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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 
Oil Site). This Health and Safety Plan (HASP) has been developed as part of 
Task 1 for this Imperial Oil 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 Oil 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 Hejalth 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 Oil 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. In 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 Oil 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 Oil 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 residential properties are located 
along Orchard Place between the site and Route 3. 

2.2 Site Description 

The "active" portion of the Imperial Oil 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 Oil 
Co. site is 4.2 acres in size, statements made by Imperial Oil 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 Oil 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 Oil 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 Oil 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 I;̂  
Right of Way and eventually discharges into Lake Lefferts, approximately 1.3 1̂3 
miles downstream. Two 1-acre offsite study areas, alleged to be waste oil 
disposal sites, are located along the stream in the powerline ROW near the o 
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 
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drained conditions and are comprised of relatively recent deposits of loamy 
sands and silty loam materials. 

Surface runoff originating from outside the plant area is diverted along the 
front of the Imperial Oil 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 oil/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 RA.MP .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 Oil 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 Oil 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 Oil 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. o 
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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 minimuni 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 Oil 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 
Sludge 

Solid 
Semi-Solid 

Gas 
Other 

Characteristics 

Corrosive 
Volatile 

Flammable 
Radioactive 

Explosive 
Other 

Containment 

Pit 
Lake 
Tank 

Tank Car 

1 

Pond 
Process Vessel 
Piping 

Other 

/* 

/ * 

Lagoon 
Drum 
Lab Pack 

Other: The site is bermed to contain surface runoff. 
* Oil/water separator system. 
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TABLE 3-1 
ASSOCIATED HAZARDS AND CONCENTRATIONS OF ON-SITE CONTAMINANTS DETECTED 

IN MEDIA AT THE IMPERIAL OIL SITE 

Compound Hazard Location 
Concentration Range 

Range (ppm) 
Threshold Limit Value 

TLV (pptn) 

Volatile Organics 
Benzene 
Benzol 

ICeHel 

1,l-Dichloroethane 

ICjH^Cij] 

1,2-Dichloroethane 
Ethylene Dichloride 

[C1CH2CH2C£] 

Trans-l,2-Dichloroethylene 
DCE 

[C1CH=CHC1] 

1,2-Dicbloropropane 
Propylene dichloride 
[CH3CHCICH2CI] 

Ethylbenzene 
EB 

[C6H5CH2CH3] 

1,1,2,2-Tetrachloroethane 
Tetrachloroethane 

ICI2CHCHCI2] 

1,1,1-Trichloroethane 
Trichloroethane 
Methychlorofonn 
[CH3CCI3] 

Trichloroethylene 
TCE 
CHC£=CC£2 

Toluene 
Methylbenzene 

Ce Hj CH3 

Total Xylenes (p-.o-m-) 

C6H4(CH3)2 

Readily absorbed via inhalation & 
ingestion; absorbed through skin, 
carcinogenic. Harmful if swallowed. 

Absorbed in Gl tract and respiratory 
tract; Respiratory tract and skin irritant. 
Irritating to eyes. 

Vapor irritating to eyes, nose, throat 
liquid burns skin and eyes. 
Harmful if swallowed. 

Absorbed through GI tract and 
inhalation. 
Harmful if swallowed. 

Vapor irritiating to eyes, nose and throat, 
Liquid irritating to skin and eyes. 

Vapor irritating to eyes, nose, throat. 
Liquid irritating to skin and eyes. 
Harmful if swallowed. 
Absorbed through respiratory tract. 

Vapor irritating to eyes, nose, throat. 
Harmful if inhaled. 
Liquid irritating to skin and eyes. 
Poisonous if swallowed or if skin exposed. 

Vapor irritating to eyes, nose and throat. 
Liquid irritating to skin and eyes. 

Vapor irritating to eyes, nose and throat. 
Liquid is irritating to skin. 

Vapor irritating to eyes, nose and throat, 
Liquid irritating to skin and eyes. 
Absorbed through skin and respiratory tract. 

Absorbed via inhalation. 
Vapor irritating to eyes, nose and throat. 
Liquid irritating to skin and eyes. 

Groundwater 
Soil 

Groundwater 

Groundwater 

Groundwater 

Groundwater 
Soil 

Groundwater 
Soil 

Groundwater 

Groundwater 

Groundwater 
Soil 

Groundwater 
Soil 
Sediment (Lake) 

Groundwater 

ND-0.20A 
ND-0.01 

ND-1.A8 

ND-0.899 

ND-0.257 

ND-0.013 
ND-0.059 

ND-0.098 
ND-0.059 

ND-0.107 
ND 

ND-0.045 
ND-0.071 

ND-0.278 
ND-0.65 

ND-0.499 
ND-6.37 
ND-0.002 

ND-0.211 

10 

200 

10 

200 

75 

100 

1.0 

350 

50 

100 

100 
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'TABLE 3-1 
ASSOCIATED HAZARDS AND CONCENTRATIONS OF ON-SITE CONTAMINANTS DETECTED 

IN MEDIA AT THE IMPERIAL OIL SITE 
(continued) 

Compound Hazard Location 
Concentration Range 

Range (ppm) 
Threshold Limit Value 

TLV (ppm) 

Polychlorinated Biphenyls 
PCB 

(Cj2Hio.j,)Cl2 

Tetrachloroethylene 
Perchloroethylene 

CJJj C=CCl2 

Sec-Butyl Benzene 
2-Phenylbutane 
C.QH,^; CeHsC (CH3) CjHs 

Liquid and solid irritating to skin and eyes. Groundwater 
Soil 
Sediment 

Inhalation irritates eyes, nose, throat, 
Contact irritating to skin and eyes. 
Carcinogen. 

Moderately toxic by ingestion. 

Soil 

Soil 

ND-1.267(89.0)' 
ND-61.3 
ND-27.14 

ND-0.115 

ND-0.16 

0.5-l.Omg/m 

50 

Semi-Volatile Organics 

PHENOLS 
Phenol 
2,4-Dichlorophenol 
2,A-Dimethylpenol 
4-Nitrophenol 
Pentachlorophenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
2-Methyl 1,4, 6-Dinitrophenol 
2-Nitrophenol 

Cs HsOH 

Butyl Benzyl Phthalate 
BB 

Absorbed via ingestion, inhalation, 
and skin. Strong skin irritant. 
Irritates eyes, nose and throat. 
Maybe carcinogenic proraotor. 
Liquid or solid poisonous if swallowed 

Irritating to skin and eyes. 

Groundwater 
Soil 
Sediment 
Surface water 

ND-0.654 
NA 
ND-0.117 
ND-0.018 

Groundwater ND-0.172 N/A 

C4H9OOCCH4COOC7H7; C9H21O4 

Hexachlorobutadiene 

C£jC:CClCCl:CCl2 

Bis(2-Chloroethoxy)methane 
Dichloroethyl formal 
Dichlorodiethyl formal 
CHj(OCH2CHjU)2 

Bis (2-Chl oroi sopropy Dether 
Dichloroisopropyl ether 
C6H2CI2O; (C1CH2C(CH3)H)20 

Absorbed via ingestion and inhalation. 
Suspected carcinogen. 

Absorbed via inhalation and ingestion. 
Strong irritant. 

Absorbed via inhalation, ingestion, skin. 
Eye irritant. 

Groundwater 

Groundwater 
Soil 

Groundwater 

ND-0.108 

ND-0.025 
ND-0.928 

ND-0.067 

n .86 .71T 
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Compound 

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

IN MEDIA AT THE IMPERIAL OIL SITE 
(continued) 

Hazard Location 
Concentration Range 

Range (ppm) 
Threshold Limit Value 

TLV (ppm) 

1,4-Dichlorobenzene 
p-Dichlorobenzene 
PDCB 

Nitrobenzene 

CfiHsNOj 

Benzidine 

C,2H|2N2 

Irritates eye, nose and throat. Groundwater 
Skin irritant. 
Poisonous gas fron fire. 

Absorbed vit inhalation, skin; will burn eyes. Groundwater 
Eye, nose, throat, skin irritant; carcinogen. 
Heated vapor poisonous; liquid poisonous if 
swallowed or if skin exposed. 

Absorbed via skin, inhalation. Groundwater 
Eye, nose, throat, skin irritant. 
Carcinogen. 
Harmful if swallowed. 

ND-0.085 

ND-0.016 

ND-0.191 

75 

1.0 

10 

1,2-Dichlorobenzene 
0-Dichlorobenzene 

O-C6H4CI2 

2,4-Dinitrotoluene 

CTHGNJO*; 2,4-(N02)2C6H3CH3 

Isophorone 

CgHî iO; C0CH=C(CH3)CH2C(CH3)2CH2 

Irritant to skin and mucous membranes. 
Eye irritant. 
Absorbed via inhalation and ingestion. 
Carcinogen. 

Absorbed via skin, inhalation. 
Irritant to skin mucous membranes. 
Carcinogen. 

Irritates eyes, nose, throat. 
Harmful if swallowed. 

Groundwater 

Groundwater 

Groundwater 

ND-0.243 

ND-1.03 

ND-0.167 

50 

1.5mg/m 

N-Nitrosodiphenylamine 
NDPA 

^12^10^2^ 

Bl8(2-ethylhexyl)phthalate 
Dioctyl Phthalate 
Phthalic Acid; DOP 
Di(2-ethylbexyl) phtlalate 
o-C6H4[C00CH2CH(C2H5)(CH2)3CH3] 

No data available. 

Poorly absorbed through skin. 
Not harmful. 

Soil 

Sediment 
Surface Water 

ND-8.69 

ND-11.7 
ND-0.067 

5 mg/ro 

H . 8 6 . 7 1 T 
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TABLE 3-1 
ASSOCIATED HAZARDS AND CONCENTRATIONS OF ON-SITE CONTAMINANTS DETECTED 

IN MEDIA AT THE IMPERIAL OIL SITE 
(continued) 

Compound Hazard Location 
Concentration Range 

Range (ppm) 
Threshold Limit Value 

TLV (ppm) 

Polyaromatic Hydrocarbons (PAHs) 
Polynuclear Hydrocarbons 
PAHs include: 
Fluorene 
Napthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Phenanthrene 
Fluoranthene 
Pyrene 

Absorbed via ingestion and inhalation. 
Irritates eyes, nose and throat. 
Skin irritant. Carcinogenic. 

Groundwater 
Soil 
Sediment 
Surface water 

ND-0.407 
ND-1.37 
ND-0.5 
ND-0.6 

Elements 

Arsenic 

Barium 

Highly toxic by inhalation, Surface Soil 
ingestion, and direct contact. Sediments 
Can cause skin abnormalities. Groundwater 
Recognized carcinogen. Surface Water 

Toxic by inhalation, ingestion and Surface Soil 
direct contact. Some barium compounds Sediments 
cause irritation of the eyes, nose, throat, Groundwater 
and skin Surface Water 

1.7-852 
0.027-200 
0.012-2.4 
ND-0.534 

ND-1260 
1.2-160 
ND-0.241 
ND-23 

0.2mg/m 

0.5mg/m 

Cadmium Cadmium is not readily absorbed by the skin. Surface Soil 
When inhaled both cadmium dust and fumes are Sediments 
absorbed. Groundwater 
Cadmium dust and fumes are highly toxic and Surface Water 
carcinogenic when inhaled. 

ND-1.37 
ND-0.69 
0.002-0.007 
ND-0.008 

0.05mg/m 

Chlorides Toxicity varies widely with specific compound. Sediments 
Groundwater 

86 
2-55.5 

Chromium Commonly found in trivalent and hexavalent Surface Soil 
states. Hexavalent compounds have an irritating Sediments 
and corrosive effect on skin. Chromium dust Groundwater 
and fumes are carcinogenic by inhalation. Surface Water 

ND-160 
ND-52 
ND-0.057 
ND-0.031 

0.5mg/m 3 
0.05mg/m 
(as dust) 

Copper Copper dust toxic by inhalation; 
Irritates mucous membranes and eyes 

Sediment 
Surface Waler 

47-1500 
ND-0.036 

0.2mg/m (fume) 
1 mg/m3 ( d u s t ) 
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TABLE 3-1 
ASSOCIATED HAZARDS AND CONCENTRATIONS OF ON-SITE CONTAMINANTS DETECTED 

IN MEDIA AT THE IMPERIAL OIL SITE 
(continued) 

Compound Hazard Location 
Concentration Range 

Range (ppm) 
Threshold Limit Value 

TLV (ppm) 

Lead 

Mercury 

Nickel 

Selenium 

Zinc 

Toxic by ingestion and inhalation 
of dusts and fumes. 
Some evidence of carcinogenicity 
in animals. 

Highly toxic by skin absorption and 
inhalation of fume and vapor. 

Toxic when inhaled as a dust. 
Carcinogenic when inhaled. 

Irritant to eyes, nose and throat 
when dust is inhaled. 

Zinc compound fumes toxic 
by inhalation. 

Surface Soil 
Sediments 
Groundwater 
Surface Water 

Sediments 
Surface Water 

Sediments 

Sediments 

Surface soil 
Sediments 
Groundwater 
Surface Water 

ND-7600 
ND-1200 
ND-0.128 
ND-0.190 

ND-1.01 
ND-0.002 

16.0-21.0 

ND-0.95 

0.63-1500 
98.0-220 
0.64-0.732 
ND-0.320 

0.15mg/m (duE 
and fumes) 

0.05mg/ro 
(skin-all forms 
except alkyl 
vapor) 

3 
1 rog/m 3 
0.1 ng/m 
(soluble compou 

0.2" mg/m 

Compound 
dependent 

NOTES: 

a : Concentration detected in distinct oil layer 
ND: Denotes parameter analyzed 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 Overall Scope of RI/FS 

The total scope of the Imperial Oil 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 Oil 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-

I tion, therefore, focuses on: identifying contaminant sources through air 
I monitoring, sediment, soil, waste, surface water, and groundwater sampling; 

defining the distribution of contaminant migration both laterally and vertical-
I 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 j_, 

I . borings and surface sampling. '2 

I "̂  
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 o 
j maximum of 100 feet deep) will be installed, gamma-logged, and sampled. 
j The deep wells will be screened in the lower portion of the Englishtown 

13 
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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. 

3 
13 
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5.0 HAZARD ASSESSMENT 

5.1 Personal Protection Level Description 

The level of personnel protective equip.ment 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 Oil site specific HASP is based on the 
information made available through site files, 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 
I 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 
i escape respirator. 

Level D. Level D is the basic work imiform, selected when site hazards are 
I judged to be minimal. Investigators and response personnel, however, must not 
I 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 i^ 
' respiratory protection. Fit testing is accomplished prior to site explorations 

and each individual is assigned a fitted respirator for the duration of the o 
\ 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 Level^ 0 to 5 5-500 500-1000 

Respirator 
Type 2 

Escape Full Face 
& Escape 

SCBA SCBA 

Clothing 
o Boots 
o Safety glasses 

or equivalent 
o Hard hat 
o Gloves, inner 
and outer 

o Booties 
o Coveralls 
o Chemical protective 
coveralls 

o Totally encapsulated 
suit 

X 
X 

X 

X 

X 
X 

X 
X 
X 

X 
X 

X 
X 
X 

X 
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 modifications. 
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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 Oil 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 Oil 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. If 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 
M 

The hazard level for sampling of monitoring wells will be at and level C dermal ŷ  
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- o 
ing zone are continuously above 5 ppm level B protection will be required. o 

o 
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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 Oil 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 5ppm, 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 personnel 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 Oil 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 Oil Site, R.A. Steeves will serve as Corporate Health and Safety 
Coordinator (CHSC) and Linda Healey will serve as Health and Safety Officer 
(HSO). 

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 
I during the conduct of site work. All health and safety-related duties and 

responsibilities will be assigned only to qualified individuals on-site, 
I i.e., relative to medical exams and training, assignments must be cleared by 
', the CHSC. 

Site Health and Safety Officer 

I 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 
j 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 

j be responsible for implementation of the HASP. She may direct or participate 
j 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), 2 
' 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 Fie-ld Personnel and Training 

Personnel that may be present at the Imperial Oil 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 o 
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FIGURE 6-2 
ON-SITE PERSONNEL TRAINING 

INDICATES REOUIRED TRAINING COMPLETED 
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work, including training for A, B, C, and D levels of personal protection, site 
entry procedures and use of monitoring equipment. 
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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 contingency plans. 

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

M 
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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 irritations, 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 

a. Medical history 
b. Medical examination 
c. Vision: 

o near/distant , 
o color 

d. Audiometry (optional, assignment dependent) 
e. Radiology: PA/LAT 
f. Spirometry 
g. Electrocardiogram (optional, age and history dependent) 

2. LABORATORY ANALYSIS 

Hematology 

complete blood count 
red blood cell count 
hemoglobin 
platelets 
sedimentation rate 

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 

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

inorganic phosphate 
blood urea nitrogen 
cholesterol 
albumin 
alkaline phosphatase sodium 

chloride 
CO 
CD/globulin ratio 
BUN/creating ratio 

T3 uptake 
Total T4 
Immunoprofile III 

Urine Analysis 

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 n 
established safety policy. ^ 

9. Unauthorized breaches of specified safety protocol will not be allowed. 3 
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 moustacjies) 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 Oil 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. '-' 

ft) 

1. Recognize that Jordan's presence on-site implies a perceived contamination 
potential by the client. o 
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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 Oil. 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. 

M 
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10.0 SITE SPECIFIC MONITORING 

During field activities several monitoring instruments will be used on the 
Imperial Oil 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 ) . 

o 
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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 stations. 
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 Equipment Decontamination 

2 
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. o 
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All 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. 

1. Wash with non-phosphate detergent 
2. Rinse with tap water 
3. Rinse with 10% nitric acid solution-
4. Rinse with distilled water* 
5. Rinse with acetone (pesticide grade)**-
6. Air dry** 
7. Rinse with distilled water 

* 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 a 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. o 
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The contaminated equipment will be taken from the drop area and the 
protective coverings removed and disposed of in the appropriatfe 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 
preceded, e.g., i^l 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 2 
emergency phone numbers as shown in Appendix A. 
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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 imdergo 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 2 
safety procedures are designed to minimize this hazard. However, it is 
still a possibilityvthat contact or ingestion of materials may occur. One 

•tl 
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Principal Disposal Method (type and location): Wastes were suspected to 

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. 

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

overhead in off-site areas and berms surrounding site 

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. 

C. HAZARD EVALUATION 

Volatile and semivolatile organics, PCBs and heavy metals have been detected 

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. 
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D. SITE SAFETY PROCEDURES 

Map/Sketch Attached? Yes Site Secured? Partially 

Perimeter Identified? Yes Zone(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 

Drill borings and installation of 

monitoring well 

Soil test borings and surface soil 

sampling 

MINIMUM LEVEL OF PROTECTION 

Waste pile sampling 

Surface water/sediment sampling 

Monitoring well sampling 

Private well sampling/Surveying 

Drill Cuttings/Well Development 

water sampling 

Level D/Level C (Dermal) 

Level C 

Level 

Level 

Level 

Level 

Level 

C 

D/Level C 

D/Level C 

D 

C 

(Dermal) 

(Dermal) 

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. 

o 
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TABLE A-1 
PERSONNEL SAFETY EQUIPMENT CHECK LIST 

Estimated 
Quantity 
Required 

Protective and 
Safety Equipment 

Model or 
Material 

4 
. 4 
120 
4 
4 
20 
180 
60 

120 

4 

4 

2 
2 

10 

SCBA 
Spare Cylinders 
Escape Mask 
Full Face 
Cartridge 
Hardhat w/ Face Shield 
*Safety Glasses 
Ear Protection -
*Gloves, inner 
^Gloves, outer: 
Chem Resist Coveralls 
Disposable Coveralls 
Splash Aprons 

*Boots: Safety Boots 
Fully Encapsulated Suits 
*Dosimeters 
First Aid Equipment 
*Utility First Aid Kit 
Industrial First Aid Kit 

*Eye Wash Station 
*Fire Extinguisher 
Safety Harness 
Emergency Tools 
Other 
Duct Tape (rolls) 

MSA 401 

ELSA 

surgical 
nitrile 

Coated Tyvek 
Vinyl 

TLD 

Portable 
CO, 

* - Mandatory 

2 
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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 distilled 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) 

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

with clean paper towel or wipe. 

