIONS

1.1 Cous of Fodurni Reguivtiona:
Rermmabie k)
113 MAS Maxary Rsting fer Bulk Wyter

D g vage Yot mary c0cas. &8 Dectrical Huzard: Ciass | Group D
Vapor mey o ried in an enciosed wes. 69 Buming Rete: 3.8 mm/mn
?.r ol 090 AGebetic Pame Tomperatere:
{ FINGIN wnth . Oy Chemical. o carbon deomde Duta not evadatée
nwhectve on W
Fire oA oL N 011 S A 2o Fot Pt
Dats ot svadabie
j 412 Pame Ternpersture: Out not sveilable
. CALL FOR MEDICAL A0 1. CHEMICAL REACTIVITY
VAPOR
© noes and Svost 74 :-uwmwwmw
# shomd. wil Came OZDNess. BIGCAR breatfeng. o 12 y weth No
o of CoNaoMRae. reaceon
‘ Move 10 Peen ar. 73 Sabiaty During Tranepert: Sutie
] has spped. vl reegTaNOn.
! Hftoih i v gl poledoy T4 Neutrakzing Agerts fer Asids wne
{ LIOUO Caustics: Not perrers
mu‘mmq— 15 Polymertzstion: NOt perwnent
Exposure ¥ paaiOwed. wil CAUSS NELSSS. VOMANg. 108s Of CONSCIOUBNESS. 75 bnor of Petymeruatien:
comamrated tiotherg and shoss Not perreny
Flush s#scied arees with plenty of water 7.7 Mol Reto (Reactant
¥ N EVES. noiG eysads open and fush with pienty of weber »
. rwmmoum.mmmmw Progucty Dsta not sveieble
o e
DO NOT INOUCE YOMITING. 73 Rescuvey Qrewy: 32
\‘ HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
H Foung © shoreine. .
Water May b dergarcus § R enters weter Inahse.
' Poliut Nowty iocal hesith and widiwe Ofcuis
i Notly cDerators of Asa‘by waler A es
‘ Ll B s BB
1 RESPONSE TO DISCHARGE 1w § WATER POLLUTION
. [ ] 29 Cutegery: Flarmmabie iquid &1 Aquatic Tesicity:
eve warrwng-high Rarrrnability 22 Caex) 22 ppm/ 98 Iv/Dhegi/T\, /tresh water
Evacaste ren &2 Weteriow! Texstity: Dsta not sveliabie
Should be rernoved 63 Wological Oxygen Demane (BOD)X:
Chemicel and phymcal Fressment o/ n S deys
84 Feod Chain Conceniration Petentist

{

DOT ID e 1307

3 CMEMICAL DESIGNATIONS
l 41 CO Competitty Clane Aromatic

32 Formuix p-LeMolCrish

43 @S0/UN Desigrstion: 32/1307
p Y )

s

CAS Rugiowy Ne. 10842

& OBSERVABLE CHARACTERISTICS
Phvysiont Suste (as shipped) Lignsd
Cator: Coloreas

4 34

Ouer: Lo berzens; Characheritlic aromatic

S NEALTK MAZARDS

d carisws Or aF-aPDARd maak; QOGS OF ROR SPasky;

4

ng L Vapors cause headache erxi Gizziness. Lipid Iritates oyes and

ﬁ\l”mwa—mmnmmmm

| cdema. I NQEsted, COLESS NS, YOI, CreTPe. heactechs, and coma. Can be tamel.
Kidnoy snd betd darmags Can ooour.

&3 Trestrwent of Exposurs INHALATION: remove io fresh air, adminiswr erSiicial respirgtion and

- cxygen i requirect call & doctor, INGESTION: do NOT induoe vomitng. call & doctor. EYES:
fush with weter kr st east 15 min. SKIN. wips off, weslt with s0ap and weler.

64 Threshold Lt Vahax 100 ppm

&5  Bhert Term inhedetion (Imitx 300 ppwe & 30 min.

L8 Texioiy by ingestier: Grade 3 LDss = §0 1 $00 mp/hg

67 Late Texiclty: Kidney and bver darmage.

(V] Mm)mmvm”ommuumcw
sysiem ¥ present in high concerwasors. The effect is temporery.

&5 Liguid or Soiid kriart Curectristics: Mindmum hazerd. ¥ spiled on clothing and sliowed 1

remen, may couse smarting snd redening of the shin.

tee

12 PHYSICAL AND CHEMICAL PROPERTIES

1 Physicel Stete 8t 15°C and 1 st
Licnad
Melaculer Weight: 106.16
Belling Point # 1 atm:
208°F » 120.3C = 411.5X

B

$P4F = 0T = $162°K
Crivenl Prossrs:
800.4 stm « 34.05 peia = 3510
MN/me
Bpecific Qravity:
0.08 &t 20°C (aquicf)
Uguid Surtece Tension:
3.3 oynes/om = 00283 N/m ot 20°C
Uspsd Woter itertacial Tenalon
37.8 oyres/om = 00378 N @t X°C
L8 Vapor {Oas) fpecific Qravity:
Not persnent
1211 Aatio of Specific Nests of Vaper (Gas)y
197
1212 Latent Nest of Vaporuatien:
150 BL/D = 81 cal/g =
24X 10% Jing
1213 Mest of Combuntion: —17.558 P/D =
—8754.7 callg = —A00.43 X 10° I/ng
1234 Mot of Decemponfiien: Not pertnent
1L Mast of Solutior: NGt parinent
1296 Mot of Patymermstiars Not partnent
1228 Mest of Fusion: 37.53 cal/g
1238 Liwiting Vatue: Date not svaladie
T2X7 Reid Yaper Presawrs: 034 pais

EEE EE
{
i

g

dW1

100

6910
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o-XYLENE

XLO

Carmon Bynenyms Wetery bt Colortess Swent oxior
1. 2DareBwheroere
Xyl
Fosts on wess. Flarmmabis. rstng vapor s groduced.

$10p hacherge # posalie. Kesp DeODe swuy.

Calt fre deperyrent

Avced COMMac with orwd vapor .

lpciete and

MNobty cal heslth &nd DORJCN CONIFD! AN

FLAMMABLE
Fasrback along vapor el mey
vwmmlwnnmu‘

Envm 3
Flf’ wmummmm.

& PIRC MAZARDS

691  Pash Peint &F CC; 75°F OC.
62  Pawesiie Linits iy A 1.1%-7.0%

68 Betwvier I P Vapcr B aovier Pan o
and mey Yavel comnaderadis Atence &

@uros of igreson end flash back.
67 Ignition Tempershere: 089°F
68 Dwctios) Mazard Clase L Growg D
48  Burving Aot 58 mvm/min.
6% Adabatic Fame Tempersthurs:

611 Sesictesmetric Al %0 Fusl Retio:

612 Fame Temperstwe: Data not svainbie

H. MAZARD ASSESSMENT COOE
B0 Muzard Asessament Mendook)
ATV

Exposure | ¥ ewstowea.

VAPOR
YREONG K nose and Yrost
N inhaleq hesgachs, SMcRt bresthing. Or loes

Water
Poliution

mnmnhmw
Foung ©
May be cangeras ¥ I eriers weter Iken.

Notty Ince! heeth end wikiile officagie.
Notty Gperstons of nearby wier FEakes

7. CHEMICAL REACTIVITY
7.1 Mescivity With Water: No reacton

R Z ] with C. Mo

reecaon
73 Babiiry Dasing Tronaport Swmbie
7.4 Neutrsitzing Agents for Acids snd

Cansstiox: Not partrert
74 Polymertzatierc Not perinent
78 InhBRer of Polymeration:

NOt parwnert

© 1.7 Mok Retio (Resctant

Producty Dete not svatudie
73 Puscevity Grewy: 32

11 NAZARD CLASSIFICATIONS
111 Code of Fedursl Regingons:
Rarmatis ks
112 NAS Muzard Roting fer Bulli Weter

1 RESPORSE TO DISCMARGE 2 uan

e A 21 Csategory: Flammebie iud
Iseue waming-hoh fammabiity 22 Ciex 3
Evacuste sres
Should be removed
Chesrucel and physical resment

3 CHEMICAL DESIGNATIONS

4 OBSERVABLE CHARACTERISTICS

©0 Compstibiiity Clas Arometc 41 Pwysicel Stae (se shipped) Liouid
MHygrocaron 42 Coter: Coloriess

Pormute: 0-CeMa(CHa)e 43 Oder: 8 -

M0/UN Designation: 3.2/1307

0OT D No_ 1307

CAS Regiotry Me.: 05478

& WATER POLLUTION
&1 Aquetic Texcity:

> 100 mg/i/98 /0. magre/TL, reens

w—tr
82 Watertow! Texiolty: Deta not svelabie
43 Bwivgicsl Oxygen Demand (BODX
0 ®/B. § days: 25% (Wheor ), § duys
84 Fesd Ohain Concentration Petentet:
Duts not swaitadie

"

12. PHYSICAL AND CHEMICAL PROPERTIES

g

Phrysicsl State st 15°C and 1 SR
Lignat
Moleculsr Weight: 108.16
Soling Poirn =t 1w
PTF = 1444°C = 4178°K
Pressing Point
=1FF = —252°C = MOOK
Critieal Tempersture:
S748°F = 357.1°C = 303K
Critient Preseury:
$41.5 @m = 36.04 pap = 372
MN/me
Specific Qraviy:
0880 gt 20°C (wquidh)
Ligwid Surtece Tenslon:

g 8 g EE

g

g

30.53 oyree/cm = 0.03053 N/m st
185°C
Ui Weter iverteciel Tonslon:

4

S NEALTH MAZARDS

Pursonal P Lquips Aper canieter o ar-mppied Mask: pogoies or face shiskd:

mmnm

[, Vapors ceuse headachs and dzzness. Liic iriates syes and
mlumwmmmhummm
ecema. ¥ ingented. CRLses NELSNL, VOITIWNG. CFrRMpS. headachs, and come. Can be lewl.
Kigrey and Iver CEMEge CAN OCOS.

Trostaent of Exposurs INHALATION. remove 10 ireah air, adrmister arifcial respirelion and
orygen I required: call 3 dockr, INGESTION: do NOT induce vormisng: calt 8 doctr. EYES:
Sush with weier 1o 8t least 15 min SKIN: wipe Off. wash with 0080 ard weter.

Threshoid Limit Yalus: 100 ppm

Bert Torw Inhwietion Limits:. 300 ppm for 30 min.

TexicRty by ingestion: Grade 3: LDse = 80 © $00 mp/ng

Late Texicity: Kaney erwf bear darmage.

Yepor (Gas) Fritant Charecieristics: Yapors cause & sight smaring of the syes of respratory
oystem ¥ present in high The effect in Y.

