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l. 0 INTROil.JCI'ION 

The E.C. Jordan Co. (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. Prior to on-site activities at those sites classi
fied as hazardous, a summary safety plan (Appendix A) must be completed by the 
project engineer/scientist. 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 summary safety plan 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 as needed. In all cases, personnel safety is the paramount 
factor in decision-making. 
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2. 0 HEAL'IH IDNI'IDRING AND SAFETY' PRCGRAM 

To protect the health and safety of employees assigned to work at hazardous 
waste sites, Jordan has developed and implemented a Health and Safety Program. 
This program is administered by a committee consisting of representatives of 
Jordan technical department staffs with support fran medical advisors. All 
personnel on-site must be enrolled in the Health Monitoring Program and must 
receive training appro~iate 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. 

The site-specific information required to address the areas noted above is 
presented in summary safety plans ~epared for the NAVSTA sites. The plans 
are intended to provide a framework within which information may be updated 
and ongoing decisions made regarding actual health and safety concerns at the 
site. The summary site safety plan format is presented as Appendix A. 
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3. 0 MEDICAL SURVEILLANCE PROCEI:URES 

3.1 Health Monitoring Program 

All on-site 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 3-1. 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. 

3. 2 Review of Exposure S!lffiptans 

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 
syrnptons 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 3-1 

BASELINE HEALTH MJNI'IDRING PRCGRAM 

1. PHYSICAL EXAMINATION 

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

o near/distant 
o color 

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

2. LABORA'IDRY ANALYSIS 

a. Hematology 

complete blood count 
red blood cell count 
hemoglobin 
platelets 
sedimentation rate 

b. Blood Chemistry 

Multi-22 
calcium 
glucose 
uric acid 
total protein 
bilirubin 
SGPT 
potassium 
creatine 
globulin 
triglycerides 
gamma GT 
serum iron 
iron binding capacity 
acetyl cholinesterase 
plasma 
red blood cell 
free eryt~rocyte porphyrin 

c. Urine Analysis 

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

inorganic phosphate 
blood urea nitrogen 
cholesterol 
albunin 
alkaline phosphatase sodium 

chloride 
co 
CO/globulin ratio 
BUN/creating ratio 

T3 uptake 
Total T4 
]mmunoprofile III 

Ph, specific gravity, appearance, sugar, etc. 
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4. 0 PERSOt-lAL Prom:::TION LEJEL DETER-1:!t-1ATION 

The level of personnel protective equipment required shall be determined by the 
type and levels 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 on-site are unknown, the hczards are not clearly established or the 
situation changes during on-site 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 hczards have 
been determined through monitoring, sampling, informational assessment, labora
tory analyses or other reliable methods. Once the hcz ards have been deter
mined, protective levels canmensurate with the hczards will be used. Protec
tion requirements will be evaluated on a continuous basis to reflect new 
information as it is acquired. 

Preparation of site-specific plans will be based on the site-specific informa
tion made available through site files, IAS and FIT reports, as well as any 
other sources identified. 

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

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

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

Fit testing of safety equipment is an important part of establishing adequate 
respiratory protection (see also Appendix F). Fit testing is accomplished 
prior to site explorations and each individual is assigned a fitted respirator 
for the duration of the project. 'Ihese are tagged for identification. The 
equipment used for each level of protection is shown in Table 4.1. 
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Action Level1 and 3 

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 

Level 

0 

Escape 

X 

X 
X 

X 

X 

TABLE 4-1 
Protective Gear 

D Level C 

0 to 5 

Full Face 
& Escape 

X 

X 
X 

X 
X 
X 

X 

Level B 

5-500 

SCBA 

X 

X 
X 

X 
X 
X 

X 

Level A 

500-1000 

SCBA 

X 

X 
X 

X 

1 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. 'Ihe action required is review of 
contaminants and reassessment of appro~iate protective gear by the Site 
Safety Officer. 

2 Use of an air purifying respirator is allowed only where identification of 
constituents has occurred and appropriate respirator cartridges have been 
obtained. (Refer to Figure 4-1) 

3 It must be recognized that a photoionzation rneter•s relative response varies 
with each compound. Action levels should be reviewed {when constituents are 
known) to determine appropriate modifications. 
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2 
OXYGEN TOXIC 