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. 
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TABLE A-2 

DECONTAMINATION EQUIPMENT/MATERIALS 

Quantity Type Remarks 

10 

1 

10 

2 
4 

10 

10 

25 

10 

lbs. 

gallons 

gallons 

boxes 

1 roll 

10 boxes 

wash tubs 

high pressure water sprayer 
cold 
hot 

steam sprayer 

scrub brushes 

containers 
contaminated liquids 
contaminated disposables 

detergent 

acetone 

deionized water/distilled 

disposable wipes 

plastic wrap 

Ziploc bags 

55 gallon drums 

non-phosphate 

TJ 
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TEAM ORGANIZATION: 

Team Member Responsibility 

Peter Baker 

Ian Broadwater 

Robert Burger 

David Dionne 

Charles Goodwin 

Linda Healey 

Barbara Ikalainen 

Ronald Lewis 

Tom Longley 

Jay McMullen 

Denley Poor 

Sharon Secovich 

Scott Wibby 

Field Coordinator 

Drilling Monitor 

Groundwater Sampler 

Groundwater Sampler 

' Groundwater Sampler 

Drilling Monitor/HSO 

Project Manager 

Technical Director 

Drilling Monitor 

Groundwater Sampler 

Drilling Monitor 

Groundwater Sampler 

Drilling Monitor 

WORK LIMITATIONS (Time of day, etc.): 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. 
l-H. 
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E. EMERGENCY INFORMATION 

LOCAL RESOURCES 

Ambulance 201-536-0100 First Aid Squad/Morganville, NJ 

Hospital Emergency Room Freehold Area Hospital 201-431-2000 

Poison Control Center Hotline 1 (800) 962-1253 

Police 201-536-0100 Marlborough Police Department 

Fire Department 201-591-1411 Morganville, NJ 

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

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

Explosives Unit N/A 

EPA Contact Alberto Barrera (212) 264-1217 

SITE RESOURCES 

Water Supply Provided by Imperial Oil 

Telephone Imperial Oil Facility/Public Phone at Jet, of Tennant Road 

Radio 

Other 

EMERGENCY CONTACTS 

: 1. Dr. Frank Lawrence (207) 871-2617 
i 2. Bruce Campbell, RPh (207) 871-2449 

3. Maine Poison Control Center. . (207) 871-2950 
j 4. E.C. Jordan (Maine) (207) 775-5401 
I 5. E.C. Jordan (Florida) (904) 656-1293 

6. E.C. Jordan (Detroit) (313) 569-3955 
7. Envirologic Data (207) 773-3020 

I 8. Bob Soboleski, Site Manager (NJDEP) (609) 984-2990 
i 9. USEPA Emergency Response (800) 424-8802 

10. CMA Chemical Referral Center (800) 262-8200 
11. L. Healey (HSO) (207) 775-5401 
12. Lester Jargowsky, Health Officer . (201) 431-7465 M 
13. Saul Homick, Mayor (Municipal Offices) (201) 536-0200 3 
14. 24-Hour Hotline (609) 292-7172 
15. NJDEP Emergency Response (201) 426-0796 ^ 
16. Imperial Oil Contact (George Kulick) (201) 591-9400 o 
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F. EMERGENCY ROUTES 
(Give road or other directions; attach map)' 

HOSPITAL: PRIMARY ROUTE: i. 

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 jet 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. 

HOSPITAL: ALTERNATE ROUTE: 

. 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 Comer. Get on Route 9 south toward Freehold. 

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

approximately 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: 

DATE:_ 

DAY NO: 

E.C. JORDAN WORK PARTY: 

SUBCONTRACTOR ( 

VISITORS: 

WORK SITE LOCATION: 

SUMMARY OF CONDITIONS ENCOUNTERED: 

FIRST AID ADMINISTERED? 

INFRACTIONS OBSERVED: 2 

BY: 
o 
o 

o 
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HASP & HEALTH MONITORING PLAN ACKNOWLEDGEMENT 

V 
1 

' I have read and understood the Imperial Oil Co. Health and Safety Plan (HASP), 
and am familiar with the nature of the site and the safety provision to be 

I followed on-site. I am currently enrolled in a health monitoring program 
! comparable to E.C. Jordan's as described in the HASP. 

Signed 
1 Date 

3; 
n3 

o 
o 

o 

B-2 S 

11.86.71 
/ 0063.0.0 

1 



PERSONAL HAZARDOUS WASTE EXPOSURE RECORD 

NAME: 

SITE: OATE: 

NUMBER OF HOURS ON SITE: . 

CONDITION OF SITE: 

AMBIENT AIR/SOIL/WATER INDICATORS: 

LABORATORY: G.C 

P.l. METER. 

OTHER 

I TYPE CF EXPOSURE (i.«. inftololion, soil/wafar cootoct):. 

ON-SITE: G.C. 

P.l. METER. 

OTHER 

OPERATION PERFORMED (i.s. test pit inspection, sampling, dri l l ing):. 

CHEMICALS BURIED OR KNOWN PRESENT: 

PROTECTIVE EQUIPMENT WORN: 

• SAFETY SHOES (STEEL TOE a SHANK) 

• CHEMICAL RESISTANT SOOTS, T Y P E : _ 

' 3 HALF-FACE RESPIRATOR 

TYPE OF CARTRIDGE: 

Q FULL-FACE RESPIRATOR 

TYPE OF CARTRIDGE:— 

DECONTAMINATION MEASURES TAKEN: 

O CHANGE OF CLOTHES 

D SHOWER 

C CHANGE OF PROTECTIVE EQUIPMENT 

PERSONAL PROTECTIVE DECONTAMINATION PROCEDURES: 

D INNER LAB GLOVES 

n OUTER CHEMICAL RESISTANT GLOVES 

TYPE:. 
n COVERALLS 

TYPE: 

a 

D 
D 
n 

UNUSUAL SITE CONDITIONS/OCCURANCES:. 

I OBSERVED HEALTH EFFECTS:. 

NOTES: 

2 

o 
o 

o 
No 



APPENDIX C 

MISCELLANEOUS REPORTS 
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SITE SAFETY FOLLOV-UP REPORT 

(To be completed for each field change in plan.) 

Was the Safety Plan followed as presented? yes no 

DESCRIBE IN DETAIL ANY CHANGES TO THE SAFETY PLAN: 

REASON FOR CHANGES; 

APPROVED BY SITE MANAGER: DATE: 

SITE SAFETY OFFICER: DATE: 

EVALUATION OF SITE SAFETY PLAN 

Was the Safety Plan adequate? yes no 

WHAT CHANGES WOULD YOU RECOMMEND? 

2 

o 
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ACCIDENT REPORT 

SITE: 
LOCATION: 

Report No. 

PROJECT NO. 

DATE OF REPORT: 
NAME AND ADDRESS OF INJURED 

PREPARERS NAME: 
SSN: 

YEARS OF SERVICES: 
DIVISION/DEPARTMENT: 

AGE: 
SEX: 

TIME ON PRESENT JOB: TITLE/CLASSIFICATION: 
DATE OF ACCIDENT: TIME: 

ACCIDENT CATEGORY: Motor Vehicle 
Chemical Exposure 

Property Damage 
Near Miss 

Fire 
Other 

SEVERITY OF INJURY OR ILLNESS; Non-disabling 
Medical Treatment 

Disabling 
Fatality 

AMOUNT OF DAMAGE; PROPERTY DAMAGED: 

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

CLASSIFICATION OF INJURY 

Fractures 
Dislocations 
Sprains 
Abrasions 
Lacerations 
Punctures 
Bites 
Respiratory Allergy 
Other (explain) 

Heat Burns 
Chemical Bums 
Radiation Burns 
Bruises 
Blisters 
Toxic Respiratory 
Exposure 

Toxic Ingestion 

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: 

EMERGENCY SERVICE: 

ACCIDENT LOCATION 

Causative agent most directly related to accident (object, substance, material, 
machinery, equipment, conditions): 

2 
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WAS WEATHER A FACTOR? 
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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 REQU'IRED 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 required) 

WITNESSES TO ACCIDENT 

C-3 
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Signature of Site Manager: o 
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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-

f tial for injury, specifically, heat casualties. Site personnel will be in-
I 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 

I 1. Heat Exhaustion 

a) 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. 

b) 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. 

2. Heat Stroke 

a) 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. 

b) 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. 
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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 
85° 
80° 
70° 

90 
-90 
-85 
-80 

'F 
'F 
"F 
'F 

i hr. 
i hr. 
1 hr 
li 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 M 
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 o 
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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2. 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 period 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 period 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 period to make sure that it has dropped below 99°F. 

Good hygienic standards must be maintained by frequent change of clothing 
and daily showering. Clothing should be permitted to dry during rest 
periods. Persons who notice skin problems should immediately consult 
medical personnel. 
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COLD WEATHER OPERATIONS 

I. INTRODUCTION 

Cold weather often causes problems 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 ito 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 critical 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, £md the treatment of cold 
weather injuries. 

II. COLD WEATHER INJURIES 

There are two basic categories 

A. Local Cold Injuries 

of cold weather injuries; local and systemic. 

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. 

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 extremities, and is a chronic injury of the skin 
£ind peripheral capillary circulation. Covering and protecting the skin 
from prolonged exposure tp the cold is the best method of preventing and 
treating chilblains. 

Frostbite is the freezing 
to very low temperatures. 
exposed parts of the face 

of some part of the body as a result of exposure 
Frostbite can affect hands, feet, ears, and 
It occurs when ice crystals form in the fluid 

in cells of the skin and tissue, 
good, frostbite will not occur. 

As long as blood circulation remains 
Frostbite is a constant hazard in sub­

zero weather, especially where there are strong winds. 
2 
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There are three stages of 
amount of tissue damage, 
(frostnip), which affects 
involves the skin and the 
bite, a much more serious 
and even bone. 

a. Symptoms 

frostbite. Classification depends upon the 
Severity can range from incipient frostbite 
the skin, to superficial frostbite, which 
tissues immediately beneath it, to deep frost-
injury with damage that may affect deeper tissue 

Symptoms for each of the three stages of frostbite include: 

Frostnip 
Skin first turns red, later becomes pale or waxy white. 
May be tingling, stinging, 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 finn 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. 

•' I 

Blisters and swelling may occur. 

b. Emergency Treatment of Frostbite 

Frostnip is easily reversed 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. 

11.86.71 
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Superficial Frostbite 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 constricting items (boots, gloves, socks) from area of 
injury if it can be done without danger of further frostbite. 

RAPID REWARMING WILL MINIMIZE TISSUE LOSS. 
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Warm extremities in a carefully-controlled warm water bath (104°F to 
106°F) until tips of the fingers or toes turn pink and feeling 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 heat injury as a result. 

I 
DO NOT use snow to thaw frostbite. 

DO NOT rub, massage or use pressure on the affected areas. 

Watch to see if CPR is necessary. 

Continue Care: 

Keep frostbitten parts elevated if possible. 

Give victim warm drinks such as tea, coffee, or soup. 

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 

Frostnip usually does not require medical care. 

Superficial Frostbite. Blisters may require medical care. 

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

d. 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. 

M 
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Pull a scarf or jacket fl 
tightly around your face 

ap over the lower part of your face or a hood 

Exercise face, fingers and toes from time to time to keep them warm and to 
detect any areas that may have become numb. 

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

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

a. Symptoms 

In the early stages the feet and toes are pale, feet are cold, numb, 
stiff. Walking is difficult. If preventive action is not taken, feet 
will swell and ache. In extreme 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 expose them to warm but not hot air. 

c. Prevention of Immersion Foot 

Because early stages of immersion 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 
quently by wriggling 
tight boots. 

11.86.71 
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your toes and moving your ankles. Never wear 
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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 systemic hypothermia, and can occur at temperatures 
well above freezing. Hypothermia is the progressive lowering of body tempera­
ture accompanied by rapid, progressive mental and physical collapse. Subnormal 
temperature within the central 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. I 

Hypothermia usually occurs between the temperatures of 30-5Q°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 hypothermia. 

On land, hypothermia may take lup 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 tissues chill very fast. Within even 10 to 15 

90°F 
80°F 

When core (internal 
unconsciousness may occur. In water, when the 
heart failure is the usual.cause of death. A 

'f losing the use of arms and legs or by becoming 

minutes, the temperature of the heart and brain may drop 
body) temperature reaches 
body temperature drops to 
person may drown as a result o' 
unconscious. 

a. Symptoms 

In the early stages of hypothermia, the body begins to lose heat faster 
than it can produce it ancl 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. 

SYMPTOMS OF HYPOTHERMIA 

hypothermia symptoms become increasingly severe: 

Person is conscious, alert. May have shivering that 
becomes uncontrollable as|core temperature nears 95°F. 
Respirations increase at first. 

APPROX. 
CORE TEMPS. 

Above 95°F 
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Person is conscious but disoriented, apathetic. 
Shivering present but diminishes as temperature 
drops. Below 92°F respiratory rate gradually 
diminishes, pupils begin to dilate. 

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

Unconscious, diminished respirations. 

Barely detectable or nondetectable respirations. 

b. Emergency Treatment of Hypothermia 

95-90°F 

90-86°F 

Below 86°F 

Below 80°F 

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 wet 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 BE 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 warming a victim of hypothermia. (NEVER put an 
UNCONSCIOUS VICTIM in a bathtub.) 

If it is not possible to 
METHOD: 

give the person a warm bath, use an ALTERNATIVE 

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 caimot use any of the 
other methods: 

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

Do NOT leave the p 
to go for help uni 

Continue treatment: 

Give warm liquids 

erson in a sleeping bag without extra heat in order 
ess there is no other alternative. 

and nourishing food if the person is conscious. 

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

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 ) 

c. Medical Care for Hypothermia 

HYPOTHERMIA IS A SEVERE 
POSSIBLE. Even persons 

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

d. Prevention of Hypothermia 

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 wihdproof, water-resistant outer jacket. In rain or 
snow, wear adequate rain gear. 

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

1 
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. 
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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. 
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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 

r 

b 

Cold weather conditions can severely 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 beverages there? Is 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 
room, how can you insure 
monoxide poisoning? 

B. Scheduling 

a warming area or will use a heater in a closed 
there is adequate ventilation to prevent carbon 

Try to schedule work in the least severe weather. 

Plan to rotate crew members to keep cold exposures short. 

11.86.71 
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Allow sufficient time for frequent warming breaks. 

Remember that workers in heavy 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 travel on site access roads impossible, or treacherous 
at best. Personnel should not be allowed to work on-site if conditions 
severely hamper the arrival or 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, blanketsi 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 
iinsafe, 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 
providing hot food and beverages if one is not available nearby. 

Provide emergency communication equipment for use between ground crews and 
those working in the cold, at heights, or in remote locations. 
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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 monitoring 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 onsite. 

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'amination solutions, and sample containers from 
freezing, attempting to sample 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 
Site Manager and Site Safety 

require considerable planning on the part of the 
Officer. 

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

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

A sufficient niimber of warm-up breaks must be provided to onsite personnel. 

Enclosed, heated decontamination facilities may be required. 

Additional time must be allotted in the morning 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. 
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LEVEL B OPERATIONS 

I• Introduction 

Level B protection is selected when respiratory and dermal hazards are severe, 
but total encapsulation is not indicated. Level B protection includes a 
self-contained breathing apparatus (SCBA), a hard hat, steel-toed chemical 
resistant boots, two pair of chemical resistant gloves and chemical resistant 
coveralls. A rubber apron to protect the SCBA harness assembly and regulator 
from contamination may be needed 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 volatile 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 Leyel 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 always 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 emergency 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 downr|ange 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 individual is responsible for organizing decontamination stations, 
assisting/supervising all decontamination operations, changing air tanks, 
disassembling the decontamination stations, and disposing of all contaminated 
fluids. I 
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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 complete all downrange operations. On large teams, 
the field personnel who are not currently downrange can assist with decontami­
nation or command post operations. 

Other Personnel 

In some operations it is considerably 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, 

III. 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. 

3: 
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f 
RESPIRATORY PROTECTION PROGRAM 

4 

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 field activities at hazardous or potentially hazard­
ous locations are currently required by Jordan's Health and Safety policies to 
be enrolled in the corporate 'Health 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 
claustrophobia, are also cons 

to health. Psychological limitations, e.g., 
jidered in personnel assignments. Training in the 

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

No personnel will be assigned duties 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. 

III. APPLICABLE EQUIPMENT 

Jordan maintains the following respiratory protective equipment; 

o 
o 
o 
o 

full-face chemical/mechanical air purifying respirators 
self-contained breathing! apparatus 
full-f^ce air line-supplied breathing apparatus 
5-minute escape air supply 

I 
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. 2 

nj 
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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 appropriate 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. 

1 

2 

3 

4 

These procedures are attached 

VI, 

Topic 

Respiratory Protection Principles 

Selection of Respirators 

Fit Testing 

Inspection/Maintenance/Storage 

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: 

o respirator selection 
o personnel training 
o fit testing 
o respirator maintenance 
o documentation 
o program evaluation and improvements 
o personnel pulmonary testing and certification 

Written health and safety plans for each site, and site hazard assessments 
result in respirator selection in accordance with the decision logic set forth 
in Standard Respiratory Protection Procedure No. 2. 

M 
2 
^3 
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• 
Fit testing and respirator maintenance 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 respiratory 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 Documentation of respirator selection is included in the hazard assessment 
of each site's Health and Safety Plan. 

W 

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

Documentation of medical isurveillance is achieved indirectly by maintain­
ing a list of enrolled employees in the Health Monitoring Program and 
directly through physicia!n certification of personnel allowed to be 
assigned respiratory protective 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 surveillance 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 Safety Officer and maintained in project files. 

Respirator inspection and 
for each respirator, SCBA 
(Exhibit 2) 

maintenauice records are created and maintained 
and escape respirator by the equipment manager. 

Inspection and documentation occurs before each imit is removed from stock 
and when it is returned, or monthly. 

ftl 
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Exhibit 1 

Respirator Fit Test Worksheet 
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RESPIRATOR FIT TEST WORKSHEET 

• l 
Applicant Name 

Organization 

Date of Test 

Employee Number 

Equipment Type 

Manufacturer 

Model/Size 

Test Conducted by 

TEST RESULTS 

(1) Negative Pressure Test 

(2) Positive Pressure Test 

(3) Isoamyl Acetate Vapor Test 
Initial Odor Recognition 
Odor Detected w/ Respirator On 

(4) Irritant Smoke Test 
Irritant Detected 

Pass ( ) 

Pass ( ) 

Yes ( ) 
Yes ( ) 

Yes ( ) 

Fail 

Fail 

No 
No 

No 

( 
( 

( 

( 

( 

) 
) 

) 

) 

) 

Employee briefed on fujidamental principals of respiratory protection, use, 
inspection, cleaning, maintenance and storage of equipment 

Yes ( ) 

ADDITIONAL INFORMATION 

No ( ) 

Last Employee Physical Exam Conducted on 
Stress Test Included 

At Medical Facility 

Yes ( ) No ( ) 

Corrective Lenses Required 

Facial Characteristics: Cl 

Follow-up Physical Due 

for Normal Work Tasks Yes ( ) No ( ) 

ean Shaven ( ) Beard ( ) Other ( ) 
Specify 

I hereby certify the subject employee has been fit tested according to proce­
dures specified in RESPIRATORY PROTECTION PROCEDURE NO. 3. 