MVMMMWMIwmmth
reman, Mey ceuss eMirting and reddening of the skin.

Odor Threshokt 0.08 pom

DL Value 10,000 ppra

9. SHIPPING HSFORMATION

A% Qrases of Prty: Ressarci: 10.90%;
Pure: 90.7%; Commerciai 964+ %

82 Merage Tempershwre: Ambient

83 Inert Atmosphere: No reacson

4 Venting Open (Reme smeswr) or

36.08 oynen/om « 0.03806 N/m st

oC
1210 Vaper {Gas) Speaiic Qravity:
Not perenert

1211 Retio of Spectfic Hasts of Yapor (Gask

1.008

1212 Latent Mest of Yaporizatiar:
140 Ba/D = K29 cal/g =
3.47 X 108 ung

1213 Mest of Combustier: — 17,558 Ba/D

—8754 7 cai/g = ~-e08.41 X 10% J/Ng

1174 Mast of Decomposition: Not perwnent
1215 Mest of Solvtor: NOU partnent
1196 Mest of Pofymerizstion: Mot pertnent
1225 Mest of Pusion: 30.84 oal/g

1238 Limiting Vaiue Dete ot svalabie
1237 Reid Vapor Pressure: 0.28 peig

Junc

100 g4gur

0LT0

1owd
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m-XYLENE XLM
Common Bynemyms Watery iepad Coloness Swest odor & FIRE RAZARDS un mmmw
e eyReraene L1 Pash Pene 84°F C.C. 300 Muzard Assessmert Handbosk)
Foat Parvnshie Lmits 0 AF: 1.9%-8.4%
on water. Frammatie. Ity oo b produosd 8 Fre Extnguishing Agenas: Foun, &y ATV
chermcal. or Carbon domce
64 Py Lxtinguishing Agents Not te be
ghm:"‘ (V] W’:::.T':M n the
Avcet CONMLACT with aoaid NG vapOr Prosucss: Not pertnent 1.1 Cote of Fedarsi Roguintions:
mzmmwimm 68 Behavier It Pire: Vaoor i heaver than ar Flarmmabie b
0 My Yavel conmderstis dewrce 10 8| 112 NAS Mezard Rating fer Bul Water
souroe of Grison and fash beck. Tranepormtion:
07 lpion Tempwrsasrx 308°F Catngery Rmting
WLELE veoor Yad mary ooour &8  Dectricel Mazwre Cuas |, Growp D | — 3
Vapor mey expiooe # rwed o an enclosed area. &9  Burning Rste: 3.8 mm/mn Hagin
von plocighe 010 Admbetic Flame Tempershrs VU""EW-‘ 1
wh 108", dry Cherrecal. OF CIFDON domde Data not svesedie Lacpadt o Lo JOU. 1
Fire e erooaes corars o wase €11 Swoichiometric Ar 1o Fuel Ratic: Powors. e 2
Duts not sveastabie Weter Poksoon
8.1 Flame Tempersture: Data not svaliabie Humen Towarty... . 1
Agmoc Tomcty.. 3
Asstretc Efecr.. 2
CALL FOR MEDICAL AID. 7. CNEMICAL REACTIVITY Reacwty
VAPOR 7.1 Mesctvity With Water: No reacton Ottver Grwmecais — 1
:v_nwb nose. and Proet . o tose of - 73 ” faing »o Wee °
nheied, Cause haadache, GFRCUR bresthing. _ Seft Rgacton [
CONBCCABNesS. eacyon
Move © fresh aF. 73 SwbEty During Tranepert Btabie 113 NFPA vizwrd Classification
lm:-m ':n-\ 74 Neutrsizing Agents 1or Aslos and w'_ Classificason
Caumtion: Not pertrent Mearn Mazard (Bius) 2
mn-h“m 7.5 Polymerastion: Not persnent y (Pech) 3
Exposure It Jwaliowed. wil COUSe NALBES. YOMRING. Of 1088 Of CONACIOUNARS. 74 nimor of Polymertsstion: Reaconty (Yolow, .. -0
IF IN EYES. hoid eyeds open and Bush with planty 7.7 Molw Retio (Resctant %o
F SWALLOWED and vicom & vichm ok water Progucty Dsta not svedaie
roin,
DO NOT INDUCE YOMITING 78 Rescivity Qreve: 32
12 PHYSICAL AND CHEMICAL PROPEATIES
121 Phyysical State 5t 15°C and 1 st
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. . Licksd
Wat Foulrg 10 shorebne
ater WAsy Do dengerous § i\ erMers weter FRshas. x mu-:-‘g:w
Polluﬂon Notty el health and wikiite oMoels. 2804F » 131.0°C = 408.1°K
Nowty oeraiorns of neerby wter ntsxes 124 Preanng Peint
L RESPONSE TO DISCHARCE 2w L WATER POLLUTION a5 o Tr . O FC e myx
oo B » 11 Category: Flammadie tqud &1 Aquatc Tesicohry: ONF » MINCT = NIT0K
s warrang-regn femmatity 32 Claax ) 22 pom/06 v/t /TL, /resh water 128  Crical Presswrs:
Evacusie ares 02 Waterfow! Texicity: Dats not svelable 5130 swm = 34.95 pma = 3.540
Should be removed 83 Bisiogice! Oxygen Demand (BO0X MN/ms
Crermicel and physcal Tesment O B/D. 5 deyx: 0% (theor ), § deye 117  Specific Qravity:
84 Feod Crain Conventration Petentiat 0.084 81 20°C Mensac)
Dsts not eveilable 128  Lasd Burtace Tensior
28.6 Oynes/Cm = 0.0206 N/m st 20°C
1 CHEMICAL DESIGRATIONS & OBSERVABLE CHARACTERISTICS 103 Unskd Wever irburtecis Tongone
31 CG Competitiity Claas: Aromatc 4% Physiosl State (ss shipped) Ligud 36.4 oyrme/om = 0.0064 N/m &t 30°C
Mydrocarton 42 Culer: Coloriess 1290 Vapor (Gas) Specific Qrevity:
23 Fermuda Mm-CeHoOHsh 4.3 Odor: Like Dereny, Charscunsic Sromelic Not peronens
43 MO/UN Desigretior: 3.2/1307 1211 Aetio of Specific Ments of Yaper (Gee)
34 DOT IO Mo 1207 - 107
15 CAS Regietry Mo.: 108-38-3 1212 Lotert Mest of Vaportastion:
147 BW/D = 818 cal/g =
243 X 10° J/hg
S NEALTH NAZARDS L SHIPPING INFORMATION 13 Meat of Combustion: —17.564 Bu/D =
. . —0752.4 cal/g = —408.31 X 10° Mg
&1 Personel \ad Conter o ar-muppiied Mmask, goggies o fece shiskd 5.1 Qrases of Purity: Ressarch: 30.90%; 1254 Moot of Decomponitiore NOt perinent
plastic goves end boots. Pure: 90.9%; Teormicat $0.2% 1215 Mast of BokSor: Not pertnent
2 [ Yapors cause headache ard dizzinesa. Liqued rritstes eyes end 22 Stornge Tempersture: Amdient 1398 MNast of Polymartzstiors Not persnent
mﬂ”mwn—mm&—mmmm 03 et Amosphere: No requirement 1225 Moot of Pusion: 26.01 cai/g
sdema. if iIngested. CaUSes NEUSeR. vOMNgG. Cramps, heedachs, And coma: can be fetal Kdney 84 Venting Open (Tame arreser) or 1238 Limiting Vaive: Dats not svadetie
nd bver armage can oca. PresRse-vacM 1237 Reid Yepor Presewrs 0.34 peis
£3  Trestment of Expomss: INHALATION: remove 1o fresh air, sdminister ardiiciel reapirston end
axygen ¥ requred. caf & dockr. INGESTION: do NOT induce vomiting: calt & dockr. EYES:
Tush with waner 1or 31 least 15 min SKIN: wips OFf, wash with 3080 & weer. ‘
84  Threshoid Limit Vaiue: 100 ppm —
[ mrnmuummnnm =
68 Toxctty by Ingestion: Geade 3 LDss = 80 % 500 g/kp o
67 Late Texicity: Kitney and iver damage.
S8  Vapor (Ges) irritant Charscreristics: Yapors cause & shght smartng of the eyes o respirstory
oystam & present m high The eftect is ' S
80  Liguid or S$08d ritart Charectertstios: Minimum harard. ¥ splled on clothing end showsd o>
Temain. mey Cause amaring and reddening of the skin. TS =
6.9 Oder Threshoid 0.05 ppm
611 IDLM Vaiue: 10.000 ppm
o
[
~
‘ -
d
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POLYCHLORINATED BIPHENYL PCB

Frs Extinguisning Agents Hot 1o be 11 HAZARD CLASSIFICATIONS

Cammen Bynoryms Ohlamiowh LR e T o W o & FIRE NAZARDS 18 MAZARD ASSESSMENT CODE
g'ww &1  Push Peint > 206°F {Bes Mutrd Assssement Handbook)
Arocteor 42 Farwnabis Liniis In A ']

Haloperated wares Sk in water Dutd not vadabie
€3 Pire Extinguishing Agentsc Water. loem,
dry chermecal, or carbon dkeade
“
(V)

noisie and rfemove dRCharped matensl. Special Haxarie of Combusiion 1.1 Cede of Federal Reguistions:
NSty 10C8 heafth e ROILAON COMID! SGENCISE. Product: IMitasing gases &re genersted ORM-E
» rea. 112 MAS Mazard Asting fov Bull Water
&8 Behavior In Frw: NOt persnent Tranapormtion: Not mewd
A7 igtion Tempersture: Data MOt svaluble I NFPA Haxard Cinesificetior:
B e warer. tomm, ry chamecal, ox tarbon dom. ) Dectrical Hazwre: Not persnent Not hetedt

Data Aot avedabie
Fire

012 Flame Yomperstire: Duta not svadabie

CALL FOR MEDICAL 41D : 7. CHEMICAL REACTIVITY
mmm y 7.1 Reactivity With Water: NO reacton

mm’?ﬁnmuw—, 72 RAssctvity with Common Meterisis: No
F N EYES. hoid oyeads apen anc fush with plenty of water. "

73 Seabity During Tranapert: Staie
74 Neutraitzing Agents for Ackds and
Caustiox: NOV pertrent

78 Polymartzation: Not persnent
Exposure 78 nhbitor of Polymertzstion:
NoOt parsnent
7.7 Moiw Retic (Resctarst 0
Progucty Dsta not svadtable
1.8 Reactivity Greugx Dats not svadable