2 
TJ 

o 
o 

OJ 

o 

11.86.71 
0091.0.0 

Tester Name Date 



Exhibit 2 

Respirator Use & Maintenance Record 
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RESPIRATOR USE AND MAINTENANCE RECORD 

Respirator 

ID Number 

Respirator Type 

Manufacturer 

Model Number Date Place In Service 

Assigned t 
or 

Date Location of 

11.86.71 
0093.0.0 

0 Whom Inspection/Maintenance 
and Charging (SCBAs) 

Storage Information Serviced By 
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 1 
RESPIRATORY 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. In addition, the body must be supplied with 
enough oxygen to maintain a normal capacity to perform tasks. 

1.2 ROUTES OF EXPOSURE 

The volume of air inhaled 
The volume of air inhaled 
go up to 75 i/min (a 12-fold increase) 

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

Air is inhaled through the nose and mouth and travels an extremely turbulent 
path to the lungs. 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. Insoluble contaminants caught 
in the mucus are swept up 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 

Gas 

Nitrogen 
Oxygen 
Argon 
Carbon dioxide 

Volume (%) 

78.9 
20.95 
0.93 
0.04 

Partial Pressure 
(mm Hg at sea level) 

594 
159 
7 
0.03 

2 

o 
o 

It is not the percentage of O2 in the air, but rather its partial pressure 

(pOj). that is important in respiration. As one increases in altitude, the Co 
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percentage of O2 stays constant, but pOz drops. Additionally, as the 

percentage of O2 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 pOj 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 pC)2 in the respiratory system, causing a slight oxygen 

deficiency. 

1.3.2 Oxygen Levels/Physiological Effect 

t 
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 O2 at sea level. then an atmosphere-supplying device must be used. 

Note that as altitude increases, the percentage of O2 stays constant, but the 

PO2 drops. There is currently no standard that accounts for the drop in p02 

with altitude; the problem is currently lander 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 describe particulates in air without regard to their 
origin. Particulates are collected on the walls of the respiratory tract 
depending upon their size as follows; 

1. Pharynx - 10-30 vm 
2. Trachea - 10 ym 
3. Bronchus - 5-10 ym 
4. Alveoli - 0.1-1 ym 

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

Particulates affect the human body as follows: 

I 
1. Nuisances - inert substances that cause no lung damage but inhibit proper 

functioning of the lungs. 
1 

2. Inert pulmonary reaction causing substances - substances that produce 
nonspecific pulmonary effects. 

2 

o 
o 

00 



f 
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 GASEOUS 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. 

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

_ 24.45 . J 
ppm = 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 Z , Z , and Z . 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 "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 an adverse cumulative or delayed ^ 
effect on health". ^ 

OSHA adds these criteria: 
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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 reactions. 

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. 
f 

The legal requirements for respiratory protection are summarized below. 

j 1. Williams and Steiger Occupational Safety and Health Act of 1970 estab-
t 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 Z88.2 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. 

3: 
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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 

I major points of the respirator decision logic. For the complete text, see John 
1 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-
I 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-

i 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 
I will allow only respirators approved under 30 CFR 11. Classes of respirators 

are only included when at least one device has been approved. 

d 

* 

Protection factors are criteria used in determining what limiting aoncentra-
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 conceming 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 GENERAL 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: ^ 

'V 

a. Permissible exposure limits specified in 29 CFR 1910.1000 (Tables 
Z-1, Z-2, and Z-3). 

b. Warning properties if the substance is a gas or a vapor. 
o 
(-• 

c. Eye irritation potential of the substance. u> 
00 
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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. 

Step 2 - Determine Physical State of Substance. Determine the physical 
state(s) of the substance as it is likely to be encoimtered in the occupa­
tional environment. It will be either (1) gas or vapor; (2) particulate 
(dust, fiime or mist); or (3) combination of (1) and (2). 

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. 

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 n 
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 

OXYGEN 
DEFICIENCY 

TOXIC 
CONTAMINANT 

SELF CONTAINED 
APPARATUS 

( I 3 ) ( f ) 

COMBINATION 
AIR LINE AND 

AUX. SCBA 
GASEOUS 

GASEOUS 
ANO 

PARTICULATE 

IMMEDIATELY 
DANGEROUS 

TO LIFE 

POSITIVE 
PRESSURE 

SELF CONTAINED 
APPARATUS 

( I3 ) ( f ) 

NOT 
IMMEDIATELY 
DANGEROUS 

TO LIFE 

POSITIVE 
PRESSURE 

AIR LINE 
ANO SCBA 

GAS MASK 
(141(1) 

ESCAPE ONLY 

AIR LINE 
RESPIRATOR 

( I9 ) ( i ) 

HOSE MASK 
WITHOUT 
BLOWER 
( I9) ( j ) 

CHEMICAL 
CARTRIDGE 

RESPIRATOR 
(23)( l ) 

PARTICULATE 

DUST MASK 
OR FUME 

RESPIRATOR 
(2I)(I<) 

AIR UNE 
RESPIRATOR 

(I9)(u) 

ABRASIVE 
BLASTING 

RESPIRATOR 
(I9)(u) 

IMMEDIATELY 
DANGEROUS 

TO LIFE 

POSITIVE 
PRESSURE 

SELF CONTAINED 
APPARATUS 

( I3) ( f ) 

NOT 
IMMEDIATELY 
DANGEROUS 

TO LIFE 

POSITIVE 
PRESSURE 

AIR LINE AND 
SELF CONTAINED 

APPARATUS 

GAS MASK W/ 
SPECIAL FILTER 

(I4)(i) 
ESCAPE ONLY 

AIR LINE 
RESPIRATOR 

(I9)(u) 

HOSE MASK 
WITHOUT 
BLOWER 
(I9)(u) 

BASED ON BUREAU OF MINES INFORMATON CIRCULAR 7792 
NUMBERS IN PARENTHESIS REFER TO BUREAU OF MINES SCHEDULES 
LETTERS IN PARENTHESIS REFER TO SUBPART OF NIOSH/MESA 30 CFR PART II 

CHEMICAL 
CARTRIDGE 

RESPIRATOR 
WITH 

SPECIAL FILTER 
(23)(m) 
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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 maintained 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 LDcn °f 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 M 
pesticides with poor warning properties, prudent practice dictates that a ^ 
respirator should not be used to protect against any substance with poor 
warning properties. o 

o 
)-> 
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)-• 

11.86.71 



p 

] ' 

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 cotmnonly 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 beeti 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: o 
o 
^-l 

"immediately dangerous to life or health" means conditions that pose an 
immediate threat to life or health or conditions that pose an immediate o 
threat of severe exposure to contaminants, such as radioactive materials, j^ 
which are likely to have adverse cumulative or delayed effects on health. lo 
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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 are 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 maxim\im worker protec­
tion is used. 

J.. J 

2.4.6 Lower Flaimnable Limit S 

In addition to toxic chemicals and irritants, it is necessary to consider 
flammable substances. In any atmosphere where there is a likelihood of a o 
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. 

1—1 

Contaminant concentrations in excess of the LFL are considered to be IDLH. At f̂  
VAJ 

<5r above the LFL, the use of respirators is limited to those devices that 
provide the maximum protection (i.e., positive pressure self-contained breath-
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ing apparatus (SCBA) and the combination positive pressure supplied-air 
respirators with aiixiliary positive pressure SCBA). 

I 
2.4.7 Protection Factors 

I The protection factors of respiratory protection devices are a useful numerical 
1 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 
f a part of the protection factor and becomes a significant consideration for 
i less efficient air-purifying respirators. 

The protection factor of a given respirator for a specific user times the PEL 
i (or TLV) for a given substance is the maximum allowable concentration for that 
I 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 
I 

Jordan provides and requires employees to carry an escape respirator where 
1 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 LC_^ of less than 10 ppm.) 

o 
o 
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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 Pressure 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 ^ 
cover is required, this test should be used sparingly. For respirators whose nj 
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 o 
before entering any hazardous atmosphere. v_i 
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3.1.3 Test 3 - Isoamyl Acetate Vapor (Banana Oil) Test 

The chemical isoamyl 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 cjmister. 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 isoamyl 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 oil 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 2 
following: 'tf 

o 
1. Normal breathing. o 

(-1 

2. Deep breathing like during a heavy exertion period: this should not be ^ 
done long enough to cause hyper ventilation. 
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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 fliter(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 tester tells the user to close his/her eyes, even if wearing a full i-i 
facepiece respirator, and to keep them closed until told to open them. >xj 

3. The tester lightly puffs smoke over the respirator, holding the smoke tube o 
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. 

o 

>Ck 
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4. 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. 

5. 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. 

6. 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. 

7. 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. 

2 

o 
o 

>«k 

00 
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 
INSPECTION/MAINTENANCE/STORAGE 

! 
4.1 INTRODUCTION 

i 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 

j demanding circumstances. Serious injury or death can result from wearing a 
I defective device during emergency escape or rescue. 

This program includes: 

1. Inspection for defects (including a leak check). 
2. Cleaning and disinfecting. 
3. Repair as required. 
4. Proper and sanitary storage of equipment. 

i 
i 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. 

4.4 INSPECTION PROCEDURES 

o 
Respirator inspection shall include checking of: 2 

1. Tightness of the connections. Q 
2. Facepiece. ^ 
3. Valves. vo 
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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 FIELD 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). 

I d. Cracked or badly scratched lenses in full facepieces. 

I 
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 î  
surface. 

o 
e. Missing or defective valve cover. ^ 

f. Improper installation of the valve in the valve body. o 
v-" 

4. Examine the air-purifying element(s) for: o 
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a. Incorrect cartridge, canister or filter for the hazard. 

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

c. Expired shelf-life date on the cartridge or canister. 

d. 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. 

e. 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: 

1. Inspection for defects. 

2. Cleaning and disinfecting. 
3. Repair. 
4. Storage. 

The following checklist is to be used by personnel whenever they have to check 
out an SCBA. (Note: Any discrepancy foxmd 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. 
2. Visually inspect for frayed or damaged straps that may break 

during use. 

b. Buckles 

1. Visually inspect for mating ends. 

2. Check locking function. 

c. Backplate and cylinder lock 

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

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

2 

o 
screws. o 

o 
I — " 
Ln 
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3. Cylinder and cylinder valve assembly 

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. 

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). 

2. 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. 

3. 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 M 
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. c> 

1 Monthly inspection only. 

Ln 
NJ 
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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 "O" ring or rubber 
gasket seal. 

2 
(3) Negative pressure test on facepiece. 

(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 pressur* _̂̂  
leaks down, the facepiece assembly is not adequate and 2 
should not be worn. 

o 
o 

2 o 
For regular monthly inspection, only steps (b) and (c) of procedure are i-> 

necessary. Ĵ  
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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. 

2 
4.9 DRYING "̂  

The respirators may be allowed to dry in room air on a clean surface. They may o 
also be hung from a horizontal wire, like drying clothes, but care must be *"* 
taken not to damage or distort the facepieces. 
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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 respiratots 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: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

Dust. 
Sunlight. 
H e a t . • 

Extreme cold. 
Excessive moisture 
Damaging chemicals 
Mechanical damage. 

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. 2 

Freshly cleaned respirators should be placed in reusable plastic bags until ^ 
reissue. They should be stored in a clean, dry location away from direct o 
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". 

Ln 
Ln 
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APPENDIX H 

TABLE OF CHEMICAL TOXICITY 
AND OTHER INFORMATION 

o 
o 

4 
11.86.71 
0117.0.0 



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 H2S 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 H2S 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) HjS 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 H2S 

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

M 
2 

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

o 
o 

In the event of a significant gas release (sudden visual and/or audible re- H" 
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. Ln 

-J 



Response Action 

The well drillers will immediately proceed as follows: 

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

2) 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. 

2 

o 
o 
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u aao/UN DiaiinaBmi s2/iiao 
U DOT B H K J 1160 
u rj ix Rigiaui Wa-- S40.a»o 

I uati 
St 

u 

4. OKOvAtu CNAMcmnncs 

SI 
41 

1 NUlTNIMUnt 

S I Parasnal PiuWCBaa t tpRi i i i ia f Wutbai 9 f a * . aataty gog^aK at ai»pl> « 

SJ 

L Coraad a l t i load cauaaa brapbon of ayaa and (on 
s a a a aa^f di^aapon to daap narooa^ 

I a< Eipiiaaat MHALAT1CN: larapya btaa katar a v o a n ; t braatang • diaoril. p m 
arygarw ra«ebm m not t iaat ia'» gkw artaaal laataadtjri. piafaatfy moutvlfrmouti; |Ha 
wygan pfMn brabMng a raaanatt cal a pfiyakjan. EYES Sjan a l t i aata tar a laaal IS mav 
SKPf: f ^ i w ^ '•tr. aoap and naar. MOESTIOH gf»a gaabC taasga and oatarbca. 

S4 Tlvaanold L W I Vafaa n o ppn 
U a i v l Tarn blfiitadaa UaRa: Data nol I l l l t l l 
U T i i l r l t i bv big n e t l i Qrada 2: ora I A . > 770 n g A g t n ) 
s r i n a TsaWtF ^loduiaa brar and kkkay Xpiy b< a 
U Vappr (Oaa) mnanl Chara t laa iH* Daa nol n a 
U Uprid n Ss6d byllanl OaractartaPen Dna n n I 
SW o a n Ttaaatistd: Oaa rat anaaUa 
s n B U I VakiK 4.000 ppm 

S I 
a j 

I FWNA2AIM 
all Pan t S7-F C C 
n n a p n UaMa a AK a 7 % - I U « 
I EamoriWang ApaiM; D y n a n a n 

m a i a r a Pka: Vapor p l a a . n t n 
and may vava a u a n d a a j a dnar 

• Ola 

;. CMcmcAL KACnvm 

99narf conaeona 0* tfievmenL Tne 
faaeaon p not wgoni»p 

t • A T n r O l i U T W N 

S I l a i f t TaalaPy: Data na aw 
S l 

t IMimflS WrOMlATIOR 

S I Oradaa t f f 
S l • m a i l T n 
CJ lean Juiieoepriepac No raoiwm^nt 
U VanRR^ Piaaaia ntiaaw 

M. MUAM) AUCUKUT COOC 
Mi l lill H a m Ik 

a NAWM CUSSmCATMNS 

12. 

t S I 

I U 
I U 

I U 
I U 
tS7 

U J 

t u 

I S 10 
1X11 

ntrtKAi. ARO CMEiiiCAi r toHimcs 

pnraaaa atan n tax aid 1 atn 
baad 

97.0 

OP 140-F . 60-C . m - K 
tana 1ia-F . aaX - S2rK 

laatt ig Paine 
os: —114-F . —SIX - l a rx 
vans —S6-F .. —ao-c • 22rK 

Hoip 
N o l l 

1.Z7«2SX|kquld) 
U a M S v f aca Tannsic 

24 Oynaa/cm . 0.024 N/m a 2DX 
Undd Wa in bi talaiaa Taaiatatt 

laall 
10 draa/em . 0.0» N/m a 20-C 

Vapn (Oaa) tpaaltic Ofsatlr 1J4 
RaPs n apaanc Haaa 1 Vapn lOaat 

1.1466 
1 X U L t t i n l Han n Vapwuallan: 

t X I l 

1XM 
1X11 
1XM 
ix ia 
ix ia 
t x n 

I X Bki/ta - 72 cal/g -
1.0 X 10* J/kg 

Han M Ctmlutaan. —4.J47J Blu/» . 
—2.002 9 cn/g • —11U7 > 10* J/kg 

H a p 

Han n PufyinaHasnt Mot pntnani 

U n a i g Vakia: Daa nof a inapl l 
Raid Vapn Pitit i i irm Daa nn n a 

1 m t NAZAWS (taa«aaa4 

"2 

O 

o 

o 
I—" 

NJ 

I 
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1,2-DICHLOROPROPANE DPP 

Cama«n Vfnaf i r * 

DitfKVOprgperw 

Stop tta^wrya If poaa^M Kaap paopta 
Shut oA y luuti' aowaa and caP ^a 
Star u^Mnd and i«a wetar «raT to ' 
AwoKj oorttad •«> koi«I arto vapor 
todaM end remove aatfwroed mato 
Noefy tacef heallh and 

Fire 

Exposure 

Water 
Pollution 

FLAkMASIX 
POtSONCUS OASES ARE PROOUCZD M r 

a ignaad m an 
aan<onu«iad J 1%aa- TCWf i and aa.(<onu«w3 traai 'w^ 

Exongixtfi vMn loa^. 9y cfMmcai. o. cart. 
Coo. a^i i j i i i l uc^aariara wan . a a . . 

CAU. FOR klECaCAl. AlO. 

VAPOII 
PntBtng to vfee. ftoee end I 
bao.« is kaan ar 

inaaun to Mdn and ajwe. 
HerrmJ tf avtfooad. 
Ramowa cornemnetad 
Flua^ eflaciad areas <» 
IF IN EYES, how 
IF SWALLOWED 

ptenry ol watar 
opan and fluan adh p 
im • CONSCIOUS, h 

Eflaci ol tow oonoerWaPorw on • 
Uoy be dangarouB If K amara aa 

Noti*y loce' haeWi and a^cWa pfhcxeK. 
No<^ Operelori of neer^ ae 

L KSWRU TO OOCMAtSI 

laaua — l a i g lai/i ItaiiaiMfdMi 

1. CNUIICAL DESKNATIOM 

S I CO 

U Pa nam CMaOOCWaO 
U MO/UM B l i l t i « i L X2/1(7g 
S4 DOT B Rs.- 1279 
U CAS R ig l i t r i Ra j 7S474 

I iMtl 
XI 

u 

s eesavuLi CMAMcmsncs 

SJ 
o 

1 MALTNIUZAMK 

S I banana ^rancAra apu^napfc Ab M^f f i In oo^Hnad m a . AAbn ^araa. onanoa | 

SJ ^papCama PsPoabig Ej^oawai Contact aati akin or ^ a a may o 
U Tiasu n t ipaa ipa MHALAT10N. ramoira ta baan ab. CONTACT WTTM SKM OR EYES: 

«aan laai tarow^ay no t aoap and aptw. Fkran ayaa n v i aaaa I n 15 a t t i Cia a Paoto. 
sa Tbraafiold UnP Vapn; 7» ppn 
SS • » » Tarn b t i tMHi i i I Jp l Ix Daa not i i l R l i 
SJ Tpamy by b i l i t f l a i t Orada I : L D M - OS to 5 gAg l^praa PW 
S7 U M Tsakf t r Data n n aaBtUa 
SJ Vapn (Oaa) byllanf CharactanaSca Vapora cauaa a a a ^ anarar^ of t a ayaa n i in tpk jn 

ayaam tf praaara bi N ^ oonoanppbons Tha aflac 

pamaln. m ^ cauaa amarong and raddanng n na t fv i . 
SW Oacr ThiaphsK Oaa rot natabta 
S11 a m Vakac XOOO ppm 

1 rVtHAZAMS 
St Pka* Pane >o-F OC: ao-F c c 
S l Ifcmniabii Lbnn m aa-. a.4%.t4.a% 
S l rva r n k M n i a i g t g a m raaa inlai i i 

; . CNtmCAL BACTTVmr 

7J g»a i i | Oiang Tnaaparc sapa 

t «ATnPOUtfnON 

> 100 ppm/ginafiaa T l ^ a a a aa 

S2 wninuii i Tanarr Daa « a m i i 
U • n u g k . a Origan c i i a a a taODt 

Oaa ivt a aaptll 
S4 Pssd O a n Climaiaialtaii P IHI 

t SMirrWC IWOMIATWR 

t l . WUAKI ASUSMIUT COOC 

A-X-Y 

a N A u n ciAttmcATwia 

11.1 CsPa n Padara R i p ^ l l t i a 

I U HAS Haard Naong m Sua I M n 

Aquaac Toaory... 
: Eliact„ 

OPar Q a m c a a -

rMYSKAL ARO CMtWCAl. P M f E m B 

aa n IS-C and 1 abac 

102.9 
SoAng pceni at 1 etn: 

206-F . 96.4-C - MO.rK 

—14rF . —10CX . 17TX 
Neat 

v i sa a 20-Clkoud) 

u. 
1X1 

1X1 
I U 

I U 

I U 
I U 
1X7 

I U 

I X * 

1X10 
1X11 

122 S«i/ta - 67.7 oa/g -
1*3 X 10* J/kg 

1X11 Han n campwaPon: laai) 7100 t k i / n 
-4100 cn/g - 170 X 10* J^kg 

I X M Han n Oaoompoamen: Not paranani 
1X16 Han n ashnsR N n pnwani 
t X i a Han n PsIymaraaOorc Not parbnam 
tx ia Han n r i i s ioa /g 
i x i a Lbaltbig Vauac Daa na 1 H u l l 
1 1 ^ Raw Vapn P u n rm t a paa 

29 dynaa/cm * 0029 N/m a 20-C 
Unad Wain biaartacta Tmasrc 

17.9 dynaa/cm - 0.0379 N/m at 22.rC 
Vapn (Oaa) apaaMc Oratay. 15 
RaPo n Spaclfic Haata n Vapn lOaat 

o 
o 

MTO 
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ETHYLBENZENE ETB 

• " V S ^ 
aiwi on annam 
aaoo Pacharga 4 poaasaa 
SUT >«>~«! and uaa aaiar ipray B 

No1t^ kical rtaaim and poauton eongoi a 

Fire 

Exposure 

Water 

PoUution 

m an 
waar poggm aan<on(a.wj braavwig 

CAU. FOR btEOCAt AlO. 

tf braailiiig s afkc^A pwa oaygan. 

UQUV 
IVd bun akbi and ayOT 

Fluah ahaclad araas arrth pramy a valar 
IF a. EYES, nad ayahoa span and Nusn nan p 
IF SWALLOavED ano f c t n . p CONSOOUS. la 

DO NOT tfVXjCE VOktmNC 

HARbtFUL TO AQUATIC UFE M VERY LOW CONCEHTRATIOaiS 
Fotpng to anorstna. 

Nobly oparatora a naarby walar aaaaaa 

1. mrORU TO 0«CMAK£ 

Shnao ba ramarad 

1 CNCaiCAl. DCMNATMNS 

S I 0 0 CampntoMy Claaa: Aramaac 

U ParmrPa C.H.CH.CM. 
U 10/U»f O i l l g i i l d ta lJ /1175 
S4 DOT BHs. '1175 

J 100.41.4 

2 IMtl 

XI 

u 

4. OKOVABU CMAucruRsna 

S l 

1 MAlTNNAZAaM 

m g a p 
I ntobon n noaa. i 

I t u i n a a rraaaon a ays n n uaiaaf kipay poaPbaa. Vianaa pan a 
T i m I - ta I m a a t a c MHALATOf: tf • af laai occn. wnoap ytobm to ban> m. kaap r 

•arm and • • a ^ and g n madca ha^ promnfy: tf braaPsig aaopa. ̂ a arbbon raapirabon 
PIGESTiOft vaucp anafbng vPy upon pfrypuan'a anau.a. m p i a n bi haig any onaa 
tfanacn taataiMaaa SXM ANO EYES: prempdy k n i aati planty ct mttm ( I t mm. tor p 

at V iPn: 100 ppm 
• n n Tans bnataPen Lba*K 200 ppm ior » nbt 
Tannty by bipaaltaat GraPa 2: I D M • O S t o t g n e H O 

SW 
s n 

V t a n lOaa) tHIanI Oa ia t t n la t l ca Vapon cauaa modaraaa tibabon autpi t a l paracran a 
and r a ^ oaicpntrabena lavtaaaam Tha aftaet S la ia juay. 

I T ' - T - " " — • * * ' • - — " t f — —' " — - ^ — " 
aivrt a^nekWj fevir oeuM aaoondery Pume pn kmQ ai^pewe. 

OdnT laa^a tP- 140 ppm 
B U l VaklK MOO ppm 

t. nVNAZAIOS 

SI nam Pant OO-F O C : I T F C C 
SJ Plaiaaabll Uaan ta Ab: 1.0«4 71k 
a j ^ a S i a i g U M a i g «<tii la Foam pnon 

a), anar ta^ carbon anada a 

u ^ » tianupaiiiig igii ia an ta ba 
Uaa« Naparanant 

U gpaskd Haaarpa n C 

Rna iba a nra: Vapa « hamar t a n m 

S7 
SJ siaevicn 
s a Rntsng Rata: Sb i m i m r . 
SW I p l l in i nana T t i l p i i a l 

oaa Na « ait i i i i 

;. CMCMICAl tucTivmr 

-.Nor 

S WATUrOUVTWN 

SI iK ia rTana t r 
29 ppm/M lv/bka#l/TV./baan a n 

SJ Wani laa l Tsalcltr OaU i a l I i l t l i l l 
S l Hmuglra Oaygan oamand OOO); 

U « ( t a a ) . 5 * y a 
L4 paod Cnein CorteentreOon ^ptenlMt 

I SNIfrMCIRrOIIIATW* 

•hi Vvedee ef PWW|< Reeaertft giede. 
aa.a*«. p»a grass aa.5«: 
vada:H.O« 

. SJ naraga Tamparaaura 
SJ b a n Amsapfiara: No 
U Vndbig. Opan ffama tr r iaw) et 

M. NAZAIS AUUSMCKT C00{ 

l»aa l l a i i tf » i m l I tandbi ik) 

12. 

1X1 

n j 

I U 

1X4 

I U 

I U 

1X7 

I U 

I U 

t x w 

1X11 

n.11 

1X11 

1XW 
t x i i 
1 X H 
1XJS 

nrrMAi ANO CMUKAI nwptimu 

a f at I P X and I atac 

106.17 

277.rF . 116.7X - 400 4-K 

11t-F . —6SX - I T n t 
Ta iaaabaa 

651.O-F . aai.tx . ai7i-K 

S23 pps • M S nm . U l kPt/m* 
n i « r 

0S67 a 20-C Ikqtfd) 

26.2 dynaa/cm . 0 0292 N/m a ID-C 
an bMnlauMTi i i i la i i 

IS 4< dynn'cm . 0.0641 N/m • 
lO-C 
a n (Oaa) 

Rms sf spscMe Ns^a n v a p n IQaa^ 
1.071 

144 •k./to • ao.i oa/g -
SIS X to* J/kg 

Han n r n a ' l i i d i i i -17.700 tki / to 
• —0677 ab/g • —41IJ X 10* JAg 

Han M Punon: Daa Na AaaPaaa 
LbMbig Vaiua: Dan Na I al t f i l i 

0.4 pas 1X17 Raid Vapn Pitat ias: 0 

S i l WaHWOntbrtl Ab lb P 
S U I t a a a T n 

I niK WUAHK (Ca(toaa4 

f Ratt t tOaBHM I i i u i i 

2 

o 
o 
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TETRACHLOROETHANE TEC 

1. 1. 2. ?-Te>ecWprDeg<ene 

Catomaa to paia 

AVOID CONTACT WITH LOUtO ANO VAPOft KEEP PEOPLE AWAY. 
'ear rvtoba> Lwa^cAjtr^ry i 
lap Aacnerga il poaaob 

Noety loce' naan^ and poeJaon oonvol agannaa 

Fire 

Expoeure 

Water 

Pollution 

Poaorvua gaaaa may ba produoad anan haaiail. 

CAiL FOR htEDOU. AID 

VAPOR 
Imtatmg to ê Ma, neee arto VvoaL 
Harmltj H vviaiad 
N VI ayaa. haU eyeadt open and Ikafi wm planty of • 

UOUIO 
POtsoNOUt m twjujaOWEO on r SKM • txPOttD. 

3 Mf cauw neueee and «orr*t>ng 

riuah at)acted araai wnh ptarity ol vela 
IP <N EVES, hotd ayahoa opar\ wxt %jen with plenty of ««tar 
IP SWALLOWED and vvtm a CONSCIOUS. he<re Mckm <»vai i 

r SWALLOWED** *c*m a UMCQtgOOtJS 0 « HAVWC CONVWJiONS. 
do notftvig except keep v i ^m wer^. 

Effect of tow oonoarwsaona on 
Uey be danoaroua tf I eraers V 

I. RESPOftSC TO DfSCMAWC 

leaua aaming-poieoft. eir 

SftotA) tM mrfWMd 

I. CMOticAL o a i c M T m n 
X I CO 

OaCHCHQ, 
U aPO/UH CaalgiiabuiL N n latad 
U D O T S Ms: 1702 
U CAS Rsglatrr Na.: 119640-7 

2. l a a 
SI 

u 

1 MUMAUi CNAXAcmixncs 
S I PKyaaon t i a n l a 
SJ CsUr Coleaan 

i . MAITN NAZAnt 

S I 

SJ Oymptsma FoPoabig l a p o n ^ r Compaaid lb a puwaM narooac aid brn poaort may aao 
cnaa cfangM In blood oanpoaaon and rmaolo^caf dababanoas Rapaatad anoaaa Oi 
tfvaatavi can ba laia. bigaaaon cauaaa aaraang. darmaa. kaipa nkjcsaa ppay. Sar naoraaia, 
cyanoaa. aKcracaiaanaas loaa a raPnaa. and daattv Cnaael n t i ayaa oauaaa biflaaon and 
laavymsbon. Can ba aPaabad t r o u ^ t a akai and may produoa aavara afevi Ppona.' 

U T l a a n a m n Exponas: tMALATIOK lamara atattn bom npoaaa: b a ^ arbOcal isapbaaon t 
tosatang haa oaaaad. tlQESTIOK biduca aoMons cap a pnyltaan. EYES bngan n n nata 
tar IS mav SMN: mnoap ctoMng aaafi akbi tmoa^Vy a l t i aarm apta and aoap. 

t a T)»sa»iatd LbnII VPtn; 1 ppm 
SS a i a n Tarn bp i i l a im UiiiPa, 10 ppm. » abv 
SJ T p n m y br b ignbm Qiadb X oraf VO.. - KO i t g n t bn) 
S7 Lon Tancaty; L>ra puaaSn^ nnvsua ibaaUaa 
SJ Vapn (Ma) b r l l an CtaracaanaScn Vapa k nkntaiaal) bntaang aucti t i n paroonntf adi n n 

kbninwn hazard, t ipRad on dothdig and tduiiail to 
mmaav mnr cnaa amprbng and mddarwg of Ma ta^ . 

S M OPnTlaaaftaad OS ppm 
S11 DLH ValBP: ISO ppm 

L nHNAUAOS 

U Pba Exornpianaig l i a i m Na 
S4 A a EaongiaaMng t g i n a Mn 

Na 

7. CHUilCAl. KAcnvmt 
7.1 R i a n > 1 PbPi naaar No fMcxon 
TJ Raadn^y iMn CottMtian MafteHaiei I 

l A a n aome tarma tf pieeaca 
TJ 
7-4 

7S Pnj f i i ia l inkwi Na paranam 

L WATUntiVnOR 

S I AnnPc Tpataar. Data n n PM 
U Watanaal Tsatapy: Oaa na a 

ISOOb 

Pass d a n Cl l an l a i i Panadlat 

t IN imNC MroaiATWR 

H NAZAW AUaSMOIT cooe 
(Saa Haaard Aaaaaana 

I L NAZAU C U t t m C A T m n 

u. 
1X1 

I U 
t u 

rmUCAL AND CNOIICAl P tOKXntS 

•a n i r e and 1 anc 

167 JS 
veMns Peatf el 1 evm 

I tSJ-F . 14S1-C - 4 t S r K 

isas al 20-C ibnad) 

17S5 dynaa/on . 00715 H/m « 
«o-c 

I U UpadSwiacp 

1X6 Ugna Watn b i t n l a u a Ta 

t X M 
1X11 

1X11 
t X M 
1X11 
I X M 

ixia 

Vapn (Oaa) Spaclfb. aiarPy. S7S 
RaPs n i p t t l f H Haan at Vapn (Oaa^ 

1.000 a 2S-C 
a^Hetif tieel ev vepo^HBHeifc 

aoj Bu/ta . as 1 on/g -
XSOX 10> J/kg 

Han Pl CiiiaiiaOaiL I 
Han Of DassmpsaMan Na t 
Han n SsSMarc Ha parbnant 
Han n Psfymarnnisrc Na paranam 

1X17 Raw Vapn F 
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TRICHLOROETHANE TCE 

an tynppytaa 

Cap aa d a i n a m ^ 

Fire 

Exposure 

Water 

PoUution 

POtaONOUS OASES ARC PRODUCED M FME. 

aaaar o ° W n w 
Exw^inr> na i c 

CAU. FORbCDCAl A D 

VAPOR 
tonaa. 

d . a * ea 

r taVAUOWED 
VULSKMS. < 

nduoe Mnsang 
B UNCOrtSClSuS OR HAVPIG DON. 

I on anabc Ma p namaan. 

L K S n e U TO W C N A K I 

aa R i n t a i MaPiada t l n i a i a k ) 

Shouldba lantASd 

1 CMCmCAl. K M N A T W a 

X I OS C i a t i t R R t f Oaaa ' l i l , | | m l 

U P a i i a M OlaCCU 
u t a o / u i r i ip I b l I NM l l 
U D O T S Ms: 2*31 
U CAS R i g l l l j Ms; 7146-0 

2. lAKl 

U Claaa N a paranam 

4. OtS£IVAIL£ Q t A M C m S T O 

S I 
SJ 
SJ 

t K A l T N N U A m 

I apr t f i .a i ^n iPaa iypa ^ l a a : aanacn a n 
a a l a 

naoprana a polrrbiyl atoona a « a m o n tal Vtaan pistacaott 
• l a p t a i i a Paai big H p n a P l PMALATCfc ayiiMuiip langa bsm kaa a abMaka 

baoonanabon to toaa n ooraLKiuaipaa, N»i u a a n p a a a i oan ba taap dua to Ibapla 
aapnyaabon u a K p a J n t l Ion a oonaoouanaaa PfQCSTIOft 
btfatabon and may cnaa aoma laaang a nauaaa. EYES a i y n i 
•WFf: dafaftng acbon any cauaa damabba. 

T Issnnwl n I m s n a * On madcal aaanaon l a al aya anoaaaa and any a h a taPuM i 
anoat fas Do HOT atfnmma attanani a apbaphrbia: o tamaa , bapbnant. k Raaptan 
PPtALATOf: ramns atcbm to baaPi af. • B i r i i i a i . «p ly anapn laapaaui an«/» 
l i t i i i i l i l i vygan. taCSESTICN: haaaWcbm Mrs aa ta and tiduoa acMbng. EYES: a m i 

tmou^by n t l a s m . SKM lamsn 
w0f\ eeep end amtn awar. 

clSOppm 
» n l Tana bdmadon UaRK l » 0 ppm tar 00 ndri. a nan 
Tan iRr ky b u i i b j i i Oisaa i : I D . . . a to 11 s n « t n . a o 

i FWHAUns 

;. amiCAt. HACnviTT 

1 •ATnrOUVTIOH 

SI AamtaTanoRr 
7S-IS0 cpm/-/paabfi/Tl^aa« a 
Tbna panod rat apaabad-

i n a a 
SJ Oaygan m O b 

1 iMifPiM iwroBnanoR 
vflee ev P i r t l ^ Urvrabaedt vavHev 

i L l M a r v a T n 
SJ b a n AknoapfamE No raaAamara 
Sd Vaabi» Praaapt i ini iai i 

H . NAZAIO A U O W O I T cooe 
(Saa Maiaia a n i a r k i i a i t a 

U . N A U B C U m n U T K R S 

11.1 OaPa n Fadaa l i p n i 

a 
1X1 

1X2 
I U 

PNTMAL ARO CMMKAL PWr tHT IB 

W i i a l i n taan n is-e a n 1 ana 

11341 
at f a n e 

laS-F . 74-C • 147-X 
Uaa Pfeatftio Point 

< - » - F . <—w-c • <2Unt 
I U 
U J 
1X7 

I U 

1X1 

I X M 
U I I 

U I I 

U 1 4 
U t I 
U M 
U J S 

O l a i o - c i i n a d i 

25 4 Synaa/an • OOlM N/m « 20-C 

45 dynaa/cm . 0.045 N/m • I T C 
Vapn (Oaa) Spaaffk Oraallr 4 0 
R a P a n t p a a i l c Haan n Vapn (Oaat 

1.104 

100 • k . / k - aa cn/g • 
14 X lO* J/kg 

Han n Cannuntnc Hat) 4700 I b i / l i 
- 2000 on/g - 110 X 10* J/kg 

Man n.DaoompsaRloR t 
H a n n O o M l o r c I 
Heat e l Pol^^fie^Batie'c Not p 
Han n Fsnnc Ona rat a 

Daa nn p. 
4.0 p 

n3 

o 
o 

Mm 

( T l 
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TRICHLOROETHYLENE TCL 

TikiauruadiilPM 

Stop paOiarga • n i i f i ' t Kaap paopta nasy. 

Fire 

Exposure 

Water 
Pollution 

POnONOUS OASES ARE PROOUCEO M FPIE. 