12 PHYSICAL AND CNEMICAL PROPERTIES

121 Phwysical Stxte ot 15°C ond 1 s
Somg

Water Moy Do dangercas ¥ Rt eMMers wele FRakes. 122 Molscuter Welght Not pertnent

Poliution Notty loca) health end widble oAl 123 Boing Poim at 1 st Very gh
124 Freazing Poitt Not persnent
128 Critical Temperature: Not pertnent

124 Critical Pressurs: Nol persnent
1. RESPONSE TO DISCHARGE 1 wvatL S WATER POLLUTION 127  Speciti O .
Bee L% Cetgory: Nore A1 Aguetic Texiotty: 1.3—1.8 mt 20°C (onad)
B30 WarTenG-weter CONaTWan 22 Clessx Not persnent ©.278 ppm/B6 iv/biusgl/TL, /resh 128 Uguid Surtsce Tension: NOt persnenm
Shoukt be removed water 129 Uguid Water intertacisl Tenmion:
Chermical ano phymcsl Treatment 0.005 ppm/338- 1080 Not perdnem
e /prdai/TL,/salt weter 129 Vapor {Gas) Specific Qravity:
82 Watertowt Teaseity: LDse 2000 ppm NO! paronent
meRard duck) 1211 Ratic of Specific Heats of Yapor (Ges):
[T} Dewand (OO NOt paronent
3 CHEMICAL DESIGRATIONS L OBSERVABLE CRARACTEMISTICS et 212 Lo o
31 €O Compatibitty Class: Not heted 41 Prysical State (es shipped) Licid 6.4 Foed Chain Cencentretion Petentiet Not persnent
22 Fermuie: [TiaMie O, or solid Hgn 1213 Heet of Combustiors NOI perinent
33 MO/UN Designation: Not heted 42 Caler: Pale yolow fiquad) coloress 1114 Meat of Decompoaitien: Not peranent
34 DOT IO Mo 2313 {molf) 1215 Moot of Sohton: NOt pernent
38 CAS Regietry Mo. 1338-26-3 43 Oger: Pracscelly odoriess 1218 Mest of Polymerzation: Not persnent
1234 Meet of Fusion: Data ot evarabie
1226 Umvting Vehur: Duta not svadabie
12.27 Reid Yapor Preseurs: Dsta not svadable
A S NEALTN RAZARDS . S SHIPPING iNFORMATION
&1  Personsl Protective Equipment Gioves and protective garmsnis. 81 Orades of Aurlty: 11 graces leome Bauid,
(S o b Acne trom el contect some solide) which dier primartly i
&3 Trestment of Exposurs: SKIN: wash with soap ard wener. e Chiorine conent 20%-68% by
&4 Threshold Limit Valus: 0.5 10 1.0 mg/m? et
58 Short Term inhatetion Limix: Dsin not sveilatie 02 Slorage Tempersture: Ampient
&8  Tomkiy by Ingesten: Grade 2. ol rat LDse = 3000 Mp/%p 53 et Avnoephers: NoO recerement
L7 Lae y: Caumes ios in rats. birh dutects In binds 24 Venting Open
48 Vapor (Gae) kritant Characiaristics: Vapors Clume ssvers smitstion of syes end Prost and ames
oye and ng injry. They cannot be oven of low
&8 Uguid or Solid iritant Characteristics: Cortact with Skin may Cause Friston. —
§99 Odor Threshoit Dets not svaliable . =
&1 DL Yalue: S 1 30 mp/m? g
o
NOTES >
=
o
=
~
. N
|
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TETRACHLOROETHYLENE

TTE

Commen Dynanyms Watery bpid Colcrisns Sumst edior
Tewacep
Perciens
PRercricrosthwians
[y Srta I weter. IPRaing vepor s produced.

3

4 !;C!
|
|
i

Water My e Dangerous ¥ R eruers wete ranhes.

7.5 Mosctvity WRh Water: No macton
2 N y o C No

73 Swmbiity During Trosapert Subie
T4 Neusrsiaing Agenis ter Asids and

13 Pelymerimaion: Not perwrert

77 Sokw Rate (Reactant

75 Resotvity Grevx Ouis not svaliutie

1L NAZARD CLASSIFICATIONS

1.1 Code of Festeral Regintions
ORM-A
112 NAS Hozerd Reting fer Buk Welw

Chermscal and physical restrment

eLe

1310

3 CHEMICAL DESIGRATIONS 4 OBSERVABLE CHARACTERISTICS

©0 Compatibiity Claas: Not dsted 41 Puysical Buste (se shipped) Ligd
Pormmste: ChC = CCl d
WIO/UN Designetins: $.0/1007 Oser: EParvat. e chiorolorm miklly
DOT 1 Na.: 1087 L]

CAS Rogletry Na. 127184

r
?

S  WATER POLLUTION

A._:> Texienty: Duta not svaltable
Wetertowt Taxicity: Dxis Aot svalebie
Biological Oxygen Demard 00X

84 Fosd Cuin Concuntration Potentied

€ geeee

& NEALTH MAZARDS

Personsl dpmant. For Ngh vapor CONCenalions e SEproved Canister of
ar-euppied mesk, charmcal gogoies Of faoe shisick plastic gloves.

L r g Vapor can efiect cenirsl hervouy system and OB anesthesia.

Liusd may rrinm skin ofter prolongad conmct. May FTinte eyes DUt aauses RO Y.

Trestment of Expesse INHALATION: ¥ linsss occurs. remove petient 10 fesh air, heep m
wwrmn and quist, e get medicsl stention. INGESTION: Induce vomiiing anly on phweicen's
rcomnencstion. EYES AND SXON. Sush with plerly of weter and gat medical stention I

. istion et gy CoOR.

Threshetd Limit Yalus: 30 ppm

Shert Torm Inheistion Linis: 100 spen for €0 min.

Touiey by ngestion: Grade 2 LDse = 0.5 W § g/hg

Lo Tedsity: Nons

Vaper {Ges} vitant Charsctaristion: Vapors Ghuse & sight smaring of T eyms o Bvost ¥
presend In Ngh concentretions. The sfect b temporery.

MGWMMWMI*UW‘“MD
reman, Moy CRSe WRNInG and reddening of e sn.

890 Oder Throsheltt § ppm
611 DLN Yatux 500 ppm

|
|

12 PNYSICAL ARD CHEMICAL PROPERTIES

Piysiost St st 15°C and 1 st
Ui
Molecutsr Welght: 16583
Sofing Peirt st 1 s
250°F = 121°C = 34K
Proaing Peine:
—4YF « —224C = POSX

£

Liguid urtsce Tension:
31.3 oynes/om = 0.0013 N/m @ 20°C
Limpdd Water intertactl Tension:
44,6 dyven/cm = 0.0444 N/m @t 28°C
Yaper (Gas) Specific Qrawity:
Not parsnant
111 Asto of Specific Hests of Vaper (Qes)
1110
12.12 Latont Mewt of Vaporumiern:
002 8WD « §0.1 oa/g =
2.0 X 10° J/eg
1213 Mest of Combustiarc Not parsnent
12 Hest of Decompositiors Not pertner
1215 Mest of Sohstior: Not pertinent
T  Mast of Polymartzation: Not pertinent
LIS Hest of Fupiorz Dats not svelabie
1228 Liwsting Yalue Dsta nol evelatie
1237 Reid Vaper Pressure Dot not sveitadio

g E BF & E EE
i
|
i

8
3

dWI

g
100
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PHENOL

PHN

Conwmen Bynenyms Sokg crysisie; o Wrme a0k, or Mg Swest Ty OO
wesery hopuad ok bouad
Cartoke scxd
Prersc sot
Preny nycromane May fost Or Tk, SN Mikee SOWly WD Wt

€ NN NAZARDS
Pash Peint: 108°F O.C; 173°F CC.
Fammetin Lmits in A 1.7%3.0%
Fre Lxnnguishing Agents Waw 100

18 MAZARD ASSESSMENT CODE
. ) Hazerd Assesarnent Handbeos)

AVOID CONTACT WITH LIOQUID AND SOLIC Kesp becose swey
wee sott L8, g nater

9 0
(mchueng QrOves)
# possdes Cal fre Gepervrent
Evacuate sres n case Of lerpe dmCher
* indidre and remove Jmcharged mewera:
oty jocel Mealth SN PORTON CONINON AgENCee

Combustiie
POISONOUS GASES ARE PROOUCED IN FIRE
Wesr QUOOes. deft

WncRxing QRoves) b -
Evangush wwth wais! CR7DON OGS, @ry ChemICal, Or iam.
F"G Cool £3DOSSc COMMNITE with Wler

£ ¢ tee

.y
[ )
(Y]

foem. carton domde. oF &ty cherrecel

Pre Extinguishing Agents Net s be
Usez NOtU peranent

mahres W o8
tgretion Tempersturs: 1310°F
Blecwical Mazard: NOt pertmers
Burning Raw: 3.5 mm/mn

610 Afabetc Fame Tempersture:

Dsta not svenenie

Conarved!

CALL FOR MEDICAL AID

71
T2

13

7. CHEMICAL REACTIVITY

Reactivity WHh Water: NO rescton
Resctvity with Common Meterisis: NO

11 WAZARD CLASSIFICATIONS

LS T4 Neutrsizing Agents for Ackes snd
0O NOT INDUCE YOMITING. Caustica: Not persnen
T3 Polymertzatior Not perwent
Exposure 74 tanbitor of Polymertzstion:
Mot perenent
7.7 Moler Retic (Reectant o
Preducty Daw not svesedie
78 Rastowvity Groux: 21
HARMFUL TO AQUATIC LIFE N VERY LOW CONCENTRATIONS
Water 1 oraers wner inmhae.
Pollution m m.-:w weier renkes
1 RESPONSE TO DISCNARGE 2 LABEL 4 WATER POLLUTION
(See Responss Methods Mendbook) L% Cetegory: Pomon &1 Aquutic Texioity:
Tedue wartung-poison 22 Cusx e 11.5-20.5 mg/1/08 Pr/Dhuegi/Ti_ /resh
Resirict access weter

Chamical ano physcsl Westment

1 CHEMICAL DESIGRATIONS & OBSERVABLY CMARACTERISTICS

31 CG Competidiity Ciees: Phencl, crescl 41 Pivynical State (as shipped)

32 Formule CoHeOH ° Soli or moRen Nousd

13 IMO/UN Designeson: 9.0/1671 42 Ceter: Colortess 1 Ight prk

34 DOT IO Mo 1871 43 Oder: Craracierutcally Sweet. Bwemt. Wy,
35 CAS Regietry Mo 108-95-2 PUNQENL BSINCIvE. CRBNCL SOMALC,

1.5 ppm/48 Ie/reinbow ¥/ TL, /iresn
weter
Watertow! Taxicity: Detas not sveilabie
Siciogical Oxygen Demand (BO0):
200%. 8 oy
Fosd Chain Concentration Petentiet
None

€ gLeee

S NEALTH WAZARDS

&1 Personal Protective Equipment Freen-ar mesk Kr conined mrees; nubber (oves: Protectve

Clotheng, Al fece sheid.