Waar gogoMa I 
Exangupn aiWi 

CAU. FOR MEOCM. AlO 

VAPOR 
Mtoang to e^a. 
IT veMad. WM em 

or Ipaa of ooneoouen 
WowatoPaaf^e* 

Pluah eftecied areas 
IF IN EYES, hotd 
IF SWAU-Oweo a ^ 

or ffwk arvl heve 
V SWALLOWED and 

VULSIONS. do 

plenry of veier 
open eno fkien wNf> planty of a 
bm m CONSCIOUS. hoMi vtcan 

n a UNCONSOSUS OR HAVt«0 CON-

E l lac ta lo»e 
klay ba dangaroua > I a 

Noety operatora of naerby • 

I KSfONU TO OnCMAKC 

Bheidd be removed 
Chenacaf pnd pftyitcal t^tUKCtt 

1 CNtMICAl eCMMTIOtn 

S I e o CPrnpattSRy Claaa: HiPoganatad 

CHO-CCIa 
U RaO/UN D l l l g i i ad in aAriTIO 
U DOT a Msj 1710 
U CAS RagtaPy NPJ 7»«l-a 

t uta 
s r r Hona 
N n p a m n n l 

4. O i l Z l w m OHMCTDKTKS 

S I 
SJ 

1 MAITMNWMOS 

I a a p r m l a aptaifi laulataaL 
O i m i l n i a Peaaabia f tpaapa- tPlALATIOlt aymdaia nnga baa l ibbii i i af t a nsaa a id 

t a o n to naa ia . an aakida a Raapsnatoaiy. Utnad akion, and anaPy dakitanoa a oanbal 
osnmja ayaaam rastfkig bi en4sc Ipkas Oavac anoaaa nay oausa oaganie bgpy. 
MOeSTICM aymptoma nnaar-to bVaMbon. SKt t daboang acton ean onaa darmnaa. EYES: 

T i l m i l a l l pt t u i n a a a Ob NOT aata n i a attanaBn ar aiibpplaba. g n nadca ntanaon te a l 
caaaa a u i a m u a i s . WHALAT10N: lampaa akam to baafi an ( n i i n i f i . apply araaoal 
i l t i i I l l l l I and/a al iaaal i r oaygan. MOESTCN: hsas aiakn a b * oa tn a id mduoa aomabv 
•span tvaa trhaa: t a n ^ 1 taUaapoon apaom aala to s n n . EYES: Rah tosu^Hy nan 
apta. S K t f n 

S N 
S11 

n : SO ppm 
t h a n Tarn btiptaruii IbaRa 100 ppm I n W ppk 
TSnoRy by b i g i a t i n atadi X lOw - a o » I O O a i ( / b t 
Lan Tnoatr Daa na n i l tb i i 
V a p n (Oaa) bTWM eharpOartaPoa Vapora cnaa a * W < amawg a t a ayaa a napbnory 

• I atom tf praaara to M ^ ooncpnbabaa. Tia aftad k lamporary. 
Ugnd n SaSd k i R a * cmraclarlaacK m a n a n hazard, t apaad on ctatang and aaoaad to 

may oauaa amarbng and raddaning a t w a n n . 
SO ppm 

' B U I VMuK I JOO ppm 

1 rac NAZAUS 
S I rtaah Pan t 90-F C C : pracandy 

S l >%iaililllll LJam ta AP: SO«-ia.S« 
S l Wra P i a r n t f ^ k i g Agaias Waar log 
S4 I ka Eilki»aa«a< Ugana Mn to ba 

i TQdc and vteeHng gi 
producpd n k a pbabaa. 

U Sahnrln b> n r r Na pararani 
S7 Ip l t la i i Tampamlam 770-F 

att Na pabnam 

7. CMEmCAl KAcnvm 

T J suit Mil D n n g Tianapprt t 
7.4 

T^ ^psfffNe^Baaeff Not pa^nent 
7J b f l t n n PaHnallaPaiL 

t aATDI KUimON 

soo mg/l/40 la/dapnm/kfl/baan 

SJ Wan rum Tanatr Oaa ra • awii 
S l •Ulcg lca Oirgan Damand P O O 

1 M l f T M C MFOMUTION 

1* NAZAU AUEUMCNT cooe 

11.1 

I U 

I L « A U » CUSSIFKATIORS 

a p a n P a 
ORkU 

Unad a Sekd kntant-

Watar PokAKm 
Ikanan Toseay 
Aquakc TaPaty._ 

: ENacI.. 

1 
2 

Heactortty (VeMcnv) 

12. 

U l 

U l 
U l 

I U 

I U 
I U 
1X7 

I U 

n a 

U M 
U I I 

U I I 

U I I 
U14 
U1S 
U M 
U H 

niTSKAl. ARD CNEMKAl PROnXTIES 

Wiiaaa t ian n i r e art i SPR 
Uqiad 

SiMng Psni n 1 asit 

iat-F . t7-c - lao-K 

-123 5-F - -aa.4-c - lao.rK 

Cmiea Praanaa Na paranam 
SpsctPc Qmrtl)/: 

1.46 a 20-C Ikqad) 

29.3 dynaa/cm . 00203 N/m a 20-C 
Undd Watn totallai,ia Tinalon 

S4.S dynaa/cm . O.IIMS N/m a 24-C 

1.116 
Laaant Nan af VappHaaPnr 

103 aiu/ii - S7 J cn/g -
14 X 10* J/hg 

Han n Fuasrc Ona na a«ail«ila 
Unobig va lu r Data na i Habit 
Raid Vapn Priaaips: u paa 

Mils 

3 

O 
O 

• J 
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TOLUENE TOL 

•top dacnarpa i poaaMa. Keep paq 
•hut 0fi orvaort aotroea arto ea* I n 
Siavupwmd and uae water wray to "hnoce 

tooiala and ramo^ dactierpad rwatenel 

Rr« 

Exposure 

Water 
Pollution 

Vapor may axpioda il i y i a d ki an artoloeed a 
waer geagiaa and aeH-contairwd breelhM ac 
E«engMa>i wrth *Y cnertacal. toem. or cernon 
VWatar m»f be ^wWaebna on * n 
Cod 

CAU FOR UEOICAL AID 

VA^Oft 
kreeang to evaa. f 
n **to*eo. a * caul 

fftKcrf breeitw^B. or loea of. c 

IJOUIO 
trntBttng to aiun and eyee 
H aw aao wed. « « ceuea naueee. ywnieng or leaa of o 

Fban atiected araea « m pterHy of weter 
XF m EVES, hoto eyehde open and Duah with ifamy tf waf 
r SWALLOWED and Mcam ia CONSCIOUS, have MC*ni 6 

DO MOT MOUCC VOUrTMG-

Fo^AnQ to tfnre*ne. 
blay ba dangaroua I » a 

y bxa haalbi and aaUMa oMcaa 

L HtfORSE TO OIKMA*S{ 

1 CMEMICAL KMMTWW 

S I 0 0 

U Ppnaun C.H.CHI 
U aaonm PailgiaPDn^ U / I I M 
X4 B O T B M S J I I M 
U CAS RaglaPv Ms.-106-66.1 

I UtttL 
XI 

u 

1 OKEWASU CHUACmtSTICS 

SI Ptiiacnsaan(aa i i» i ia»i jqad 
SJ Oalar: Cotortan 
S l Odar. Punganc aomaac l i a i i a p Ma. 

1 MAITN MZAUS 

S I 
SJ 

t o o u ^ i ^ ^ QiVVf t iSeveeak wn6 r ipt ty dVMlopinQ ptAmnery i 

SM 
S11 

Traapnam s l Ttpna—r INKALAT10N: mmoaa to baafi n . gl«s aMtaal laapiabon a 
'. t lGESnON Po NOT briuca aonabng: cK a docla. EYES: 1 

r k r a taan 15 mto. S n M ai^a OR. aaan n n aoap a id aaar. 
; 100 ppm 

Short Tarn b t a M l s n Lba lh aoo ppm te 10 a m 
TsalcRT by bigaallorr Onda X I B . . - OLS to ( f n g 
u a . Tpiaatr. KWisy md b m dbmaga may IBBOP fcaiilpn. 
V ^ n ( ^ n ) bmaail QaaacaanalKa Vapon cauaa a a b ^ tmarbng a t n ayaa a a 

I bl N ^ cpnsanbatons T>a a 
NapMadono 

luaa amarbng and raddnbng a t a tidiv 
I 0.17 ppm 

nm vauK xooo p^ 

I. riKiuutos 
I kak Pan t 40-F C C ; 16-F O C 
Pli nil n i l LbaMa to A r 1.27«-71k 
l » a E i 1 n p n n b i a U t i i n Carson a p s n 

a ay cfianaca tar anaa Maa, e^nary 
loam te larga Maa. 

^ a tiaiipaanbig Agana H n n b a 
Uaan Waar may b . iiabaib i 

l a r a i n C 

SeiMinat ^ rvai Vei 

e aotfoe tf «nfeon and fletft badL 
t Tatwparefcaa. W9T^ 

lertt Oeaa t. Qrat» D 
Bw^nlnQ MNK S T fnm/ffan. 

7. CMOIICAL HACTTVmr 

I MTHPOUVnON 

1160 mg/i/ao hr/awaiaf>nv./baan 

U tWarlpaa TndcMr Daa na aaaaataa 
S l Itaaoglca Oaygan Oamand IROOk 

0%. 5 daya: 36% onaor). 6 Sya 

L SMimHC MTOMtATION 

~M MAZAID ttUUaan COOE 

A - T 4 ; 

I L KA2AA0 CtASmCATWRS 

11.1 C s P a n F a d a i a n i g n n i l i t 

I U RAS Haard Raang m i t * « M n 

Ua4d a Sold amara.. 

Aaabc Toanfy.-
cEnaa... 

I U T ' l tiaiaitf 

u. 
U l 

I U 
U l 

I U 

I U 

I U 

U 7 

I U 

U S 

U M 

U I I 

u u 

PHTSKAl ARD CMEMICAt. PKPEITIES 

WiiaiiiM scan a i r e a n i ana 
Una) 

• s a n g P o n t n l aSR 
131 1-F _ 110 e x - 1S3S-K 

—ISTF - —OSirC - I76J-K 

6054-F . 3t6.6-C • I61J-K 
CnPaa Pisaaws: 

866 1 paa - 40.SS Wn . 4.106 
MN/mr 

0.667 a l e x Ibnad) 

20.0 dynaa/cm . 0.02tO N/m a 20-C 

16 1 Oimaa/ah • 0.0361 N/n m t l - C 

Rasa n Spicule Haan n Vapn | tea^ 
ixao 

M.ra 

U M 
U16 
IXM 
UJS 
u ja 
UlT 

155 Bbi/ta • aa 1 en/g • 
xai « 10* J/kg 

Han n Csununton —17.4X tki/fe 
- —6066 ctt/g • —aoes X 10* J/kg 

Man n OaesnpsafOotc Na parbrml 
H a n n i a l i d l n n Na paknaw 
H a n s f Pufyiiaritalkai Na e 
Han n Pananc 1717 oa/g 

1.1 I 

fc RK NAZAns (Catband) 

S l i HuUMuikaUH A* lb Pan RoRa Data a n I 
s n Ptana Tanparatna: Daa na naOMa 

ID 

O 
O 

00 
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P-XYLENE XLP 

h •|iwa»»|Htte 

t . e-Oenethyteen 
Xylof 

FloaiaonMi _ 
FfvennQ poM • M* ' . 

Stopaetfwgerf 
Ce^ lea dapartmant 
A«oto coraaci anr* k 

Fire 

Exposure 

Water 
Pollution 

EaanpkMT̂  taitn loam, ay awrracal. i 
Wat*, mat ea nan^cvra on krc 
Coca • 

CALL FOR ICOICAL AlO 

VAPOR 

Fkan anacMd araaa nff i aamy a aialar 
IF IN E^ES. hold ayakda opan and hjah n n p 
IF SWAUOWED and n a m a CONSCIOUS, h 

OO NOT tOUCE VOMTMa 

MARklFul TO AOUATC LIFE Pt VERT I O U COfaCENTItATIONS 
Fsutng to aiuraara. 

Neofy ooaratora a naa-b. aralar raakat 

1. KVORU TO WKNANE 

I aniMig li^^i baiaip 

SnaPd ba ramarad 

1 CNEMKAl DQICMTIWIS 

X I e e C n a p n u a t y Cto 

U Pansna aCIU ICH. ) . 
U aaonm Pnig tSm X1/IK7 
U Oerr B Maj 1307 
U CAS RaHt l i i Ms.: 106-42-] 

2. UKL 
XI 
u 

*. OtSaVAlU CHAMCTHSm 
S I 
SJ 
SJ 

1 NEAITM NAZAUS 

S I 

SJ 

a nnaas. mmang oraapa. laadacha. and cams Can ba I 

aomdbv oal a dpote. EYES: 

t t in. V tpian into h a i ^ 
adams t aigsatad. cna 
K a n y and ban damaga can eeea. 

T>asbaant a l E tpnaan MHALATX3M ramoas to baan bV. a » 
oaygan tf laquaac osl a docte. MGESTIOft do NOT batasa 
ami alti aata te a aaa is an. snK ptoa ofl saatfi nai 

TbranaoM Uadi Vafaa 100 ppm 
•han Tana btfanouii LbaMa 100 ppn te 10 nbi. 
TamRy ky b^iaalan. Srada X LX)>. . 10 to 100 ng/bg 
l a n Tpaiaqr Kinay and ban damaga 
Vapn (Oaa) bmanl C l a i n l a a i b p Vipdn oa 

ainam tf praaam a h i ^ oonoanpakons Tha aflaci M ampaary. 
Undd n s a w bMam cnarseaartaPcp: bSranwyi haard. t igaad 

amaai. may cauaa amarbng and raddanaig a t n M I L 
E Q.OSppm 

: 10.000 pmm 

of t a oyaa a laapbstory 

andaaosadto 

I n « NAZAJOS 

7. CNEMICAl KACTIVm 

fc «ATnrau»TioM 

e*i Jt^eVtK TMBBV^ 
22 ppm/ta h r / b k a ^ / T U / b a a i a n 

SJ W I I I i t i i l Tsataay: Daa n n a i l t f i i i 
U l la lsglcn Oaygan Danand (ROO): 

0 »/R a 5 daya 
U Pasd P a n Cnaaiibaaop P l l n t l 

fc S N i r m K MFOnUTMM 

X I Oradaa « PnMp R l l l S L ^ SSSt«; 
P a s atSlk: TacfaacaC aa.0% 

SJ SnragaTa 
SJ 
s a Vardlay Opan (Aama araaanr) a 

M. HAZAIO ASSOSIURT COOE 

(kaa Haaard >a a n In n t u l i ) 

A-T4J 

I L N A U n CUKinCATWRt 

11.1 CsPa n Fa Para Ragutntana 

IZ. 

U l 
nnSKAl . ARD CNEMICAl r w r o T i E S 

ibiyaira t u n a tax sap i ana 

U7 

tia 

U J 

UM 

U I I 

u n 

u n 
UM 
UM 
UM 
tx ia 

osai a 20-C Aabd) 
n n d Strlaoa Taaalnii 

S J «ynaa/an . 0.a2Sl M/m « t s r c 
imaa Watn b i t a l a i m Ttwnon 

I 7 J dynaa/cm . ejBOn N/n m t r C 
a p n ( O a s ) l 

Rnte n apaalRc Haan n Vapn (Oaab 
1*71 

u n M Han a. Vapartpaaaa 
ISO Bbi/ta • a i oal/g • 
14 X 10* J/kg 

Han pf r u P i i t P a n . —17jaa Ibi/to . 
—S764.7 oal/g • —400 41 X 10* J/kg 

Heel ef oaeatnpo^MefK Ntf pertPieni 
Han af Sokdian: I 
tveaa e* ^eiyiiiertiwaeic r 
Han sf Pananc 37S3 oto/g 
UMOng vnuK Oaa na sad 

j L t r Rndva 

WIU 

>T3 

o 
o 

VO 
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O-XYLENE XLO 

Ceii*wfin • i r f w i f e 

1 ^.Qeii^piytoetBene 
x'yitf 

Ca« fra dapanmerM 

Fire 

Exposure 

wa te r 
Pol lut ion 

FLAMIiiASLE 
nea/<»aca along <repor »el mar ec 
Vapor rrtay exptodt « ^wad rt an 
Waar aae«or«arwd t^aagwip app 
Exan^jBh witrt toem. dry cnerrKat, i 
Watar nmv ba rwhaciMe on hra. 
Cool —tiuaafl contMnara ^ m ^Mar. 

CALI r o n yEOtCAL A I D 

Fkan atfactad areaa wim planfy tf water 
F m EYES, hold eyeUa Open end Huah alVt p 
IF SWALLOWED m< vtoVn • CONSOOUS. ft 

or m * . 
DO NOT M X C E VOUTMC. 

FouknQ to inoraana. 

L KSPORU TO DtSCMMCI 

laeue waming-nigft »arTMiieiil| 
Evacuate araa 
SnotA) be remt^Md 

1 CMEMICAl. OEMRATWRS 

SI 00 

U Pamtds a C n . l O i . U 
U RK>/UN Dl l lg i l l u n 3J/11D7 
U OOT O MSJ 1M7 
U CAS Ragtabv Rs.- a6.47< 

fc UKL 
ari 
1 

fc oesovAt i i CNAXAcmsncs 

S I Ptiynan aiaka (p 
SJ ealar f u te i an 
SJ Od 

m n . N Mban aao kaiga. cauaaa apnra ooughaig. c 
adams tf togaatad. cauaaa nauaaa. vaibbng. orampa. haadacfa. md oona. Can ba m a . 
XJaiay and bnr damaga oon ocoa! 

U Tiasuand 1 f i p i i i i a a PPiALATIOK ramoM to baafi Mr. a b i a n t p arakM laaaabai a id 
oaygan I raqwrad: cab a docta. ttGESTlON: do NOT bnusa aunaaig. cal a dona. EYES: 
Rah adh sa la te a taan IS mat. StOH B«a ofl. psafi adti loap and sanr. 

S4 Tlasannld LbaR Vafeac 100 ppm 
I t m m t T a n bPntafluii Uadbp WO ppm te » Mn. 
U TpncRy br tog I I d a s Qrada X LDaa - 60 to tOO atg>g 
ST LPM Taalollr K o a y aa l ban damaga. 
U V i p n fOaa) Mltonl Oarsctartdlas: Vapon cnaa a M ^ imabng a t a a y n a laapaatory 

ayvtam tf piaaant ki nign ooncanbabona. TTa aftaa p teiSAaay. 
S t u n d d n SsOd trttard O a r a c l a l a u m knwT>m haiard. b ipMad on a a m g and lOoaod to 

lentow inay cauee amerfinQ end reddaninQ tf ate afevv 
fcM 0 * n Tiaaaiobt OOS ppm 
S11 BLM v n s B tOAXI ppm 

fc t m MUAns 
63-F C C ; 76-F O.C 

toAP: 1.l1k-7i>« 

tfMttKel. or cartton c 
^ s E r t n g i l i r a g t g i a M n n i 

Uapa Wate may ba kaPaca a. 

[ Ha t 
a t tmi lm to FVn Vapa s h 

Elactrlaa inaar« Claaa L Qnato D 
Bn ia ib Rate SS mm/nan 

7. CNEMICAL HACnVTTT 

•: No n 

fc U T O pouvnoR 

aocTanatr 
>100 mgn/66 hi /0. a a g n a m . ' b a a i 

U 
U HaluBtral Oaygan Damand C C O 

0 to/to S daya: X 5 « ( t a a ) . 6 Mya 
U Pppd d a n CanoantaOan Psaantn: 

fc SNIPPHN MFOMtATMR 

radaa n P r n t r " n i i i m 6 6 J t « : 
Paa: aa.TIk: Commaraa t S * % 

I Tanparsnrae Aianart 

H. MAZAIS AUESMEin COOC 

I I . RA2AI0 CUUWICtTWRS 

nrrtKAt. AND CNEMKAL ntoptniES 

Wi iana taaa a M X and 1 ana 

106.16 

I t l .p -F . 144.4-C > 417S1( 

- t l J - F . —2SJ-C . 14S0-K 

674J-F . 157 I X . a » J - K 

641.5 ten . 1SS4 pap . X7I2 
WN/m* 

12. 
U l 

1X1 

IU 

UJ 

sx* 

Ojao a 20-C Ikbad) 
I U UbuH aurlaoa Taaaasn: 

10.53 dynaa/cm m 0.030S3 N/m a 
ISJ-C 

U S Upald Wanr b i l t i l i i l p TaaMarc 
MOO dinaa/om . 0.03606 N/m at 
2crc 

U M Vap 
I 

U I I Raos M Spsanc Haas at Vapn (Oast 
taat 

u n Laaant Nan n vanmatuiL 
146 Bk</ta - S U cn/g • 
1.47 X to* J/kg 

H a n af Cll i i l r l b t i i - 17^66 Rb./ta • 
—«7S4 7 oa/g • —40S41 X 10* J/kg 

Heel Of ̂ aooftipoeMet ^ 
Hannaowiomi 
Hon « Palymartinlan: Na p 
Han n Paaan. 10.04 cn/g 

u n 
U14 
U H 
U M 
U S 

1X17 Raid Vapn P i i i a n a 03a pap 

MTD 

V 

O 
O 

- J 

o 

JUns 



m-XYLENE XLM 

T. >-0aitofflyttieruene 

Stop aec 
C ^ % a C 
*«VM} oor 
laataM ana fw*vaa datfwr^ea maiene). 