Y F L ] WE tum oyes and akin. The aneigesic aCON Mey cause lbes of
Pt serearon. Resdly abeorbed SYough Skin, CUNNG Crease N heart rem. corvuisiona. and
degwh.

43  Trestmert of Exposurs: INHALATION: #f wchim shows any Bl srfects, move Nim in resh ai, eep

i quist and warm, ang call 8 Jockr iImmedistely; If bresthing SIOPE, JVe Srihcial respTalon.
INGESTION: do NOT induoe voming. give milk. e0) whites, o lrDe emounts ol water end call
docir immediately, N0 known aniiole; rest e symploms. EYES. immeceisly flush wih plenty
Of water for ot least 15 min.. CONBrAS fOr aNOther 15 mun. I GOCKY has NOt teken over. SKIN:
imecksiely remove o clothing while In 8 ShOWer And wash affeCied ares with atarxiant flowing
ety o 2080 8nd water for 8t Jeast 18 e Cleen ciothing tharoughly or decird.

Twreshold Limit Yaiue: 5 ppm (inchudes akin exposury).

Bhort Term inhaletion Limits: Data not svalable

Textchy by ingestion: Grace 2. LDse = 0.8 10 8 g/ #mn

Late Toxicity: Carcinogen in laborsiory arwmsle

Vapor (Oss) ritant Charscieristics: VapOrs Cause moderste ITitston such 1het persornel will
Snd high concentrssons unplesart. The sflect & Wwporary.

Liguid gr Solid irritant Charscterstion: Farly 50vers siun sTirt. May CI® P and Second-
dagres burs sfier & ow mraass’ comact

£% Ogor Threehoid: 0.05 ppm
&1 1I0U¢ Yaluee 100 ppm

1 444

(| 8]

. SHIPPING INFORMATION
Grades of Purity: 00-00% (sokd), 90-85%
Piguict). Technical §2-62% (oonasine

Nersge Tempersture: Aminert
hert Abmoaphere: No requrement

>3
1

s
mr
1ms
e
12
mnn

e

nn

T1pve

w1
nn
mn
122
1w

PHYSICAL ARD CHEMICAL PROPERTIES

Pirysical Stete ot 15°C and 1 st
Soka or lgud
Molecuter Weight $4.11
Bolting Puint at § stm:
2BIF = 181.8°C = 4850°K
Freezing Point
1058°F w 40.9°C = J14.1°K
Critical Tempersture:
T90.0°F @ 421.1°C » 604.3°K
Crincal Pressurs:
809 pais = £0.5 s = §.13 MN/M?
Specific Orovity:
1.058 ot 41°C
Liguid Surfsce Tension:
6.5 gynes/cm « D.0365 N/m at 83°C
Uquid Water tnterfacis! Tension:
(est) 20 dynes/cm = 0.02 N/m ot 42°C
Vapor (Gas) Specific Qravity:
Not perenam
Ratic of Specific Heats of Vaper (Ges)
1.009
Latert Host of Yaporistion:
130 Bu/b = 72 cailg =
2.0 X 10% J/g
Heat of Combustion: —13,400 BB
« =7.445 ci/g m =D11.7 X 10° J/Ng

—~

=
av)

6 FIRE WAZARDS (Continund) (=]

.11 Swichiometric Ar to Fusl Mais: Dets "ot svaable ot
613 Pame Temperstrs: Data not pvalladie e
o

—

~

-9
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BUTYL BENZYL PHTHALATE

BPH

< 10 WAZARD ASSESSMENT TODE

Common Synonyme Lapacy Calorees Sagr odor & FIRE MAZARDS
bwww:;v‘m&" 61 Pash Paine 330F OC.
haic 82 Purvrabie Lmits in A
Sk  water Osta not svesatie
$3  Pwe Ertinguishing Agenta: Dry chemical,
carbon thowde. loem
S1op MeCherge # posSON 4 Firs Extinguishing Agents Not 1 be
Avom) CONLact Wi bgud
o Used. Water or t0am mey Causs Folfung
w'n'.‘mw-.w 65 Special Maxards of Cominmtion
Progucts: Fmaang vapors of uniumed
cherrucal may form in fres
68 Behevior in Fire: Osta not svasiable
[ %4 Temperswre: Data not svailabile
Combusie (V] Wmmm-u-_u-
maong Moy b DroouCes whan hested
E: mmm&mm O Cartiom Gowa0e 49 Buming Rsts: Data not evedatie
Water may be nettectve on re
. Y S o ater 430 Amebatic Fleme Tomparstrs:
Fire contane Deta not Svesadie
611 toichiometric Ar e Fusl Agtio:
Osta not avadabie
412 Fame Tompersture: Dets not evasisbie
CALL FOR MEDICAL AID 7. CHEMICAL REACTVITY
7.1 Meactivity With Wessr: No reacton
Trabng 10 mon eng
v ComaTIaien Ciotwng and shoes 12 y wen Dats
Fash afecid arues with planty of water. ot vasabie
73 Stabifty During Trarmspert Swable
7.4 Meutrsitzing Agents far Ackis and
Caustica: Not pertnent
7.8 Palymertzstione NO! perunent
Expogurg TS WDIROT of POlymerINOn:
Not pertnent
7.7 Moler Retio (Reactant W
Presducty Dets not svadebie
7.8 Peectivity Growgx Deta not svasiebie
ENoct of 10w CONCIIrtONS ON AGLMNC e B WRNOWN.
Water May be dangamus # K SNMers waw FuEhes
Nouty 0Cs health ard wikiivie OMhCanls
Pollution Notty OPerSION Of NeErDy waler rRBLAS

(IR}

122
-3

PHYSICAL AND CHEMICAL PROPEXTIES

Physicat Btate ot 15°C end 1 st
Lanamd
Wolecuter Weight 313

125 Crtcsl Termpersture: Mot pertnemt
L RESPONSE YO DISCMARGE 1 lastL L WATER POLLUTION 128 Crivical Prossury: Not parwent
(See Respones Methods Hendbeock) 21 Cetgory: None 8.1 Aquetc Toxicity: Dets not avasabie 117  Specific Gravy:
Shouid be removea 22 Claga: Mot perwnent 82 Watertow! Texzicity: Deta not svedabio 112 o1 20°C (wguach)
Chemcsl and physcal restrment 83 Boiogicsl Oxygen Demand (BO0) 128  Uguid Swrtace Tenalor: Dets not Bvaabe
Dats not svasadie 129 Ueuid Water Intarfacial Tension:
84 Feed Chain Concentration Petenunt: Duta not svastadie
Nore 1290 Yapor (Gas) Specific Qravety:
Nt porunent
1 CHEMICAL DESIGNATIONS 4 OBSERVASLE CHARACTERISTICS T e | o1 Yaoor (Gaek
3.1 CG Competideny Claas: Ester 41 Prvysicel State (88 shipped) Liusd 12.12 meuvm
32 Pormwde: CreHii0s 42 Coler: Colriess Dsta not svadatie
33 MO/UN Designatior: Not heted 43 Owor: Sigh charscienstc na MMM-MMMIB
2.4 DOT 10 No.: Deta not evaiable - —8,090 cai’/g = 338 X 10° J/kg
38 CAS Regiery Mo 85-68-7 1214 Mot of Decomposltion: Not persnent
1215 Mot of Sonstion: NO! perbnent
1218  Meet of Polymertzstion: NOU persnent
1226 test of Fusion: Dets X svasadie
S BEALTH NAZARDS L SKIPPING INFORMATION 1AH Limiting Valus: Dets not avadeni
. 1227 Reid Yapor Preseure: Low
1 P pro € Pros Goves and gogges 81 Qrades of Purlty: Commerciel
2 & s Exp Prolonged contact seth iquid causes aome sritston of eyes and 8.2 Sworsge Tempersturs: Ambent
#hin $3  nert Avmoephere: No requrement
63 Trestment of Exposure: EYES: fush with water for 15 min. SKIN: wesh wall with S0SD 8N waler. 8.4 Venting Opan
$.4 Thweshod Limit Vaiue: Dats not svasiabie
S5 Shent Yorm inhatetion Linitx Dats not svesabie
£8 ToxkcRty by Ingestion: Grade 1; orel rat LDse = 13,500 Mmg/hg
§.7 Late Tomcty: Dets notl svadabie —y
“ vwm)mmvm“mnmmm 3
89 Liquid er Bolid trritam hazard, © shin.
£.98 Odot Thresheitt Deta not svesiebie g
S17 DL Vel Data Nt svededie
o}
=)
—
NOTES
(=]
[
~
w
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Pre Ex¥nguishing Agenis Mot 1 be

11 MAZARD CLASSIFICATIONS

Comumen Bynemyva Sokd crysnis. Wrne 10 e Mothbals oor & PRE HAZARDS 16 MAZARD ASSESSMENT COOE
Paradcriorubernaers ~
Denioncde 81 Pask Paint 168°F OC 190F CC (Soe Hatard Asseserwent Handbesk)
Persc $2  Faswnabie Usvn in Air: "
A ks I waer. Outa ncn ovelebie
""", or 63 Pre Extinguishing Agemtx: Weter. foam,
awbon dosxie of Oy _
[ ¥}
(Y]

111 Code of Fedursl Reguintionn:
ORM-A
12 RAS Maxwd Rating fer Bulk Weter

Cormtastitie
WG.:ISAREWNFHE
wi poet
mm.nw.m'umm
Cool expossd COMMNTS wih water.
Fire
Ostn not svedadie
{Conerwed)
CALL FOR MEDICAL AD 7. CHEMICAL REACTIVITY
souo 7.1 Mosctvity With Water: No reacton
R o ot ™ 22 e "o
Flush afteceec areas phenty —gter
I IN EYES. hoxt eyehds oen 9 fush with plenty of water 73 Sty During Tranaport: Stable
F SWALLOWED and e i CONSQIOUS, hove e ok water 1.4 Vetrekzng Agems tor Askds and
o min Cavstics: Not persnent
75 Polymertzstion: Not pertnert
Exposure 74 Whiitor of Polymarizstion:
Not pereners
77 Moiw Retic (Resctant
Proucty Data not svalable
7.0 PRencevity Qreugs 36
HARMFUL TO AOUATIC LIFE IN VERY LOW CONCENTRATIONS
Fouling 10 shoreane
Water Mey be dangercas ¥ R ermers weter Faakes.
Pollution Notty ioce) hearth and wedile
NOtfy Opereton of Neerby weler riskes
1 RESPONSE TO DISCHARGE 2 WL & WATER POLLITION
(Bes Reaponee Methods Mandhook) 21 Category: None L1 Aquetic Temity:
losse warmeng-weter contmInent 12 Clasa: Mot porsnent 50 pom/* Fah/isthel/resh weter
Shouid be revoved 00 Mg/ 1748 tu/reinbow
Crwricel and phymcal Festment your/TL,/tresh water
*No e inurvel specihed
.2 T y: Dot nox
83 Biological Oxygen Demand (PODX

1 4444

& OBSERVABLE CHARACTERISTICS

co y Class: Haloger 41 Pirysiosl Stete (a8 ahipped) Sold
ydrocarton 42 Coter: White

Formuin: pCaHeOls 43 Ower: Arometc

WO/UN Dasignetion: 9.0/1582

DOT © Ma: 1582

CAS Rogietry No. 108-46-7

Duts not svaiabis
84 Fesd Chain Concentration Petentint:
Dot ot gvatabis

T cneee

»
-

[ S))

£ NEALTH NAZARDS

.o Full tace menk Wrwd with orpanic vapor Carveter for
CONOEWION Oves 75 ppx. Cean protecive GIOTING. Sye Hroteceon.

Sywmgtoms Folowing Expossrs: INHALATION: britation of Wppe reepinsiry T Over- GpORsre
mey Couss Gegresaion end INASY 1 ver and titney. EYE CONTACT: pain and mild imitetion.
Trostrnamt of Exposurs: INHALATION: I arwy B offects develap. remove petent 10 fresh air end
9ot medical stierdion. ¥ breatheng Stops, gve articil resprstion. EYER: fush with plersy of
wetsr and gat medicel aftenton I B effects deveiop. SION AND INGESTION: no probiem Shely.

Thrushold Limit Yalux: 75 porm

Short Term inhaladion Limitx: 50 ppom for 80 min.

Touicity by Ingestior: Grade 2. 10w = 0.5 10 § g/

Lote Textoity: Dets not svaledle

Vapor (Ges) irritant Characteristics: Vapors causs modersie ritstion such thal parsornel wll
find high conos L The eftect » y.

Liuid or Solid ¥Fritart Charscieristion Minimusn harard ¥ spiled on clothing and allowsd
remein, may CRUSS BTAring S recdersng of the siin.

Oder Threahol 15-30 ppm

LM Vel 1,000 ppm

gce

5. SHIPPING IIFORMATION

81 Qrodes of Purity: Sokc: S gracies.
chemicel purity cioss 1© Y00% Ligukd:

Storage Tempersturs Data not svellabie
inert Ancaphere: Date not svallabile
VYerting: Date not sveliatie

12 PHYSICAL AND CNEMICAL PROPERTIES

121 Phywiont Stme ot 15°C ond 1 st
Soka
123 Molecuter Welght 147.01
123 Boling Point st 1 serc
MSEF = 1742C = 474K
124 Preszing Put
130°F = 83°C » 326K

1211 Rutio st Specific Heste of Yaper (Qes):
Mot parsrent
1212 Lotent Mest of Yepertaster:
Not perenent
1213 Mast of Comtumstior: Not pertnert
1214 Mest of Decompositior: Not persnent
1218 Mast of Bohstiore Not perinern
1216 Hest of Polyreertzation: Not partinert
1225 Memt of Fusior: 29.07 cai/g
12.2¢ * {witing Vahus: Duta not evetatie
1227 Reid Yapor Presswrs Dol not sveiabis

6 PIRE NAZARDS (Continwed)

~
=
i)
S
(=]
b~

411 Swichiometric Al 8 Pusl Rutie: Data not svalabio

@12 Fame Tempersturs Deta not svalable

O

]
~
[+
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NITROBENZENE

NTB

Comuwon Synamyws Oy iy Uit yeliow © Srown ﬂ:" & FIRE RAZARDS I NAZARD ASSESSMENT CODE
Eorcaot Mirpane . &1 Pumh et 171F O.C 1CF CC. (Soe Mesery Amsasement Nandbeek)
Ot of Mrters Sres Iy weasr. oot @ 41°F. (1] n-':.-u).umlnmm AX-Y
03 Pre Extinguiehing Agumix Wetm, fogm,
osrbon douan, O dry
AVOID CONTACT WiTH LIOWID ksuw-m &4 Fre Exunguiniing Agenis Net W be 11 RAZARD CLASSINCATIONS
oy e & oot < Used: Not pernent
b i &5 Specksl Haswe of Combustion 111 Code of Posernl Roguintions:
0w and remove Products: Mot partnant
Mottty OR Neelth and PORUEON CONIFDl agRrINs. 08 Bohevier v Fire: Mot perinent
47 lpwvian Tempersers: S24°F
65 Daciical Mumerd Not pertnant
o ) PRCOUCED WHEN 65 Burning fst 13 WeR/mn
Wewr vnoanu_m__ et h e 630 Adabotic Pams Tomperstwrea
Extrg wh wetw, Oy . foam. or cartion Goxie. Deta not svalatie
Coot " 611 Sicichiemetic Al 1 Fusl Rasu:
Fire Duta not svasabie
€12 Plawe Tempersarw Dute not gvadabie
CALL FOR MEDICAL AD 7. CHEMICAL REACTIVITY
POSONOUS I SWALLOWED OR I KN 18 [DXPOSED. ;; "'""":_'"“"""‘"‘"&
W bum oyed. Y
Remowe comwTenemd cloffung 8nd Shows. semcuon
;":'ms m'm:".ﬁmmmu—- 73 SmbBry Owing Tranapert Swabie
¥ SWALLOWED ard wcwrn 8 CONSCIOUS. heve victiin Svik oater T4 Noutrsixing Agenas fer Astde snd
o Caustios: NOt parinent
73 Pelymertzstiens Not persnent
Exposure 78 Whlwcr of Polymertmtien
Mot persrvent
77 Nk Retio (Rescrent to
Presucty Dota ot svalatie
78 Reaceovty Grew: 42
12 PHYSICAL AND CHEMICAL PROPEXTIES
121 Phycical Swte st 15°C and t s
HARMFUL TO AQUATIC LFE N VERY LOW CONCENTRATIONS. s
Water May be dargerous i & eraers water it 121 Molsaer Weight 123.11
Pollutlon Nowty iocel heal™h andt wikie offcmis. 123  Boling Peint ot | s
Nolly opersiors Ot NearDy weier rtakes. CHAF = 2109°C = 484.1°K
124 Prowaing Peint
1L RESPONSE TO DISCHARGE 1 wae L WATER POLLUTION 25 e v 1T = ITATX
Boe B 21 Casegery: Poison 1 Aquetc Texicity: S0°F = M4TC = THK
e warning-powon 21 Cloex 8 20 pOTVS fu/mnnow/lethal/tresh wetr 128 Criical Preseurs:
Aaawct sooses 42 Wawrtowl Tosiory: Data not eveleabie TO0 pa = 47.62 an = 4534 MN/T
Shouid be removed &3 Boiogical Oxygen Demang (BOOY 117 Specific Qravity:
Cherecal anvd physicel vestment O%, S deyn 1204 gt 20°C Ocaxf)
44 Feed Chain Concentralion Petentind 128 Liguid Surtsoe Tension:
Norw 49.9 oynea/om = 0.0430 N/m g2 20°C
129 Unuid Water inerfaciel Tenaten:
3 CHMEMICAL DESIGRATIONS & OSSEAVABLE CHARACTERISTICS 26,00 Oynee/om = 0.02508 N/m
iy co - a9 Pirystonl Ptase (ss shipped) Liud wC
33 Perwmtx CoMsNOs 42 Cator: Light gresrmh-yeliow 1398 Vapor (Gas} Sipecific Qravity:
A3 M0/UN Degignetiers §.1/10862 43 Oder: Like pas shos poleh NOt peraranm
34 DOT IO Me 1062 1211 Retic ot Specific Hesta of Vaper (Gask
L5 CAS Megiery Na. #8-85-3 Not pevanant
1212 Latent Mest of Vapertzation:
150 BR/D = B8 cal/g =
38 X 10* Iing
AZARDS SIPPING INFORMA 1213 Mast of Combustion: — 10,420 Sav/D
S ko . o - -8.701 al/g = —242.8 X 10% J/Ng
&1 Persons! L Reepi by US. Burtau of Mines for orgenic vepors. 0.1 Grades of Purtly: Technicat 85.5-100% 1234 Heat of Decompoaiion: Not parsent
ubber gloves: splashoroo! gUGDISS. eyewaah fourain, astety shower ond madcal oeypen 82 Swrage Tempersture: Ambiont 115 Mest of Bokstion: NOt persnant
ey 63 inert Atrmenphers: No recurement 1118 Mast of Polymertzstion: Not persnent
i Symy F e Exp Mighly tedc whan shecrbad Fyough the siin, Inhaled &8 vepor, 84 Venting Open (ame srvester) 135 Heat of Pusiorc 2250 aa/g
o Frst are 8 bhue of e pa. el and slun. Acule 1238 Limiting Vaive: Onts not ovelble
poisoreg i noumes. % and coma. 1227 Peig Vapor Pressure: 0.01 paia
L3 Trestment of Exposws Remove 0 bveh ar and calf 2 physicien & once. In cass of conact, ]
nmedistely fush shin or oyes with plenty of water for af isast 15 min. If cyenceis Bive i~
Gecoloration) 8 present, $hOwer with 508p 21 warin wated, wilh 3peciel STeniion 1 scalp and =
o Lt voos 1 o 5
£4 Threshold Limit Yehux 1 gom
&5  Short Term Inhaletion Liwis: 10 pom for 30 min.
84  Toxicity by ingeetion: Grade X LDse « 50-300 mg/Rg (dog)
47 Lase Toxscity: Deta not avaliedie . ()
68 Vapor {Gas) hrRant Ch Vapor s Iritating such !t persornsl wll not o
umnlly ierate or Ngh vaper ~
68  Linuid or Sofid iritare Causes g Of e akin and Wrsi-degres bums on NOTES
Ot BOORSY, My SAUSS SECONCYY DANTS O long BPOBUIS.
£.% Oser Thrreshokt 504 ppm o
S11 1OUN Yatus: 200 ppm —
~N
]
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0-DICHLOROBENZENE

Comumen Synemywme Limad
1. 2-Ochioroberens
Orfroxicreoroberasns
bo £ Sirka i wmter.