Fire 

Exposure 

Water 
Pollution 

FLAinaASLE 
naaltai a ato 
Vapor mar 

Eranguan MCt loa< 
wratar may ea nanack.a on iva 
Coo) aaooaao u j r a n n i nff) 

awnacal. a carbon daaaPa. 

CALL FOR IffOICAL AlO. 

VAPOR 

Mkawao. 

uQue 

Fkan aflaeiao araaa aam plarity a aaiar. 
IF IN EYES, now ayakda atan and Ruan aMh planty a «« 
IF savJUXOavEO and .cam s CONSCIOUS, haaa abam a 

DO NOT POUCE VOMTTVaa. 

HARMFUL TO AQUATIC UFE bl VERY UZMt COHCEKTRATXDHS . 
Fadng to anorakra 
May ba dar^aroua I a araamaate aaakn 

L KJfORSE TO DISOUUKE 

laaua aarraiy.fign bani ip ta i j 

Snoadba ramarad 

fc CNEMICAl. OESKRATIORS 

X I CO 

U Pamna: mCH. ICMi ) i 
U aaOAM Dit lg iaduiL U/1107 
U D O T B M s j 1307 
U CAS Rsgntry Ms; lOSOftJ 

fc LAIU 
X I Csaagar 

U Claan3 

4. ORSEIVAIU CHAXACTIIBSTia 

fc NEAITN NAZAIOS 
1.1 ^efaafttf PviMedtm (QuIpiiienC Apprpaed oeniater tf eir-eucipked f 

pieaec yvrea end Uuuti 
• J »yinp«o«iw F t f t e t n g b p o e m Vapon cai 

aidn. If teMn mo i t f v ^ t • oou^vnQ. (Seeaee. end iept9)i dvalopnQ ptpnwnery 
1 oome: cen be law. Kitttay 

I J Treatment af bpoefcrv MHALATCN: lamova to freefi llr. 
ocygen I faqkved; ceH e doctor. MGESTlON: do NOT mduoe 
•uan weh waner km et teasi IS nin. SlOH: wve off, w e ^ wivi 

M THratfwM UHdl Vtfue: 100 ppm 
t J ahort Tern MwlBtlen LAeftK » 0 ppm I v 30 Mia 
M TeHctty ^ Iftgeettun. Qf»de ); L D M - SO ID 900 Q/kQ 
1.7 i J i e Tesk i r r lOtfiay end iw« denteea 
&J Va^er (Oea) IrrttaM Cheredertenca: Vapor* < 

pyalerw I tfaa are ai hign oonoenveaona. The eflecl la larwporary. 
tfi^M amertnQ tf Vw d^ia v revBretory 

rameirv mey ceuee amerVnB t ^ reddenirtB tf ne alon. 
L W Otfar T V e a M t t 0.0S ppm 
L l l B U f V H M K 10JX10 ppm 

1 n n NAZtfos 
t PmtHt 9*T C C 

I LPene «t iUr 1.1%a«.4% 
I U t t i M t f M n * f i t i * » . F«Bm.*ir 

tfienaGal. or oartt^n o 

7. CNOIICAl. KACTTVm 

fc WATDNUVnOR 

S I 
22 ppm/bo nr/btua^/TL«/baalt a 

SJ watanoad Taalaiy. Oaia .ot paaabi 
U • a h g l i a l Oaygan Oamand (OOOb 

0 to/to. 5 daya: V . ( t a a ) . 6 day! 

fc MimaC MFOMUTWN 

S I Omdaa t f Pw«r. n n i a i h ag.a61k; 
Piaa: 66.6%: Taoason t t . 2% 

S l Iteraga Tanparsk 
U ban Abnpapnpta Nor 
U VoMPi* Opan (Sana I 

Ifc NAZAM AUEfcSMEin COOE 

t f J A I 

a NAZAIO OAfcSinCATIORS 

I V I Csaa n F i l i i M - I 11 

Ftammabatnao 

I U MAS Haaard Ratbig k n Sidb « M n 

Laud a Soad . f a r . ^ 

avatw Pokaon 
n^nan ToaDcrty.... 
i tnakc TOBcay... 

: Ebaa.-

l U I V P A H a v d 

12. 

U l 

nrrtKAi. ARO CHEMICAL PWPUTIES 

I n la-c ana i ana 

0.104 a 20-C Ikaaifl 
Unas Surtaea Tanaorc 

la.a dynaa/on - 0.0206 N/m a ZOX 

1X7 

U 6 

U l 

U M 

U I I 

u n 

u n Hann 

M 4 dynaa/cm . 0.0164 N/m a K-C 
tenfOaa) 

U M 
u ia 
U M 
u j a 
l u a 
UST 

nVapn tOaa ) : 
1.071 

Latam Han M VapamaRofc 
147 Bbi/e • a i J on/g -
143 X 10* J/kg 

c -17J64 ibr/fe -
—67S2.4 oa/g . 406.31 « 10* JAg 

Han n DaosmpoafPoR 
Han n SotiMsK Ha p^wam 
Han of Pnynartamert N a p 
Han of Punnc 3< 01 oal/g 
LbMOng Vpbn: Ona na baad 

OJapi 

MTU 
o 
o 

o 
l-» 
- J 
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POLYCHLORINATED BIPHENYL PCB 

e 

O r !««} to aoiRj g i ^ yaeow kMt tf Weefc eflw 

Stop (feacnarga a 
AwtM) contact «Mtn kl 
Ce' ™a daparVner^ 

Fire 

Exposure 

Water 
Pollution 

• f es^ss * - .—. loam, ay Lirana a. a oabon poada. 

CALL FO" UeCXCAL AlO 

IJOUIO OR a o u o 

f & n r J S c S o r S . ' T S . aaay a M . . 
r at EYES, hold ayaada opan and buan aati plaray a a 

MAIUdFUL TO AOUATC UFE »l VERY LOW COWCENTHATIONS 

1. KSFONU TO OtSCMAKE 

ShotM be ramnrad 

fc CNEMICAL DESWMTIORS 

X I CO Csmpadtaty Oaan Na latad 

U PantadK IC i iH i . oC l , 

U RIO/UH nti lgnallaiL Na latad 

U OOT e H s : 2315 

u CAS Rimiii Ms; insist 

fc UML 
XI Ctligj | .N 
U OtaaaNap 

fc OUEMABU CNAMCTEMSTICfc 

fc MALTN WUAUS 

SI 
u 
u 
u 
u 
u 
S7 

SJ 
S M 
fcll 

Tranmam sf f i p n a i r a SKM aaan •!•< i 
n Vaaa 0.5 » 1A mg/m> 

Tsaiaty by togaabbs. Orada X a « r n 
Law Tsataty: r p a a t ulaonaaoma 
Vapn (Oaa) bmaM Oaractartaaca: 

aya and kaig bipay. Thay eanna ba 
Undd n s a w btMnd OamJatabc 
p a n Ttaaatutg Ona na t tdtbi i 
B U I VaAiK 5 to 10 mg/m> 

l O u - a t tOag/bg 

fc ntE NAums 
S I naabPan t >266-F 

S l Pka Eattipnalibig t g i in Wna . toam. 
^Tf cnanaceli or cervon dEBDde 

• ^ Pka Ci1ki«uleneiit Av*nla Hel te be 

7. CMCHICAL KACnVTTY 

ttaacttvt^ WUti Wate^ No laecbon 

TJ atataty Dmng Tranaparc SacM 

N a t 
b d i w w o l Pnynanaaorc 

Piudui l^ Oaa na a aaatla 
Ran l l iRi Oraan Daa na a.naPM 

fc MTUNlLVnOR 

OJTa ppm/a6 hr/bbagp/Tl«/baan 

0.005 ppm/nS-IOOO 
hr/pmbat/Tl../aai ante 

S l WalailasI Tpataiy: LDa* 2000 ppm 
» l 

laoot 

fc tNlfPIHS IWOOMATWR 

S I Oradaa n P l p R r I I Tsdaatoana laud. 

t m cMava oontam |20%4S% by 

J S HAUm AUEnHERT COOE 

11. NAZAtO CLASSmCATMRS 

I U MPPA Haaard n i i i l l l i i l i i 

U. MTJICAL AND CHEMICAL n O f t n i E S 

1X1 P b i a i a atan n IP-C aan 1 ana 
Said 

1X1 Maacute watgfic Na pnanam 
1X1 Snsng PobH n 1 aSK Vary r a ^ 
•2.4 preadnQ Ppl^t Not pe^^em 
I U 0 « e t f Terfveraure'. Not perVtotf 
U 4 Cmicat Praaeire- Ntf parkneni 
11.7 avecAc Orvvttr 

1.)—VB at 2C*C (btfjid) 
n J lJ«uid C«v1aea Tendon: Ntf pertnem 
1X» UqtM Watar Martadai TanalorE 

12.10 Vepor (Oee) •pacific Qravtly: 

12.11 talto ef apacffie Haeta or Vapor (Oaa): 
Nol perv*ent 

1X11 Lstant Han pl Vaporttadsnc 

1X11 Han 
I X M Han n DaoompaaMarc Na P 
1X16 Han n SukllWn Na parknant 
1X16 Han sf PaymnUaiion. Na paraina 
1X15 Han of Fuaierc Oata rat a iaai i i t 
1X26 UmMng Valur. Oau na araaaia 
1X17 RaM Vapn P r i i i i na i Oaa not t a lp 

MTU 

^ 

o 
o 

- J 

JUNE ItSS 



TETRACHLOROETHYLENE TTE 

^m\Jtui\jmmt*amm 

Fire 

Exposure 

Water 
Pollution 

CALL FOR ktEOCAL UD. 

VAPOR 
toaaang to ayaa. r 
tfkvnat nbcna 

U n a to aaan n . 
> aiaoat braathn^ a loaa a c 

bntaang 
HamaJ 

taaonaasiss 

Fkanahaclao a m 
IF M EYES, hoo a 
IF SWALLOWED a 

1 pmav a aals 
I opan and Ikpn arah planty a an 
cam • COteOOUS. ha.a acam < 

L KSKRU TO DtSOWttt 

fc CNEMKAL OCMHATWeS 

X I e e Ca i p a b l l i Obaa Ma latad 
SJ PllSlldb OaC-CCh 
SJ R » / U H DaagnaRan SS/ia*7 
U OOT B Ms: iaa7 
U CAS R ip l iP i Ms. 1 t 7 - I M 

1 Uta 
XI 

u 

fc OeSCIVAlU CNAMCTIKTia 

fc IKAlTMNUAnt 

fc n K M Z A n t 

&1 ^tov^ PiMc Ntf aammaBia 
SJ Hii n i l LteM to AT. Na ap i atii 
U ^ » SiM igiiltIP a AMaas Ha p a f a n t 
S4 A a EangaaMig A a n m MM » ba 

7. CNEMKAL KACTIVnT 

7.1 R ia iP iP i m n Watar Mo ipaobcx 

TJ S M 1 | e«abig T W m art OMPta 
7.4 R a i a a l t n Ip i i i ta t n Aatda and 

fc ««TnrMiimo« 

f Otvgnt B a i a i n ^ e O > 

fc SMrriM MFOHUTMM 

H. RAZAK ASSEUMEir CaOC 

i i iaai iaal teiatak) 

A-X 

a wuAn cunmcATWRS 

I U HAS Maard n a n a Mr Ruk 1 

uoud or Soed artleni.-

U l 

U J 
U l 

na 
UT 

ua 

U M 

U I I 

u n 

nrrsKAL ARC CNUKAL noPoriEs 
naynoa ann m i r e ana i apn 

230-F . tM-C - 1R4-K 

—aj-F - —1X4-C - taoj-x 

asrr . MT-c - aio-K 

1J3 a 20X Olnad) 
Rnd livlBSa Tanaatc 

I I J dynaa/cm - 00913 N/m a V C 

44.4 dynaa/cm - 0.0444 N/m a IS-C 
I p n l O a a l 

RbSo n SpaaRk Hapto pf Vapn lObbt 
1.110 

Laaant Han t f Vaparvaaan 
00.2 (u/ta - S01 oa/g -
XlO > 10* JAg 

u u Nan n OattnuaPam Na pannam 
U M Han n Dassmpoailorc N n paVtea 
u u Hpn n SaMlafc Na pabnaa 
• & * • Heat aa PtiffwtartKinnK Mn penktoni 
U j a Han sf PMbtnt Dbii na I t i t t i i 
U j a LtiRiig vnunDannn t utim 
IXSr Raw Vapn Praia am Daa n n • i n n 

"3: 

M I D 

O 
O 

- J 

OJ 
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PHENOL PHN 

i ^ 

I hOtMtytwrgane 
Cereokc aad 

SolKl ffyeteia: tf Whaa aokd, or t ^ a 

May taet or aa*. and fwee tfowty adit a 

AVOtD CONTACT WiTM UOUlD ANO S O L C Heap 

•top { tKrtvf f t If poeatota Cai tae tlanarewent 
Evacuate araa w) ceaa tf lar^t tfacharoa 
tatfeia v id remooa tfacharDao meienel 
Noety tocei heemii 

Fire 

Exposure 

Water 
Pollution 

POISONOUS GASES ARC PnOOUCCD M nRE 
Wear ooogtaa. aan<orHairwe tfaetrwig apperaiua. and n 

EvtngiMh w«in waiai CBffton tfoxxia. tfy tfwmical. or li 
Cotf arpoaaa corwarari wnn weie' 

CALL FOR MEDlC-AL AlO 

UOUfO Oft SOUD 
POtSOMOUS V SWAU.OWEO. 
we bsTi aurt am ey«« 

Fban eftectad araas wth p>anty tf wata> 
IF M EYES, rmd ayaen opan and fluan <ntn p 
IF SWALLOWED and «carr) a CONSOOUS. N 

OO NOT MOUCC VOtrfTTING. 

HARItlFUL TO AOUATtC UFE M VERY LOW CONCCNTnATIONS 
Mey beoangaroua * * araart water intakee. 

tf weerp) a«te 

L KSrONSC TO DfSCMAJtCE 

SnoMI be »amo>red 

1 CHEMICAL DBWIUTIONS 

& t CO CatnpatMKy Ctae« PTiantf. oaa 
SJ |l«ntll«K CeHeOH 
L3 IMO/UN Deetytellew. r o / i a r i 
X * OOTOWoj ICT I 
U CAS W^nelQ M&.- lO»>05-2 

1 LASa 

4. M S U V A B U CMAUCTEnSDCS 

• t f U or inoHan kqtfd 
i t o l f ^ p e * 

pwi^arM. iteancWei i 

fc NEALTMHAUIOS 

SJ SyaHHnaa FuSuaaig rTpnana -tm ban pyaa and tbtrt Tha malgatic acsai way cnaa tan a 
paai aanaaaai Raaaiy apaorbad V v o u ^ atan. rnpaig t a i aaaa a haan ran. i iaiaianaa and 

U Tlsasaant n r i p i i p a i bMALATION: I aKton timak • 
r . l 

a hbn B baan n . kaap 

PaOESTCN: do NOT toduoa wnaanff gara mn . agg m i i . a targa amoaaa a aata and cal 
doctor immadaiay-. no known aadota; ban Pa aynbaaia EVES, inmadaialy tkMh ««t pMnty 
dl a w n k r a Han IS nan: ocnaraa tar m a h n IS mav I doctor haa na aban oaa SKM: 
eivnedeiel|r rernt^v v lAitfviQ avwe v* a tfoaar ertd wean tfteoed area itftfi itev^denl SpalnQ 
wMer tf aoep and awtar lor tf leeM 18 nn.^ claan tiothir^ Viorau^ey or ifacertf. 

1.4 THreeheW Uml| Valua: S ppm (includee tfnn vpoeure^ 
M t h e n Teoe Wteiefien U W K Deta fttf i e i t f i i i 
M Taeleirr ^ iHtfaeHew. Qreda £ L D U - 0.S to S g/kg ^« ) 
• J Ljee Ta i i c l t r CaronogenK ki labor eiory enmela 
• - • Vapor (Oae) trrttwM Owreiterlettce: Vapon ceuae nutfareie Miafeon autf) Vitf pereonntf w« 

tx^teeeni T ^ tftecl • lawipprB^. 

Fa r t r i 
tfaffrae b^na afler a lew ewwi 

& 1 * 0#or T>waeheitt ao5 ppm 
L l l BU4 Vtfuae 100 ppm 

i nmiUARDs 
t .1 neeA P«e« ISS'F O.C. t7S*F C-C. 
L l FtanaweWa Uwdtt ei A»: l . r%4.e% 
S.S PW bvn^eaHPif A#entK Weier too. 

ode. or arv e 

Venvnaf ei F^v viaioa aemmetfe ^^pom 

7. CNEMICAl HAcnvrn 

7J ansaty Oaang Tranaport Swaa 
7.4 tniaiabiaib Agaraa l a Ansa and 

7.1 Pul|iiitiUabiiiL Na p a p n a 

PiaaMm Daa i v i a 
: 21 

fc •ATnpou imoR 

113.20.5 mg/l/oe hr/bbavb/TL^baah 

1.9 ppm/4S hr/ranbaa boui/IV./baan 

U I kPo^ea Oaygan Damand IROO): 
2001.. 9 daya 

s a Ppad Oab i Canoamstton Ralantlab 

fc tN f f fmC MTOniATION 

Ifc NAZAJKI ASSEUMEin COOE 

A . » . Q 

11. NAZAAO UASSinCATIORJ 

U. 