& FIRE MAZARDS
&1  Pash Petnt 186°F O.C. 168°F C.C.
63  Parwnsbis Liwite Iv AF: 22%-0.7%
03  Pre Exinguishing Agerts: Water. foam,
a
(Y]

&y chermcal, or Garton Bomoe
Pire Extinguinhing Agents Nat 19 be

Comtamtbie
ROISONOUS GASES ARE PROOUCED M FIRE.
i e, Oy Cremacil. fOBm, Of Carton domde
Coot expossd wth water
Fire 011 Secloniometic A W Fusi Rete:
Deta not sveilabie
612 Mame Tomporsasre Duta not svaliable
CALL FOR MEDICAL AD 7. ONEMICAL REACTVITY
7.9 Rascthvity With Water: No reacton
Py ot oo 12 - "o
MM"*M?“ reacton
IF N EYES. hoid eyetcis coen ano Aush with plarty of water 73 Smaitty Ouring Tranepert: Suatie
F SWALLOWED and vicam & CONSCIOUS, hawve wolim orvi waser TA Neuwrsiing Agants fer Ackin and
F BWALLOWED d wiarm & UHCORSOBUS OR HAVING Caumticn: Not parsnent
CONVILSIONS. 60 NOthwng SOt Aeap vicl™ warm 15 Petymaramtion: Mol perinent
Exposure 74 Witor of Potymareaton:
Not persnent
17 Wowr Rato Mescant
Progucty Dats not svallable
74 Rascovity Greuy: 36
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Phyviosi Stre st 15°C and 1 s
Eftect of lon CONCANTESONS ON BOUBEC e § Wknown. Lanad
Water Moy be dangercus I It enters water irtakes. 122 Melscuiar Weight 147.01
Pollution Nooty iocal heaith snd poRAOR CoMwol oficals. 123 Bolng Point ot 1 stm:
GPOTRIOTS Of RearDy Waier Nahes. EHF = 100.5C = 45ITK
-7 Point:
0YF « 1ITHC » JEEK
L RESPONSE TO DISCHARGE 2 st £ WATER POLLUTION 108 Cricel Temperanwrs: Piot parery
(300 Meapores Methods Mardboek) L1 Categery: None 41 Aquatic Temahy: 128  Crivost Pressure: NoI parsnent
IasUs mening-wewr conmInant 12 Cless Not partnent 13 ppm/*/mare plarkion/no growth/ 127 Specnic Qrewny:
Should be removed el water 1.308 &t 20°C (hquid)
Chemical and physxcsl Festment ) “Time period not epecifed. 128  Umid Surface Tension:
$2 Waterfow! Teniciy: Dsta not aveilebio 37 gynes/cm a G037 N/m st 20°C
03 Biogicel Ozygen Demand (BODX 129 Ligtd Weter imtertecial Yerslon
<0.1% (weox ), 1/8 duy fasL) 40 dynes/crh = 0.0¢ N/m ot 20°C
3 CHEMIAL oS N usam;zmm (V] h.;*a:mm 0 '-;m-)lnensm
a1 co Clans: Malog 41 Physicel State (as shipped): Liguid 1211 Astio of Specific Hests of Yaper (Gask
ydrocarcon 42 Celer: Coloress 1.080 .
22 Ferwmuix o-CoHaCh 43 Oger: Aromanc, charechrmtic 1212 Lasent Mast of Yaportastion:
43 MO/UN Designatien: §.1/1581 S V/D = Q9 cal/g =
24 DOT IO Mo 1591 288 X 10° Jrhg
33 CAS Registry Ne. 9¢-50-1 1313 Hest of Combustion: —~T900 B
- 4427 cal/g » —106 4 X 100 JINg
1234 Mest of Decomponition: Not perenent
3 WALTH MALARDS T L SAIPFING INFORMATION 1% e ot Pemaasaons s s
. Potymertxstor:
£ Personsl Pretactive Equipment Orpenic vapor-acid GRS Mepimior, necprens o vinyl gloves; A1 Grades of Pity: Technica: #9.5% min. 1225 Meat of Fusien 2102 col/g
chemicel satety speciacies, 1ce shiekl, rubber footwesr. SEon, prowcive clothing. dchiorobenzens freso-ortho + 1228 Lbniting Vaiue: Data not svaliabie
82 Bymy v Exp Chvoric of mist or vapors may result v denage parm/mew: 80 min) Technicat 86% 1227 Mt Vapor Pressurs: 0.06 pea
Angr, dvwr, anud kidneyn. Acute vapar o anme renging from aaghing ©© orhodchiorobergens, 14.0%
cantrel NErvOU SyYwiamn depy and frritaling 10 sikin. Syes. and MUCOUS paradchiorobenzene Techvicet S0%
May cume 0. 17% para, 7% metm Pwe: not
53 Trestment of Expesre: NHALATION: remove victm 10 fresh air, heep N quist and warm, and toes Tan $9.5% orifin, NOt MOre han
caf 8 physicien promplly. INGESTION: no known artdots; Jeet symptometically. induce 0.5% pars
vormieng and get medical stertion prormpy. EYES AND SXON. fush with plenty of weter, get 82 Storage Tempersture: Data nat sveliabis -
medical steniion ¥ PYEE; remove coNtaminated clothing end wash belors ruse. 83 inert Abncephers: Duts not evallatie =
84 Threshotd Limit Yahve 50 ppm 84 Venting: Dute not svalable
&3 Shen Term inhaistion Limie: 50 porn fer 15 min. . "d
68 TexieRy by ingestiorx Grade 2. LDes = 05 0 § p/ip
£7 Lsts Texiohty: Couses kidney srx! ver Gamage In /ain. Eflects unknownin humans.
&8 Vaper {ias) irritant Cheracieristios: Vapors cause moderaie ritstion such thet personne! wll o
frad Ngh The efect » y o
€8 Umat or Solie Irrftarst Charactertetion Mrirum hazard ¥ aplied on diothing end slowed © »OTES —
rermain, ey Cause MTEring and feddersng of e ekin.
&9 Odor Threaheit 4.0 pprr 30 ppm
&11 DL Vehee 1,700 ppm o
et
~l
o]

_
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2,4-DINITROTOLUENE

DTT

. 4-Oarvtrosohuot
1Mewwt-2 4-Drsyobercene

Cammen Dynemyme Sond v heetec daad  Yelow 1 red sobd o Bl odor
yohow WQud

Liued soicPhes. Bobd et Sgusd aink n water.

AVOID CONTACT WITH LIOUD AND SOUID KEEP
PEOPLE AwaAY.

caroon
Fire Coor

cee
i
!
;
3

heve ouce
Exposure 5 SWALLOWED end watrh ® UNCON! OR HAVING CON-
40 NOtwg ax0Ep! ReeD VICETM we/Th.
Eftect of low CONCENUAIONE ON SQUELC e & Uknown.
w.'er May be SanQercus ¥ £ eraers weter iakes.

Pollution

12 y with C No
acson

73 Sabiity Durtng Tranapert Siabia beiow
MTF 2300

T4 Noutrakring Agents fer Aside end

78 WiidRor of Polymerizstion

17 Meler Ratie Mssctant ©©
Provucty Dats rot evellatie
78 Assctivity Growp: Dats not aveilebie

"n

112 NAS Muzard Reting for Dulk Weter

113 NFPA Magard Clessifostien:

51 NAZARD CLASSIFICATIONS
Code of Fodersi Reguimtions:
ORM-E

Trarmpermtien: Not et

1. RESPONSE TO DISCMARGE 2 LABEL
(Boe Reaponee Methods Mandbook) 21 Categery: Nons
s werming-poBon, weter 312 Clmsa Mot persnent
comarenant
RAestct acosss

$houtd be removed
Chermucet and physicsl raswnent

tt rex

& OBSERVABLE CHARACTERISTICS

€0 Computiniity Class: Not hetec 41 Physiosl Stete (a8 shipped)

Sohd or bauact .

IMO/UN Cesignation: Scixt §.1/2008; hauict 42 Coler: Yeiow (uich: yelow 10 red {sokd)
8.1/1000 43 Owor: Week

DOT 1D Mo 1800 (Lickad): 3038 (Sokd)

CAS Registry No.: 121-14-2

L WATER POLLUTION

&1 Aguetic Tozicity: Deta not svasatie

02 Weterfow! Tezicity: Duta not sveliatie

83 Bwiogical Oxygen Demane PO0X:
Data not eveitatie

84 Feod Chwin Concentration Potentint
Osta not evalable

S NEALTH MAZARDS
’ [ Went Av-Sre ek Or peit. ined bresthing watoty
TOU0NE 910 tCE SeSKE FUBDW Qloves SNG BOOLE: PrOMCIvE CIOTNG.

9. SHIPPING JFORMATION

L1 Grades of Purity: Technical Matures such

8 an 0020 mixtre of 2. & a0 2,

12 PHYSICAL AND CNEMICAL PROPERTIES

1

&

BE EEE BEE

8
3

nn

7w
17218
.

Physical Statw 52 15°C end 1 s

Sotd
Molecular Weight: 1821
Beailing Point 2t 1 st Decomposes
Freszing Peint

150°F o 70°C = MIK
Critical Tomperstirw: Not perwnent
Critical Preseure: Not persnent
Specific Gravity:

1.37% ot 20°C (honach)

Unuid Surtsce Tension: Dsta not aveiledis
Liansid Water irtertacial Tension:

Oata not evailable
Vaper (Gas) Specific Qravity:

Not parsnent
Aato of Specific Heats of Yaper {Qas)

Not persnent
Latent Mest of Vapormstion:

170 Ba/D = 83 oai/g =

3.9 X 100 u/ng
Nest of Combuston: —3.303 B/

- —4014 col/g = —103.0 X 10% J/kg
Hest of DecomposlBon: Not perinent
Hest of Sohtion: Not pertinert
Hoat of Palymeraation: Nt Peronent
Meat of Fusien: 26.40 onl/g
Limiting Yelue: Dala not owvailable
Poid Yapor Pressurs: Duta not svaileble

53 y r Exposwre Ingesson or 1 vagors fom hot bould can cause $-momers ars aino svalatie. The
oas of color. NEuses. hesdache, AIDMees. droweness. collapes. MOt lquid can burn eyes and Nazard properies are smder.
shin. Projonged slon contact wilh solid Can gve sems - ofwr o Inges 83 Storage Tempershure: Ambiert (sokd)
. &3 Yreatment of Exposnre: INHALATION: vmove vicem Mom eaposure. Ot medicel aenson for >80°C Aguid)
mevwrogobinemis. EYES: Aush wieh oopious mounts of water and get medicsl SOSMON. 53 hert Atmoephers: N requirerent
SKIN: wash wel with s0ap and weter. INGESTION: INduns vomiling. I victm s CONROIRS; o 04 Venling: Open (Neme arrester)
Gus¥IC lvege and seiine CSTWEC, POt MEchcal SRENton.
&4 Tiweaheld Liak Yalus: 1.5 my/m? -
85  Shert Term nhalation Limts: Osts not Svalable =
68 Texicity by ingestion: Gracht 4; orei [Des = 30 Mg/ ) ze]
L7 Late TezicRy: Mey cause Iver demege. shemin. Asurtis.
- B8 Veper (Gas) ivttant Cherscteristics: Not pertnent
£9 Uauid or S0id rRtant Charsctermtica: Duta not avateble o
L% Odor Nveshold Dew not svaisbie
611 DUN Vel 200 mg/m? & FIRE MAZARDS (Continwed) S
611 Bioichiometric Al 48 Fusl ReGe Dats not svalladle
412 Pame Tompersturs: Dets not svallabie
o
—
~
. o
N |
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ISOPHORONE

{PH

10.  NAZARD ASSESSMENT CODE
(Boe Hazard Amsesament Hendihook)
APO-TY

11 MAZARD CLASSIFICATIONS

LY Code of Federat Reguiitions:
Not hetedt
112 KAS Hazwrd Raung for Bulk Water

Common Synenyme Loud Coloriess Campnor e odor & FIRE MAZARDS
355 Trmetm 2 one &1 Flash Peint 205°F O.C. 184°F CC.
Fioss 62 Pammable Limits in A 0.54%-320%
B0 I Howly WA wter. 63 Fire Extinguishing Agents: Dry chamucel,
foam, carbon daade
4. Fre Extinguishing Agents Mot 1o be
# POSMMDIe. KSSD DEOPS Bwey Use® Water may be neflecive
21.:.::"“ 65 Specisl Hazards of Combustion
Moty CH! NeaRN and PORADN CONID! SPINCIes. Prosucis Not pertrerd
68 Bohevier In Fre: Not paranent
47 ipnition Tempershre. 864°F
(1]
.«
watr, Ory Cherrecsis, O™ Or Carton dicomde. LA
Warr may be rwhectve on e
(1]
Fire w2
CALL FOR MEDICAL AID
LoUD 7.4
10 shu: 9N OyeS.
mu-m 12
Remove contarminated ciotwng and Shoss.
Fiush sftecied areas with plenty of waler 13
 IN EYES, hotd syshcs open and fash weth plenty of wanter.
¥ SWALLOWEL enc wcwn s CONSCIOUS. have wictrm orwh aaster T4
o rran
DO NOT INDUCE VOMITING s
Exposure 14
17
k2 )
Emdbhwmmhim,
w-ter Mumﬁlmmm
Poliutior. Notty Iocal heelth and widire oficiels.
Not'y operators Of Nearty waisr IMakes
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION
(Se¢ Reaponee Methode Hendbook) 41 Category: Nons &1 Aguete ToxeRy:
HEUS WETING-waler COMArwant 22 Clessc Not persnent 430 ppm/24 he/bnre shomp/TL,
Restnct access a2 Y: Duta not
Mechancal contammern 83 Biciogical Oxygen Demand (BOO)X
Shouid be removed Duta not avesisbie
Chemecs) and physical treatrment 04 Fesd Chain Concentration Potentiat

|- 44 A

3. CHEMICAL DESIGNATIONS 4 OBSERVABLE CHARACTERISTICS

€0 Competibility Clses: Ketone 41 Physicat $ite {as shipped): Licasd
Formute: COCH = CICH ICHsCICHhCHa 42 Celor. Colortess
MO/UN Designetion: Not ssted 43 Odor: Like camphor

DOY ID Mo Data not avededle
CAS Pogietry No.: 78-30-1

Nore

(8]

4

4
[ ¢
[ 1]
| 84
L3 ]

(%)

S NEALTH NAZARDS
Pursonsl E S ing
goves

with A8 face mask: rubber

% Exp Iriaies Sye. nOSe and YOSt Coumes OenrS
georesmon and has some anesthetic ehect Contact of pad with Syes COUSS SOVEre FTiaton
and possidie MEsue damege. Skin is Irktewd by howd and may crech on projonged CONACL
INQISLON COUNSS FTHBYON Of MOUIh and stomach.

Trestment of Exposure: INHALATION: remove victim y from i ]
brestwng hes SIO00eC, Pve arvhcael respirsson end awygen. EYES: S00d with weter for 3t Seest
18 min; CONBUR Bn Sys EDECIelS! 88 80ON 28 possibie. SXIN: S00d with watsr. INGESTION: do
NOT induce vomuing: call 8 docky,

Tiweshold List Yelue: 5 ppm

Short Term inhalstion Limits: Deta not svadabie

Taxicity by Ingestion: Grace 2. orsl LDss = 2330 mg/hg el

Lot Tosicity: Deta not sveilable

Yagor (Gae) Writant Char Vapors cause inton such thet persorvel wil
and high Tha sflact & y.
Ugueid or Solid lrritant Causes % of e skin and frei-degres burme on

MO EXPOMSS. MBY CUSE SCONG-Cegree burts On ONG SxpOsUN.

5§10 Oocor Thweshokt Duts not svadable
G171 DM Value: 500 ppm

.

teee

L SHIPPING INFORMATION

Qrades of Puriy: 90+ %
Sarege Tompersture: Ambient
mert Atwmosphers: No reqursrment
Venting: Open (Mame wresser)

12 PHYSICAL AND CHEMICAL PROPERTIES

121 Physical State ot 15°C and 1 swnc
Lusd
123  Moleculsr Weight 1382
123  Boling Poirt a1 1 gom:
419.5°F = 215.3°C = 438.5°K
124 Point:
174F = —8.1°C & 285 1°K
128 Critcsl Temperstrw: NOt partinertt
128 Critical Prossure: Not prtnent
127  Specific Gravity:

128 Uauid Surtace Tenslon:
32.3 dynes/cm » 0.0323 N/m ot 20°C
128 Uquid Weter intertacial Tenslon:
Not perenent
1210 Vapor (Ges) Specific Sravity: 4.7%
1211 Ratio of Specific Hests of Yapor (Gask
NGt parsnent
1212 Latent Hest of Vaportzation:
135 Bu/b
- TScal/ig @ 314 X 10% J/kg

- 1233 Mest of Combustion: — 16,170 B/

= —8$.960 cai/g = —J76 X 10* J/ig
1214 Mast of Decomposition: Not perwnem
1215 Mest of Sohstiorn: NOt peranent

1216 Hesat of Polymerization: Not perwrenm
1223 Meat of Fusion: Dets not svadabie
1228 Limwting Vaiue: Dets nt sveilable
1227 Reid Yapor Presswre: Low
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DIOCTYL PHTHALATE

Comuman Bynewyms Oty g Cotorises Sagrd oo & PIRE NAZARDS W RAZARD ASSESSMENT COOE
Prarhc acd. &1 Pash Puint 425°F OC. oo Hatard Asscasment Mendibook)
wzwd‘" 62 Fammabie Limits 11 A: NO! peranert A-TU-X-Y
B (2 priee Fross on weser. €3 Prv Extinguishing Agents: Dry powosr,
o¢ prihaiste carton done, oem

&4 Pve Lxtinguinhing Agests Net 1o b
Stop Charge # PO Uset Watr or ioam mey oause Foltwyg 11. NAZARD CLASSIFICATIONS
e deosrmartt 65 Bpocil Harares of Combustion
me" oy Pragucts None 11.1 Codn of Foderni Reguistions:
08 Bohaviar v Pre: Not purtnent Mot tmted
&7  Iywton Tempersture: Duia not svaleble 12 NAS Hazard Reting for Bulk Water
&3 Weciical Mazare Not permnent Trermpormtien: Mot eg
L9 Surming Retr Data not svelaie 113 NFPA Mazard Clsssifioption:
Combusstie Categery Clnasificetion
Exonguan win dry chemcal, e, O Carbon Gowoe ‘e “':"'M.—;:""‘" Hoarth Hazarg (Bioe)... . O
L1 Siichiometic A W Pusl Retic Flommabiey Red)... ... 1
Dete ROt avastatsie Rescyvey (Yatiow) ... O
Fire 812 Pume Tempersture: Dwta not evadable
NOt harTreu 1. CHMEMICAL REACTIVITY
7.1 Reactvity With Water: NO reecson
12 - C No
L - -]
73 Stabiity During Tranaport Swbdis
T4 Neutrnitring Agerts for Ackin end
Coustics: Mot pererent
73 Polymerzstion: Not perirasrt
Exposure 78 nNitor of Polymerzasen:
Not perenent
1.7 Seilsr Ratio (Reactant 1o
Presucty Dets not swedabie
78 Rescvity Qreup M
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Phvysical State st 15°C ane 3 sow:
EMct of IDw CONCONtERone On SLEIC e B wiLAown. Liokat
w.t" mmllmﬂm 112 Meteculer Weignt 38908
Poliution 123  Befing Point st | s
NIy 10CH Mealn 070 widre e TITF = 306°C = 05K
124 Freszing Point NOt pertent
135 OCrucal Tempersass: Not persnent
L RESPONSE TO DISCHARGE T LABEL & WATER POLLUTION 125 Critical Pressurs: Not parsnent
(Bee Respores Methods Nersbesk) L1 Cotegory: None 41 Amumtc Tesiciy: Deis not svadabie 117  Seecifc Qreviry:
Macharscal contryment 22 Claes: Not persnent 62 Waterfew! Toxicity: Outs Nt Svadnbie 0.900 8t 25°C (hepach
Cramca and prwecal veswment 43 Swiogical Ozygen Demend (BOD) 129  Liguio Surtace Tenslorn: jesl)
Duts not svailabie 15 dynes/cm = 0.015 N/m &t 20°C
&4 Fosd Crain Concentration Petentiet 129  Liguid Wetsr intertscial Tension: {est)
None 30 gynes/cm = 0.09 N/m ot 20°C
1390 Vapor {Qas) Specific Orevity:
Not perwnent
3 CHEMICAL DESIGNATIONS 4 OBSERVABLE CNARACTERISTICS 1211 Ratio of Speciic Heots of Vaper (Gesk
11 CO0 Compatthilty Chaen: Esaer 41 Physicel Sty (as shipped) Soid Not pertnent
32 Fermus ) 43 Ceoler: Colortess 1212 Latert Hemt of Yapertzatior:
0-Catta[COOCH#CHICeHs NTHe)sCMs b 43 Oser. Very shgrt Not parsnert
3.3 WMO/UN Designetierc Mot hesc 1113 Meat of Combustiore —15,130 BB
24 DOT © No. Deta not svedadie = —3410 ci/g = —352 X 10* L/kg
45 CAS Rogiatry Mo 117840 1214 Mest of Decomposition: Not paranent
1215 Neat of Soluion: NOt perenent
1294  Hemt of Polymertzation: Not parsners
S WEALTN WAZARDS 1 SHIPPING INFORMATION 1125 et of Fusion: Deia not eveedie
1238  Limitng Ve Dea not svesabis
L1  Personal Pretective Euipstent Not reqasred 4.1 Grades of Purty: Duta nct svalable 1237 Peid Vapor Pressare Low
[ &) Y F [ 4 Procxes no § eMecs st normal lemperstures Dt mey pve off 82 Swerage Tempersharw: Ambior
rRsting vapor 8t high temeershare 5.3 ert Abmoaphere: NO regurement
& Tre of Lasve ares. sash sion with soap ond waler, fush eyes 8.4 Venting: Open (ferme arrester)
- war
64  Threshold Limit Vet Not perinent
L8 Short Term halstien Linde NOt perenent
£8 Texiolty by ingestion: Grace 0; LDss sbove 18 9/ F30
07 Loee ToxinNy: Not establishad
83 Vapor (Ges) Iritamt Characteristice: Noreviestng 10 e oyes end Bvost. =
89 Usuie or Sol irsant No aporecieble hezard © e skin. =
6§90 Oder Throaheit Not perarent g
. &11 DLH Velwe: Dot not ovasiabie
o —
o
BOTES —
o
—
(o]
—