1X1 

I U 
I U 

I U 

1XS 

i x a 

1X7 

I U 

I U 

U M 

1X11 

1X11 

U I I 

1X14 
1X11 
I X M 
1 X » 
i x i a 
1X17 

n i T M A L AND CNEMKAL FtOPUTIES 

PHyi l tn Slata n i r c a n 1 one 

Sokdalqiad 
04.11 

a 1 abti; 
X a X f - I b l 9-C - 4S90-K 

I09.e-F I- 40.P-C - 114.1-K 

710.0-F . 4211-c • ap4.rK 

bS9 paa • eo.5 aba . a.13 UN/m* 
nrpy: 

VOM a 41-c ifcouO) 
n d Sniasa Tanalni: 
3d 9 dynaa/cm . 0.0909 N/m a 99-C 

lan.) 20 dynaa/cm . 0.02 N'm a 42-C 
Vapn (Oaa) 

Na 
Rsos sf Spaemc Haan sf Vapn (Oaa): 

10S« 
Latam Han M Vapsmniara 

130 Bkj/to * 72 cn/g > 
3 0 X 10* J/ag 

Han n rnmbaaOin —11.400 Sto/R 
• —7.449 ca/g - —911.7 X 10* J/kg 

Han n Dicompoafllbn: Na parbnam 
H a n n a n u P a n : 
Heat of PotymerteetieR 

fc m c N A U n S (Caotppid) 

•v 
o 
o 

JUNE IS8S 



BUTYL BENZYL PHTHALATE BPH 

n-buty* tfWwiai* 
aoo. banxyt tn^yi 

SKV ckecnarga « poaaiCM 
A««o«) corttaci wrtn bqud 
laotaia ano ramov* cMcnarvao n 

Fire 

Exposure 

Weter 
Pollution 

CorrnuatiENa 
Imutng aaae> m»r M produced whan 
Eitrifuiv^ wrtr> tf> cnamcat*. a«contf 
Water >Tiai b« i^anectwa on •"• 
Coc aapoaeO corrume't aRt̂  waia> 

toam. or certitfi tfOMfla 

CALL f 0 « MEDICAL AID 

UOUIO 
kntabr^ lo Mt^ and eras 

Fhjen altanad araas won ptarwy tf >• 

ENaci tf low cprtcarareeona on aguettf Wa a 
Ma) be danQarou* « it araar* water mcahaa 

Notfy operator! tf naartii ««!» «<talun 

L HSPDNU TO MUHAME 

(Sea Waaponea Uetnode Hendbeefe) 

SrwfcM De remô FVd 

CnenKa* ano prviracai aeeuiiern 

1 CMEHrCAL OeSlCNATlOIIS 

S.1 CO Cuii»et>iiT| Oaee: Eaiar 
SJ Pomwle:C>*Ht.OA 
U l l tOAm Oaetgnatieft Ntf Maed 
1.4 DOT R) Me-: Oeu not ei-e^MHa 
M CAS neglelrv No-- Sfr-AS-T 

t lABU 

4. OeSCIVABU CMAAACTEMSnCS 

4 J Celer Ctforteaa 
4 ^ 0«er. SHM tforacaaneec 

1 HEALTH HAZARDS 

V I Pavaentf piiKe^B're Equipment ^rtfec9ra Ql^rea and •o^^ea 

TreatmenI of Expoeura: f rCS: k e n aen « r tot 19 ean SKM < 

K 

S l 
S4 
SS Shan Tana baiaatbm Umns Daa n n i i i i i i i i 
s a ToaWty by bigaaPow. Grada 1; a a m L O M • 1U00 ap/kg 
S7 Lan Toaci t r Daa na a asb i i 
U Vapn Itlaa) bntard Oaraeaaradcs; Vapori ara lajrpiaakrig n ayaa and 1 
U Uqnd n Sodd bil lani C»aiai . latat lu No ippraoana hatartt pracajdy 
S M O d n Ttaaanata Oaa 
S11 DLH Vafeia: Daa na I 

fc r iKKAiAns 
S I PlaaH Pan t 9S0-F OC 
SJ Ptammasia Lbnpa ta A*-. 

7. CMEMICAL KACnvrTY 

«ar No p 

fc •AT t tPOUUnOR 

S l Watartsarl TaaWtr Data r d a 

fc SNimRC MFOMIATION 

S I Oradaa n PnPy; Caamaoal 
S l Sta i ig i T m a i i i a a n Amtara 
SiS ^e r t AOTttepne^ei No ^evtfafnent 
s a Vantb«Opan 

. U MAZSm A U U M E N T COOC 

. . m n m a Hanawwa) 

11. N A U m CLAUinCATlORS 

11.1 CsPa a Faaara Rtpiaabiiia 
Na halod 

11J HAS Maard RMng I n Babi Wanr 

Cataaori 
F ™ 1 
Haaim 

Vapor tmtant o 
UquKt or Soad emani 0 
Po>aor« 0 

Watar Ptfunon 
Hi»nan Towcity 1 
Aquatic Touofy 0 
Aeathauc En«ci 1 

Weectrwty 
Oeter CnartKals 3 
Water I 
SaH naecaen 0 

I U NPFA H e a r t CteetfneaHen: 
Ceteponr 

HetfffiHazaro (Blue) 
Ftemmepeey (Red) .. 
naecewt; (VaHow) . 

12. 

12.1 

ntniCAL AND CMtMicAL n t o f c m u 
I tf I f *C end 1 aPK 

IZJ 

t 2 J 

I L W 

tt.11 

tt.M 

I L U 

«.1« 

ia.u 
11. t« 
M M 
l U t 
M J 7 

l . l 2«20*C(kMd) 
UqtfU atetace Teneloi 
Ueutd Water Martaea 

Oeta ntf evaaatfa 
Vapor fOae) 

Ratte ef «pectflc Heata of Vapor tOami: 

Oeu ntf eveaetfe 
Heet et CombtattOft ~ t 4 . U 0 9tktf% 

• —«.090 cei'g - ~33a X 10* J/hg 

Heet pf •eMtkM: Nw pertinent 
Heel of Pofymartiettort Ntf peranam 
Heet 0* Pueiorfc Oata ntf rreaaeia 
UmlHng Vatue: Oeta ntf avaeMie 
Held Vapor Praeetge. Low 

o 
o 

Rcns 

Or 
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p-DICHLOROBENZENE DBP 

Ciwaean pfttmrf^m 

Pyedltfaoruberaene 
S vfffMe iMeie lo c 

Avotf oontect ^en aoiMi 
Ce" lea oaoartment 

Fire 

Exposure 

Water 
Pollution 

POISOaaOUS OASES ARE FROOUCEO ba FKE. 
Waa g o o r n a 
EMnQuef' wtff̂  weter. yy cAenvcal. toenv or oertton c 
Coaa 

C A U FOf« kICOiCAL AID 

to tfon and aysa 

flamcwa oomamnaMd oodiing and ahoaa. 
Fkan aflaeaad araaa aim t.m*r el aaiar 
IF Pt EYES, non ayakda opan ano k a n aSh i 
a SyaALLOWEO a a aaam s CONSCIOUS. II 

a M b L 

HARMFUL TO <>QUATIC UFE M VERY LCW OONCENTTUTIONS 
Fotdng to tfarakra 
May ba darganiM • a a n t a r i n 

L KSMNSE TO OSCHAKE 

fc CNEMICAL OESWMTMRS 

SI 00 

fcl Pirniiaa' pCaHXI . 
S l aao/UN OaalgnaPort S.0/iaal 
SA OOT e Ms: 1902 
SS CAS Ragtapy Rs^ 100-10-7 

fc LA*CL 

S I 
S l 

fc OUOVAMi CNAUCTU«T)Ct 

41 Pifiaea saaa |aa aif||td> load 
4 1 OdnRHMa 

fc KALTN NAZAns 
S I Raraoam PioMcPi i rmb i i i i l i d FiR lioa maab Rtad s m agaric <apa upillMi k r -

oonoaaabona o r a TS pptitL aaan astacpn Oubsi^. ^ n ptslacmv 
fcl O i a n n i i p FWaat ig f i l l n t l — PPIALATIOI* bnaSon a i c p a laataabay baa: oan- anoana 

may oaaa <1aann;»i and npay B h n and Uaay. EYE CONTACT: pan a id mad Mason. 
S t T l l l P i i i n af Expoanac bWALATIOM • any R aflaea daaalcp. mmara pplant to baai ar and 

ga maaoa aaaaton I braaPang Mpa. yas a iacl t l raapaabon EYES k a l i s t t i ptaray a 
aanr and ga madoa aanbon > • a iaca darncp. SKM AND PiaESTIOK ns nu t l l i i i Raly. 

4 4 Tlvaaflatd Lbtdl Vnt ia 7S ppm 
I Tarn a i i i hban LAaRa SO ppm l a SO a b i 

Tpna iy by b ig i t l l t i i . Qrada i : lOaa - SS B S g n * 

fc rWNAUROS 
SI natpi PasK ies-F OC iao-F c.c 
41 f^ ia i in i i Lbam n Ar. 

Dsa napraaapn 
4 1 K a t a a i p a a a i g A g a t ^ Wna . ta 

44 Wn SiPi a Ipikia Agapn i m n ba 
Uaan N a i 

fCBrmnum/l 

7. CNEHICAL HACTIVITT 

7.1 Ra t t a i b i i n s i Watar No laanirm 
7 J HeecHvny wilffi Caavavn laeaarttfK No 

7.4 

7a ^diiiianantuik Nn 
7S 

7J 
Piudnl) Daa na a 

fc MTEI rOUimON 

4 1 AwaPc Tatdaiy: 
•0 ppm/'/aaK/adal/baai apta 
aao mg/l /40 hr/rbaaoa 
bsut/n^/baan aaaa 
.No ana n a m anobad 

4 1 W a n n n a T n d a t r Daa lat aaaStPt 
i(»oo> 

fc SNimNC MFOMUTMN 

4 1 Oradaa at PnRy; saU: 9 p a t n . 
clamioa papy cnaa a 100% UqJO: 
1-3% a t i i k f c i au iU ia i i aa 

4 1 SlaragaTa 
4 1 bl 

M. NAZAU AUCUHENT COOC 
ISaa I t i i a d « i Mt tapdRaat ) 

11. RAZAJn CtAmnCATWRS 

11.1 Oada a Padara I 

U. nmiCAL ARD CNEMKAL FOOPEimES 

1S1 Pbiabia SPMa a Ip-C tan 1 aaa 

142 
U l 

14a«-F . 174.rC - 447A-K 
144 

110-F - SJ-C . 120-K 
boa Tbmparasas Na 

Na 
ISS 
l i s 
147 

1.49a a 20X laoafl 
I S l Undd amacp Ttntlan 
l i s Unad Watn baa laaa 

1410 Vbpn lOaal Spseffk arsMqr. 

1411 Rasa n apaelRc Hapn M U m 

t f c U Lati i i l Han n VapsmaPatt 

1411 Han n Csmbaaaatc 
1414 H a n n 
i s i a Han n askidsR Na parrnam 
1410 Han sf Payianl idPwi. Nn 
m a Han M PuanE 2S.07 oa/g 
14 ia tAafoiig v a m Dna i « I i l a i i 
t U 7 RsMVn 

fc FMC MZA»J (CapObdad) 
o 

o 
l~J 
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NITROBENZENE ms 

Cimm am pftimmfm 

noe tf l * t 
O l f l lMr tene 

0 % 1 U y t I f u l l tP»own «ito«ndartfwe 

AVOID qOMT ACT WTTM UQUtP Kaeg »eopw away 
Waar cf^emctf prnecl^^ Ik^ arfVt aae^xjniBrad tfi 
say aaawgaHuti t i i -
Cef frv daparOnenL 
laoieta and ramopa dacnaryed maiartel. 

Fire 

Exposure 

Water 
PoUution 

CALL FORblEOICAL AID 

potaoaou* r SWALLOWIS OR r a m • D R O M D . 
i m bun ayaa. 

Fkan anactod an 
IF PI EYES, nao 
VSWALLCMEO 

pnn ryaasa r 
opan and Sjan «api panly a a 
• a s CONSOOUS. Nna aadba 

HARMFUL TO AOUATC LFE Pt VERY LO«V OONCENTTUTIONS 

L KSWRSE TO OIKNAKE 

ntua aaiSig poam 

fc CNEMKAL OCMNATme 

4 1 CO CamppObany Oa 
4 1 Pnwada-CH^HOa 
4 1 RbOARI OaPinatlan 41/iaS2 
44 O O T B H S J I S I I 
41 CAS Ragfsat Ms.- aaas-1 

fc lAKl 

41 
41 

fc OUOVAILi CHAIUCTDBSnCt 

4 1 P l u P i a O t s t a t P a i 

4 1 C a n r Ugfil 

fc NtALTMHUAUS 

4 1 Raraona P i d N H i a t ip lps ianl n i a a a k i apostad by US • a s a i a kkaa l a organic t a p a i . 

U Oim|Hotna PaOnabig Kipsaian l l ^ i y ta lc n a n iPaabad P v n i ^ aa ibbi, irfalbd bb v v a . 
a tiiblcii t i l . FVaaympnmi aa b Oka Aootorabai a Sa Spb. naa. a id tbn. AoPl 

Tlaati i iad sf rapnana Ramara to baat n md cm • pfiyacan a ones b ioboaa 
t i i n i aaa l ) Iban aUn a ayaa aW ptanty a aata to a aaa 15 mav • eyandni ̂ k a 

r adoi a n p md aarm aiata. a 

SS Shsn Tans bdiaaUan Lkatai 10 ppm to » sPt. 
4a Tsaiaty by biat tenn Orada 1: LDa* - 10-900 n g n g (dog) 
47 U n Tsalaiy: Daa na t t i a i l 
s a Vapn (Oaa) byRail C 

uaady totaaa modaaw a N ^ aapa oonoaarbbons 
SS U n d d n S o « d b t l l a « O a i n l a n a » i n r « i i a pnarbng a t a a * i md S^dagaa ba ia I 

a to t aQoaaa; nay cnaa aaoavlary biana on kng Pnoaas 
S M o a n Tiaaaiuia 404 ppm 
411 SLM Vabia 100 ppm 

7. CNEMKAL KACnvm 

^Non 

fc MTamumoN 
S I A a i i T T p n a » 

K ppm/aiv/maa 
S l Vatsrtsart Tndol^^ Daia n a aaaana 
4 1 i lnl i i ipral O iyga i Oai iain IROOb 

0 « . Sdaya 
4 4 Pasd P a n CaiiuanaPuii P i l l Ril 

fc SmrpMC MFOMATIOR 

4 1 OraAs sf P w « r Tscfaacbt a4S-IOO% 
S l H o i b g i T a 
4 1 bt 

Ifc WUAIV AUEStMOrr COOC 

tSaa l t ta i l t i i i i i i l l l p i l i a k 

*.x-r 

Ifc 

141 

141 
O l 

144 

ISS 

l i s 

147 

141 

14S 

1410 

1411 

1411 

1411 

1414 
1411 
1410 
ttJS 

m i 
IU7 

mrSKAL ARO CNEMKAL n n r a t n c s 
Wiiiita stpn a i r e a n i nac 

129.11 
tnc 

41IS-F - nos-c - 4a4.i-K 

41J-F . 11-C - i7aj-x 
mtaa Taaparakim 

aie-F . 44T-C . 7an( 

TOO psa - 47.02 aba - 4424 MN/m' 

1.204 a 20X oaan 
•baaaTtiitliiii. 

49.0 dynaa/an . 0.0490 N/m a IQ-C 

is.aa dynda/om - aoaaa N/n a 
20rC 

Ratn n apaape Haan pf Vapn (Oaalt 

ISO Sbi/R - aa ca/g -
IS X 10* J/bg 

Hbn af n i i l i p d t a —10L4a Ski/K 
- —4.701 ca/g - —MIS X 10* J/kg 

Han sf OaciaapsaRlan 
Han sf SeMlenc I 
Netf 0f Peij^ne^BBBoii! Ntf pa^pierv 
Han s l Pvaaan 22J0 oa/g 
LbabP^i Vatua Dsa r a ii i l i l l 

lOOl paa 

3: 

o 
o 
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O-DICHLOROBENZENE DBO 

Canmsn Synst^asa 

1. l-DKfaorotargna 
OipaAIUSAUtinaana 

E 

Awad ocraaclaah I 
Waa goggmand I 
Sac Jaraarga I pc 
Cap Pa d a m a i a m 

Fire 

Exposure 

Water 
Poflution 

POISONOUS dASES ABE PWOOJCED PI FIRE. 
Weer goofaa arvJ aed-conieeiad braadang epoara 
CtnObaan w»th wetar. tfy 9iemEtf. toent, er oertpon d 
Ceoia 

CAU FOn UEOlCaAL AID 

h t ^ n g to aiai artd eyee. 

r » t r r E S . htfd . 
r SWALL^WEOand n • CONSCIOUS, r 

F SWALl^M^ED end Mcarri • 
CONVULSIONS, do noVwig eeoapt keep « 

Eflect tf low cencertteeona o i equate Me • w*no«m. 

Noeiy loctf heeith and ptfKJkon oonvtf oMoali. 

L eSKHSE TO DOCNANE 

Shond ba ramarad 

fc CNEMKAL DCSMNATIORS 

4 1 CO 

4 1 Pt i i i ian oC«H.Oi 
S l RIO/UM OangnaPan S l / i s g i 
44 OOT B H s : 19*1 
45 CAS Ragmrv H s ; KS0 .1 

fc UKL 

41 
42 

fc OUEMAUi OtAMCTOSnCfc 

41 W i i t f i a snn t 
41 Ci i i r Ciiiiiiitt 
41 oa 

fc NULTMNAUnS 

t En^namb Organic vapn.sad gaa raapaator a 

I sf t i p i a a s awALATIOtt n m p n aUna to baai ab. b s « 
eaa a pf i iar im piaiaiPy. MOETnON; no bioam arPdota; b 
aomlbng m d ga i i i i i l i a asaraon pron*py. EYES AM> SKPt ka f i 
neiJBtf dBarMlon I t f eyac ftia^09 donttrnnaled tfMNng and iRBafi oeli 

TIWMheM U N N VaMe 10 ppm 
mmn Tana Iwtiel—aw I M k c SO ppA I M i t nMn. 

rfcy m i i i d u i i O n O a t i i D — - O J » f » ^ 
I Tatfelly: Cataaa Idtfier tfitf * f demega ht iwm. t I tatM ir tnpaein 
m (Qeel imiBnl CtanetarMIeK Vapora oauee moderate h ia iu i i eu 
nd î tQli oonoetWeeona w v ' " " ^ Tna eflaci to lampotvy. 

sail piaay a sMar IM 

mdatoaadto 
lamaan. any oauaa amprlng mdisddaraig a l a nn . 

M n TlaaaAPIR 4.0 ppnc ao |pm 
out vnsn 1.700 ppn 

fc n«NA2A«0S 

dl Pasn ias-F aC; tSBT c c 

> I M n b> AP: 2.2%-41« 

7. CNEMKAL K A c n v n r 

piiiaii 0 Daa na amam. 

fc MTOrouunoN 

11 ppm/*/ma 
a a i s a t a 
-Tbna pawd na apacdhad. 

4 1 H u l u l l l a Oaygm Damand dOOb 
< 0 . l % ( o a n . ) . l ' a d a y 

4 4 PapdCfabaC t i d i a i i i i P i l i s a 

fc SNIfflNC MfOnUTMN 

radaa af n p « r Tacnnoa: aSS% pan. 
acfaoroporaana ppbo-ortta 4 

I ao aav) Taefaaon as« 
^ 14.0% 

ITPBL 17% pan. 2% man ataa-. 
ton ban aas% a t a . n n atara 
as«pa ra 

4S Storagi Tamparabas: Daa 
4 1 b a n Abnuipfi irb, Dan na 

. . M. NAUm AfcUSfcUERT COOC 

(Baa Hanrd I n i n i n a r i l Na i^naA 

A-X-V 

IL NAZAK ClAUirKATXMS 

12. 
141 

141 
141 

fNTSKAL AND CNEMKAL HnfOmES 

Wii i i i i iSbana tax and laata 
unad 

• ataman Wa^iL 147.01 
ai ia I ana 

»sa-F . laosx - 4S3.7-K 

lan.) 40 Praa/cm • 0 l x N/m a z r c 
Vapor (Oaa) Oi 11 lar Rrsapy. 