JUNE 1985



‘

-,

CHEMICAL TOXICITY AND OTHER INFORMATION

ACC
OR
' . TLV STEL
COMPOUND, (mg/m3) (mg/m3) PHYSICAL STATE REMARKS
T
Arsenic Compounds* 0.2 ~--  Yellow, orange, red or white Acute and chronic arsenic poisoning results in disturbances of the digestive
crystals or powder. Appearances tract, liver, blood, kidneys, and nervous system. Arsenic is a recognized
of individual compounds vary. carcinogen of the skins, lungs, and liver. When heated to decomposition or
contacted with acids, emits highly toxic fumes.
SYMPTOMS :
Acute exposure to arsenic by ingestion causes nausea, vomiting and diarrhea and in
severe cases coma and death. Chronic exposure often manifests itself as loss of
appetite, cramps, nausea, and constipation or diarrhea. Chronic exposure results
in a variety of skin abnormalities.
FIRST AID:
Ingestion: Vomiting followed by medical attention
Direct Contact: Wash with soap immediately
INCOMPATIBILTIES:
Compound specific
Barium Compounds 0.5 ~=- Yellow, white or colorless Exposure to barium poisioning results effects to the skin, eyes and throat,
crystals ocr powder. Appearances Flammable at room temperature when in powder form.
of individual compounds vary. SYMPTOMS :
Direct Contact: Causes jrritation of eyes, nose, throat and skin
Ingestion: Symptoms vary depending upon compound.
First Aid: -
Direct contact with skin and eyes: Flush immediately
Ingestion: medical attention immediately
Cadmium¥ 0.5 0.2 Silver/White/Blue tinged Continuous exposure to cadmium may cause irreversible lung injury, abnormal lung
Salts, duats, and 0.1 metal compounds have different function and kidney disease. Increased incidence of prostatic cancer, kidney and
fumes ' respiratory cancer in cadmium workers has been observed. Dust or powder is
flammable, toxic gases may be released in a fire.
SYMPTOMS :
Inhalation: irritation of nose and throat, 0.5 to 2.5 mg/w? exposure can
cause non-fatal lung inflamation. &4 to 10 hours
exposure - severe chest pain, persistent cough, and difficulty
in breathing.
Eye: irritation
Ingestion: A dose of 15-30 mg of metal or soluble salt may cause increased
salivation, choking, vomiting, abdominal pain, etc.
FIRST AID:
Ingestion: Conscious person~-give large amounts of water immediately and
seek medical advice. '
INCOMPATIBILTIES:
Strong oxidizers, elemental sulfur, selenium, zinc, hydrobenzoic acid, ammonium
nitrate.
0 AWl
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CHEMICAL TOXICITY AND OTHER INFORMATION
(continued)

. ACC
OR
TLV STEL
COMPOUND (mg/m3) (mp/m3) PHYSICAL STATE REMARKS
Chlorides --- --- Dependent upon compound Toxicity varies greatly among the individual compounds. When heated to decomp-
osition or on contact with acids, emit toxic chloride fumes.
Chromium (II & III) 0.5 ==~ Steel gray metal or The toxicity of chromium varies with different chromium compounds. Chronic
Hexavalent (VI)* 0.05 —— silver metal powder acids and chromates appear to be more toxic than chromium metal dust,
oxide : insoluble chromium salts, and soluble chromic and chromous salts.
Exposure to certain incidence in humans.
SYMPTOMS:
Inhalation: Dust may cause irritation of nose, throat, respiratory passages, and
lungs. Repeated or prolonged exposure to chromic acid or dust may cause
ulceration and perforation of the nasal septum.
Skin: Dermatitis, repeated exposure may cause an allergic skin rash.
INCOMPATIBILITIES: ’
Alkalies, dil h,504 & HCI.
Copper Reddish, lustrous metal SYMPTOMS :
Fume 0.2 «-=-  No odor Inhalation: Copper and Copper oxide fumes may cause metal fume fever--chills,
Dust & mist as copper 1.0 2.0 fever, aching muscles, dry mouth and throat, headache, nausea, vomiting,
diarrhea and stomach pains.
Skin: May cause irritation - metal solutions can cause swelling and itching.
Ingestion: May cause stomach pain, nausea, vomiting and diarrhea from ingestion’
of 10 mg of copper by an adult and 8.5 mg by a child.
Long Term: No long term effects from inhalation or ingestion reported. Copper
fragment in cornea may cause cataracts.
FIRST AID:
Ingestion: Seek medical attention.
(Pennillamine or triethylenetetramine dihydrochloride may be beneficial in
reducing body burden.)
INCOMPATIBILITIES:
Acetylene gas, magnesium metal, oxidizing agent
Lead 0.15 0.45 Bluish white or silvery gray Lead is a cumulative poison. Increasing amount builds up in the body and
Lead Chloride¥* Solid eventually a point is reached where symptoms and disability may occur. Lead
Lead Nitrate* dust carried home may cause symptoms in other family memebers.
SYMPTOMS :
Long term exposure: Decreased physical fitness, fatigue, sleep disturbances,
headache, aching bones, constipation, decreased appetite, and abdominal pain.
Inhalation of large amounts of lead may lead to seizures, coma and death.
FIRST AID: :
Get medical attention.
Ingestion: If victim is conscious, give water.
INCOMPATIBILITIES:
Reacts violently with potassium.
roo daut
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CHEMICAL TOXICHQN) OTHER INFORMATION

(continued)
ACC
OR
TLV STEL

COMPOUND N (mg/m?) (mg/m3) PHYSICAL STATE REMARKS

Mercury*

Alkyl compounds 0.01 0.03 TSilvery mobile odorless Highly toxic by skin absorption and inhalation of fume or vapor and ingestion.

All forms except 0.05 -== liquid Spillage requires caution due to droplet proliferation.

Alkyl vapor SYMPTOMS : ’
After absorption mercury causes dermatitis, stomatitis, tremors and psychic
disturbances. Irritation of mucous membranes are also noted. Exposure to mercury
first causes excessive salivation, pain in chewing and gingivitis.
FIRST AID:
Eyes: Irrigaté immediately
Skin: Wash immediately with soap
Breath: Artificial respirator
Ingestion: Immediate medical attention
INCOMPATIBILITIES:
Acetylenes, ammonia gas, and strong oxidizers (i.e. chlorine gas).

Nickel 1.0 =«==  Silvery white malleable metal Nickel is an insoluble metal, but most common salts are soluble.

Soluble nickel 0.1 0.3 White or colored crystal or SYMPTOMS: (from nickel dust and salts)

Compounds powder Inhalation: Dust and mists can cause lung irritation, shortness of breath,
coughing and wheezing.
Skin: Itching, burning and sores referred to as 'nickel rash"

- Eyes: Irritation and damage to cornea.
Ingestion: Giddiness and nausea
Long term exposure, in addition to symptoms listed above, impairment of sense of
smell, chest pain, destruction qf nasal tissues and asthmatic lung disease. Dust
inhalation has been associated with an increased risk of lung and nasal cancer.
FIRST AID:
Ingestion: Consume large amounts of water. Seek medical attention.
INCOMPATIBILITIES:
Nickel dust is flammable. Reacts violently with fluorine, strong mineral acids;
liberates H,, ammonium nitrate, etc.
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CHEMICAL TOXICI’AN'D OTHER INFORMATION

ACC
OR
TLV STEL
COMPOUND : (wg/m?) (mg/m3) PHYSICAL STATE REMARKS
Selenium* 0.2 --- White, red or orange powder Selenium dusts or fumes are severe irritants of the respiratory tracts.
depending on specific compound Elemental Selenium has low toxicity, however, some compound have high toxicity.
SYMPTOMS :
Chronic exposure to inorganic compound causes dermatitis, pallor, nervousness,
N depression and digestive disturbances.
. FIRST AID:
Eyes: Irrigate immediately
Skin: Soap wash immediately
Breath: Artificial respiration
Ingestion: Immediate medical attention
INCOMPATIBILTIES:
Acids and strong oxidizing agents
Zinc --- -—— Blue powder 2inc is considered an essential trace element, necesary for normal growth and
development. Most zinc compounds have a relatively low order of toxicity however,
occupational exposure to zinc chloride and zinc oxide has been associated with
adverse health effects. Spontaneous combustion may occur if zinc dust is stored
in damp place. Zinc dust forms an explosive mixture with air.
Zinc Chloride* SYMPTOMS:
Inhalation: Inhalation of mists of fumes may cause respiratory or
gastrointestional irritation, shortness of breath, a feeling of constriction in
the chest and coughing with phlegm and bloody sputum. It may also produce a
cyanosis, resulting in a blue color of the skin and lip. Exposure to freshly
formed zinc oxide fumes can cause a flu-like illness called metal fume fever, with
symptoms similar to those encougtered with viral influenza.
Skin: Skin contact with zinc chloride may produce dermatitis.
Ingestion: 12 grams of zinc metal over two days has caused sluggishness, light
headedness; a staggering gait and difficulty in writing.
INCOMPATIBILTIES:
Acids, strong alkalies, amines, chlorides, chlorates, nitrates, oxides, fluorine,
S, CB,.
*See page 42, "References."
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