I JOS a 20-C Raadi 
14a Undd amaca Taralan 

17 dynaa/cm - 0.097 N/m a 20-C 
140 

1410 

1411 

1411 

1411 

1414 
1411 
I 4 M 
1419 

m a 
1417 Raw Vapn P r t i t a a OOO paa 

an « Vapn (Oast 
voao 

LstsM Han sf VaportoaPam 
119 ab./to - SIS oa/g • 
2Ja X 10* J/kg 

Han « Cuii ibinbii i i - 7 i a o aapai 
• —4427 oa/g - —iaS4 X 10* J/kg 

Meal ef DeoeitipaeMoftr Ntf perftwm 
Meet ev woarftom Ntf perane^ 
Haaa et Pel|ffne^Betta^ Ntf 

21.02 cn/g 

•OTB 

o 
o 

00 
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2,4-DINITROTOLUENE DTT 

OWT 
2. 

I ced V l a m a fevad V t f kw to ^ad aoid or m ^ o d v 

UtfAd •i. i i i . t f i i i . l o w end i » i d l ea i i n a 

AVOfO CONTACT HVTTH UOUID ANO SOUO KEEP 
PEOPLE AWAV, 

Wear n ^ t m owartfothng ^ n k a * ^ g (pwaa). 
• tap tfecnerya < poaatJi 
Cae I n tiapertmar^ 

t t o ^ looM heeim end poeuson sonr t f aQarviea 

Rre 

Exposure 

Water 
Pol lut ion 

KXSONOUS GASES lAAV BE mOOUCED M FV1E. 
ConMnan mer axptoda tn I n . 
Waar goog*** and 
EnnQkM^i « v i wai 

CALL f 0 « MEDICAL AiD 

u o u t D on »oi^> 
K>ISONOUt V SWALiOWCO OH V K M « C X T O t f D . 
WM tfi^n man and ayaa 

nj i i t feig or loee 

F^jan afteoad weaA wdh ptentf tf water. 
r IN EVES, hotii ayaada opan ano «uan «eh pHnty tf waMr 
V SWALLOWED w wctm a C O N S O O U S . have ncam tfw* watar 

or naP arU hav* wvtvn mduca 'Mrreong 
y SWALLOWED wio Mcnm a UNCONSCIOUS O^ HAVW«3 CON­

VULSIONS, do n t fnng aaoapi itaap wcam warm. 

Ef lea tf tow conoerveaona t 
Uay be dw^gwoua « « araar* 

tf neertij aanr n t t f ta t 

L K S K W U TO MSCHAJKE 

Snotfd be remptwd 

fc CNEMKAL DEfcNNATIONS 

4 1 0 0 CanpaOMRy O a a a N a naad 
4 1 Panaada: 2. 4 . ( N 0 . l a C . H . O I . 
4 1 MO/UN e i i i g i i i i i i i i i sobft s t / s n s n 

S1/I000 
4 4 DOT S H s ; 1000 (Load): 1090 ISobd) 
SS CAS R i g a u i Hs.- 121-14-2 

fc l A l U 

fc O U E M A t U CHAIACTtBSTKS 

4 1 OblbrYMaa 
4 1 OPontVaai 

fc NCALTN NAZAfcOS 

S I 

4 1 

aun Piutur^iad Ron oorpaa np i aodd cm gara aa 
4 1 Tiapbiai i l sf t i a i t i n PfHALATCN: mmara Mean bsm a 

i iabai impulaimas EYES. Ran aan oonna a n o a w a 
SKPt s n n sad n n loap and aiata. PtGESTIOH toduoa 

ee tftor rtialBeon tf feiQeebon. 
ra: g n maaca aoanaai to 
11^ 9M (MAotf eBenboti. 

S4 Tbraaliald UaR Vnsa I S mg/ai> 

SS T i a r R l by a g t i l l i i i Oradi 4: ora L D M - S) n g n g bsO 
47 L 

41s O d n THrasholdc Dsa n n paababn 
411 S L H Vann 100 mg/m> 

fc n H N A Z A M S 

4 1 p n m Pastt aoi-F C C 
4 1 P t o m m n i t Lbalto to A i r H a parbnam 

7. CNEMKAL HACnVFTT 

7.1 R a a a A ^ ^ vntn vnar* . No nacaon 
7.2 RaitPiWi app Ciaaauii Matarb^ No 

TJ Sablbty D i n i g T m n n i i T Sana batoar 
aSTFOSO-Q 

r.1 

' J ^avyttwrftatten; Ntf perwwnt 
7S 

7 J R t t l b « | » s a a : Dan not I 

fc «ATa rauvnoR 
S I 
S l 
S l OUHgl ia Oaygm Damand O O O 

fc t N i m M MTOnUTWR 

4 1 • sRaa SI PipRr TacfaacdL bhahaaa a 
aa m aoiO imbaa a fc 4. and fc 

TTa 

4 1 HofaaaTl 
> a o X R < p « 

4 1 biati Ansapnsra: 
114 T e M H i ^ Open {wrae eiieeier) 

M. RAZAW ASfcEUMEKT COOE 
(Saa Haaard Aaaaaaaa 

a NAZAHO CLAUinCATIORS 

Ifc mrSKAL AND CNEMKAL nOfEITIES 

141 W i i m a a i a n n t a x and 1 s a n 

141 
141 
144 

i9a-F . 70-c - strx 
14S enoea Tampamna: Na p a w n a 
I t s CilllLia P i t t i i a n Na paranam 
147 S i n H H Oramy. 

1 JTb a l o x Oaad) 
U J Uputd Str faoa Tanas ic Oau n a 
141 upuH branr w a n a u a Tinaiiin, 

r (Osa ) l 1410 

1411 Rsos n Ipscffic HasM M Vapn lasa^ 

n i l Lanm Han a< vapntopRaa 
170 Sbi/to - U oa/g -
I.a X 10a J/kg 

1411 Hon n Csmpsasatc—4109 B b / l i 
• —4.ai4 oa/g - —ia9.o x io* j / ko 

s L i 4 laeet ov Oecornyoeittoft Ntf p^ranent 
1419 H o n n SskdMrt N a parbnam 
U f a HeeK aa re^fivievQanevE Nt f 
i fc ia Han n Piaiin- 2S40 oa/g 
14ia LtodSng VauK Dato n n 1 t i lai l i 
1417 RaldVi 

fc f t waaofc (Ciiiiiiia) 
411 i fc i l iMuai tbH AR la Pua RaRK Ona na 1 
4 1 1 M m a Tampsrsnrs ; Osto n a aasbbbp 

O 
O 

yo 

I 
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ISOPHORONE IPH 

^ 1 k a tfeueiVTiani 
taoMM arxl rarTt<^a ttocnar^ad i 
Hoair *eca/ heenn and pc^jaon 

Fire 

Exposure 

Water 
Pollutior. 

Comouettota 
E*tlrtgu«^ eMtr, 
Waief man ba nenac«va or« taa 

CALL FOn hKOtCAL AJO 

uouo 
Irraeang to aii-t end evae. 
Ha^^l^ a aaAa^vad 
Hern^^ oonta^vneied clotftnQ and tftoee. 
Fiuan aflected areaa wnn ptenty tf water. 
IF IN EYES, hotd eyaactt open end Duah wth 
IF SWAaOWEC vto «a:an« a CONSCIOUS. I 

or m * 
DO NOT MOUCC VOMITING 

ptan^^ tf aMAer. 

Elect tf tow concaneatone on 
FotJiIng to morefcne. 
Mey be den^aroua d a emeri w 

Noo*y operators tf naarpy waie> makea 

1. R£SPOM$C TO 0(»MAK£ 

SfKitfdbe reino»ed 
Cnemce' end pnysKtf veebtient 

fc CNEMKAL DCMNATIONS 

4 1 CO Csmpaltoany Ctoaa Katona 
4 1 Psnnua:C0Ol-C(CH>)CH.CIO«a).CH. 
4 1 RIO/UN Daalgiallnv Na kand 
44 OOT 10 No.: Oata na pmab i i 
49 CAS Ragntry Hs : 7».9b.1 

fc LAIU 

41 
41 

fc OUEINABLE CNAMCTEMTKfc 

41 PmilcM Stan laa aldppad^ Unad 
41 ea 

fc NEAITNNAZAMK 

t i SyilV^tiiiie Ftftoefbif Cxpoewe: IWietBeon Mlalee ejM. noee end tfvodC c 
tfapraeecn and hea aome aneaihetic etlect Contact tf kqtfd trim ayae eeuaae aevare trntaion 
y to poeetoia eeaue demege. Skin ia ameied by Itfad end ewy oeck on tftfonged eonact 
Inoeeeon ceueee nitoeon tf noutfi end MonacfL 

4 1 T isa lnan s l f i p n a a n PPIALAT10N: famoas alcbm pmappy bom contaai'atai) aaikapfna. I 
^aapng haa nooead. giaa mtooa ransaiuri aid aqrgai. EYES: Sood mn asar to a ada 
IS narL: oonaub an aya ^ac ina l M aoon m poaapts SKPt: load a m aata. MGESnON: do 
NOT aak 

I V a M : 9 p p m 
SS snsn Tarn wiiatiiiii Lbnia: Dan na I i i iMi 
SJ Taalaiy by bigaallon Grada fc ora LOaa - fcJlO mgng ppo 
47 Law ToatcRr Daa na I l l l l t 
SS V w n (Oaa) byttanl Oaracln la l lca Vapori cnaa modaan t i l p lu anx Pal paiaonna a n 

L T l a a i K 

^ 

i far t npoaiaa. may cauaa lacand^aTaa bnna m k 
SW Oodr TTvaanstt oua na baaanda 
411 DLH VauK aoo ppm 

4 1 
4 1 
4 1 

fc rnENAuns 
Haan PsMt 209-F O.C. 1P4-F C C 
WaaiiaOH LbaRa to Air o b 4 % . u % 

411 StetcMomobie Ab to Fan I 
Oata rv. awaaaOM 

412 FlaiiH Tampa aba a. Daa na a 

7. CNEMKAL K A C n v m 

7S R i i r p b| Orsap: 19 

fc e S T n POLLUTION 

490 ppm/24 nr/bnna annmp/TL. 

4 1 HologliM Oaygan Damand (SOOb 
Dna ret nnaiia 

44 pppd O a n CaiMPiiliaPni Piilaiibal 

fc I H i r r U K MFOIHATION 

4 1 Oradaa af PnHy: ao« % 
4 1 
4 1 b a n Asaoapnars: No ' 
44 VadPi f Opan (bana aiaatar) 

H. NAUAD AUESMENT COOE 

arP-O-t-U 

11. HAUn CLAS^KATWRS 

Ifc 

141 

142 
141 

mrSICAL ARD CNEMKAL FtOPEITTIES 

a I9-C and 1 anc 

130.2 
iSn: 

410.9-F . 219J-C - 4aa.9-K 

l i s 
144 
147 

141 

141 

1410 
1411 

1411 

1414 
1419 
1410 
141S 
1420 
1427 

ir.4-F - —«.1-C - 2B9 1-lt 
wHoctf Tempecacufv Ntf peraneni 
Crtttcal ^aaa ie i . Ntf perarwnt 

0.ft3i m 25*C ( 

32.3 drwa/cm • 0.0323 N/m « 20*C 
Uquid Water maartacttf Tantfon: 

Vapor (Oee) Ipetff lc Orevttjr: 4.7) 
Reoo er tpacmc Heeta ef Vapor fOaa^ 

Latent Heet at Vepartastlorc 
135Biu/t> 
- 75 etf/g • 3 t4 X 10* J/kg 

-16.170 Bbi/h 
I ctf/s - ~376 X 10* J/kg 

: Ntf I 

NM 
Heat Ov Potyrne^Basoftr Ntf peranent 
H M t n F u a e n : Datt naara lapa 
LbMOng v a u a Dna na I lilatilt 

•OTQ 

O 
O 

00 

o 
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DIOCTYL PHTHALATE DOP 

aa U-a 
OOP 
Ra (2-aaryanry4) I t s t n i t 
D U-aa<yanay<l | » — — 
Ocna 

Oaya 

Sa> aacnaroa « ooaaaaa 
Car ar* daoarvnant 

Noa^ local naann and poauaon oonsa igaa^aa 

Fire 

Exposure 

Water 
Pollution 

E^arguar^ a m ay cnaTi^jt. nam. a oaben d 

Eflaci a low ooncarwaaona on aqmbc aa s 
FaSng to aajraara 

Ne«*y local naann and wa**« akeara 

L lESnNU TO OIKNAKt 

fc CNEMKAL OCSWRATIORJ 

4 1 CO 
4 1 

sC.M.|C00CM.CHIC.H.)ICH.).O4.). 
4 1 RIO/UM t 
44 DOT e Hs.' Oaa na t 
49 CAS R i » i b | R s ; I17.S4-0 

4 1 
4 1 

fc a U O V A l U CNAMCTUOTKS 

4 1 Cstar Call I t u 
4 1 oaar. Vary n ^ 

fc NULTN HAZAWS 

b n n p y p m OR 

44 TkraaMM UaR Vaaa Na pabnam 
4 1 • l o i l Tarn bdanbta Lbadta I 
45 TsaHRy by togttoim' Qraoi 0: IS t * M a n IS gAg *s« 
47 I s n TndaRr Na n i a i t a i t u 
SJ Vapn (Oaal byRant Cta in to i todta )luiaibb>< to Oa naa and ovoal 

B ipaaPiRto I i snr4 KsebciPy hamnaa to Oa Mrt-
510 OanTlaaal ia ia N a pabnam 
511 DLH v a a s Dna na t 

fc n i E N A U I O S 

S I naan Panp 419-F O C 
S l Wa a l l ! Laabi to Air Na p a n a m 
4 1 nra I i t o i g m i i l i i I p n l i b y pun an. 

n m fcitoigataPm Igaaa H n n b a 
Usaa araar a bam may cnaa kopaq 

7. CNEMICAL K A c n v r r r 

fc •ATanuimoN 

ItWpgMa Oaygan B i l l iir 1 |ROO» 
Dna rat i pWilt 

aaaa Cnnn CaneanpaPon PalanSa 

fc SNHTMC MFOMATWN 

_ M. NAUIS AfcUfcSMEKT COOE 

(Saa Haaard Aaaaantard Hannfcaah) 

A - T 4 ^ X • T 

11. NAZAAO CLAUITKATIORS 

11.1 Csda a Padara I 

a PNTSKAL ARO CNEMICAL M O P t m U 

141 PHyataa gtaM a U'C aad 1 astc 

141 M i l i l J i r WalgliC lao9 
141 RiRiig Pom a 1 astt 
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CHEMICAL TOXICITY AND OTHER INFORMATION 

COMPOUND, 
TLV 

ACC 
OR 
STEL 

PHYSICAL STATE REMARKS 

Arsenic Compounds'* 0.2 Yellow, orange, red or white 
crystals or powder. Appearances 
of individual cooipounds vary. 

Barium Compounds 0.5 Yellow, white or colorless 
crystals or powder. Appearances 
of individual compounds vary. 

Cadmium* 
Salts, dusts, and 
fumes 

0.5 0.2 
0.1 

Silver/White/Blue tinged 
metal compounds have different 

Acute and chronic arsenic poisoning results in disturbances of the digestive 
tract, liver, blood, kidneys, and nervous system. Arsenic is a recognized 
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 

Exposure to barium poisioning results effects to the skin, eyes and throat, 
Flammable at room temperature when in powder form. 
SYMPTOMS: 
Direct Contact: Causes irritation 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 frnmediately 

Continuous exposure to cadmium may cause irreversible lung injuiry, abnormal lung 
function and kidney disease. Increased incidence of prostatic cancer, kidney and 
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/iu' exposure can 
cause non-fatal lung inflamatlon. 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 sslt nay cause increased 
salivation, choking, vomiting, abdominal pain, etc. 
FIRST AID: 
Ingestion: Conscious person--give large amounts of water immediately and 
seek medical advice. '• 
INCOHPATIBILTIES: 
Strong oxidizers, elemental sulfur, selenium, zinc, hydrobenzolc acid, ammonium 
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CHEHICAL TOXICITY AND OTHER INFORMATION 
(cont inued) 

COMPOUND 
TLV 

ACC 
OR 
STEL 

PHVSICAL STATE REMARKS 

Chlorides 

Chroaiufli (II & III) 
Hexavalent (VI)* 
oxide 

0.5 
0.05 

Dependent upon compound 

Ste«l gray metal or 
silver metal powder 

Copper 
Fuae 
Dust & mist as copper 

0.2 
1.0 

Reddish, lustrous netal 
No odor 

2.0 

Lead 
Lead Chloride* 
Lead Nitrate* 

0.15 0.45 Bluish white or silvery gray 
Solid 

Toxicity varies greatly among the individual compounds. When heated to decomp­
osition or on contact with acids, emit toxic chloride fumes. 

The toxicity of chromiura varies with different chromium compounds. Chronic 
acids and chromates appear to be more toxic than chromium metal dust, 
insoluble chromium salts, and soluble chromic and chromous salts. 
Exposure to certain incidence in humans. 
SYMPTOMS: 
Inhalation: Dust oay 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 baSOA & HCl. 

SYMPTOMS: 
Inhalation: Copper and Copper oxide fumes may cause metal fume fever--cbillE, 
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 dihydrochlorlde may be beneficial in 
reducing body burden.) 
INCOMPATIBILITIES: 
Acetylene gas, magnesium metal, oxidizing agent 

Lead is a cumulative poison. Increasing amount builds up in the body and 
eventually a point is reached where symptoms and disability may occur. Lead 
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 potassiiim. 

£8X0 XOO dwil 



CHEMICAL TOXICI T ^ ^ OTHER INFORMATION 
(continued) 

COMPOUND 
TLV 

(««/•*) 

ACC 
OR 

STEL 
(mg/m») PHYSICAL STATE REMARKS 

Mercury* 
Alkyl compounds 
All forms except 
Alkyl vapor 

0.01 
0.05 

0.03 'Silvery mobile odorless 
liquid 

Nickel 
Soluble nickel 
Conipounds 

1.0 
0.1 

Silvery white malleable metal 
0.3 White or colored crystal or 

powder 

Highly toxic by skin absorption and inhalation of fume or vapor and ingestion. 
Spillage requires caution due to droplet proliferation. 
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: Irrigate 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 is an insoluble metal, but most common salts are soluble. 
SYMPTOMS: (frora nickel dust and salts) 
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 
soell, chest pain, destruction t^l nasal tissues and asthmatic lung disease. Dust 
Inhalation has been associated with an increased risk of lung and nasal cancer. 
FIRST AID: 

Consume large amounts of water. Seek medical attention. Ingestion 
INCOMPATIBILITIES 
Nickel dust is flammable. Reacts violently with fluorine, strong mineral acids; 
liberates Hj, ammonium nitrate, etc. 
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i CHEMICAL TOXIClf^AND OTHER INFORMATION 

COMPOUND 
TLV 

(n>g/n»̂ ) 

ACC 
OR 

STEL 
(mg/m^) PHYSICAL STATE REMARKS 

Seleniuia* 0.2 White, red or orange powder 
depending on specific compound 

Zinc 

Zinc Chloride* 

Blue powder 

Selenium dusts or fumes are severe irritants of the respiratory tracts. 
Elemental Selenium has low toxicity, however, some compound have high toxicity. 
SYMPTOMS: 
Chronic exposure to inorganic compound causes dermatitis, pallor, nervousness, 
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 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. 
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 encouqtered 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 
beadedness; a staggering gait and difficulty in writing. 
INCOMPATIBILTIES: 
Acids, strong alkalies, amines, chlorides, chlorates, nitrates, oxides, fluorine, 
S, CB2• 

*See page 4 2 , " R e f e r e n c e s . " 
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