DEFICIENCY CONTAMINANT 

I 
SELF CONTAINED ~OMBINATION GASEOUS 

APPARATUS AIR LINE AND GASEOUS AND PARTICULATE 
(13)(1) AUX. SCBA PARTICULATE 

l 
I I 

IMMEDIATELY 
NOT DUST MASK AIR LINE ABRASIVE 

DANGEROUS IMMEDIATELY OR fUME 
RESPIRATOR BLASTING 

DANGEROUS RESPIRATOR RESPIRATOR 
TO LifE TO LIFE (21)(k) (19)(u) fl9)(u) -, I I 

POSITIVE POSITIVE GAS MASK AIR LINE HOSE MASK CHEMICAL 
PRESSURE PRESSURE WITHOUT CARTRIDGE 

SELF CONTAINED AIR LINE 
(14 )(j) RESPIRATOR BLOWER RESPIRATOR 

APPARATUS AND SCBA ESCAPE ONLY (191(j) (19)(j) (23)( I) 
(13)(1 ) '-- ·- "-----·---

IMMEDIATEL¥ NOT 
IMMEDIATELY 

DANGEROUS DANGEROUS 
TO LIFE TO LIFE 

I I I 
POSITIVE POSITIVE GAS MASK W/ AIR LINE HOSE MASK CHEMICAL 
PRESSURE PRESSURE SPECIAL FILTER WITHOUT CARTRIDGE 

SELf CONTAINED AIR LINE AND II4Hil RESPIRATOR BLOWER RESPIRATOR 
APPARATUS ~Elf CONTAINED ESCAPE ONLY (19 Uu) (19)(u) WITH 

(13)(1) APPARATUS SPECIAL FILTER 

liASEO ON IIUAfAU Of NINES INfOHNATION CIACUUI.H 11il~ 
(23)(m) 

NUNSEA$ IN PAAfNrH£$1$ AfffA TO IIUAEAU Of NINES SCHEOUL£5 
I fTTfAS IN PAHfiHHE515 NEff A TO 5UIIPAHT Of NIOSH/NfSA :50 CfH PANT II 

FIGURE 4-1 
SELECTION OF RESPIRATORY EQUIPMENT (LUNDIN, A., 1979) 

EC..JC.X<DANCO 



It should be recognized that situations exist where different combinations of 
respiratory and dermal protective gear are appro~iate, 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. 

4.1 Potential Hazards On-Site 

Appendix B includes Chemical Hazard Data Sheets which summarize toxicity and 
properties of chemicals that may be found in soil and water on-site. 

A review of physical hazards must also be performed. 

The chemical hazard data sheets include the following information: 
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o emergency response procedures for fire, exposure and water 
pollution; 

o response to discharge; 

o label category and class; 

o chemical designations; 

o observable characteristics; 

o health hazards; 

o fire hazards; 

o chemical reactivity; 

o water pollution; 

o shipping information; 

o hazard assessment code; 

o hazard classification; and 

o physical and chemical properties. 



5. 0 WORKER SAFE'IY PRcx:EilJRES 

5.1 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. Ehlploy 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 equipnent on drums or on the ground. Do not sit on drums or other 
materials. 

4. Ehlploy 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 heat stress casualty ~evention plan. 

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

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

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



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 on-site. These prevent proper 
flushing should corrosive or lachrymous substances enter the eyes. 

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

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

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

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

16. The site leader, the Site Safety Officer 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, main
taining continuity. These notebooks and daily records will become part of 
the permanent project file. Examples of forms, records and logs to be 
used at each site are given in Appendix c. 

5.2 Site Entry Procedures 

In most cases, Jordan teams are not the first on-site investigators. Consider
able 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 information is not available to 
perform a summary risk assessment and assign the appropriate level of personnel 
protective equipnent, the following procedures should be followed. It must be 
understood that verification of the level of contamination (even with back
ground information) will always require some of the steps below. 

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

2. Assme that the site is contaminated and conduct a site safety reconnais
sance. 

10 

doc 
24 



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; 
organic vapor analyzer; 
radiation survey meter; 
personal air sampling pumps; 
chemically reactive indicating tubes 
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. Prepare summary site safety plan and document all data acquired. 
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6. 0 SI'IE SAFETY' EQUIPMENI' 

In addition to personnel protective gear designated for the assigned level, 
various monitoring and safety equipment is maintained on-site. Minimum on-site 
equipment will generally include: 

o Photoionization rreter; 

o Combustible gas indicator (explosimeter); 

o Oxygen meter or oxygen deficiency alarm; 

o Chemically reactive indicating tubes (specific to the site hazards); 

o Fire extinguishers; 

o First aid kits; 

o Eye wash station; 

o Radiation survey meter or radiation alert; and 

o Transportation suitable for emergency response. 

o Organic vapor analyzer (optional) ; 

Additional equipment may be specified and obtained as field conditions dictate. 
An equipnent list and field safety gear requirements are specified in the site 
safety summary (Appendix A). 
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7. 0 EMER:;ENCY PLANNING 

7.1 Emergenqy Medical Services 

Dr. Frank Lawrence, M.D. and Bruce Campbell, R. Ph. of Envirologic Data serve 
as medical liasons between project staff and hospitals. Prior to site investi
gation or activity on hazardous sites, nearby health facilities will be evalu
ated to determine their capabilities in relation to the needs of on-site 
project staff. Criteria such as emergency department physician coverage, 
decontamination capabilities and available medical specialists are evaluated. 

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 neces
sary. other equipnent may include: oxygen, backboard and straps, 
splints, and a cervical collar. 

At least one person qualified to perform first aid will be present 
on-site at all times during work activity. This person will have 
earned a certificate in first-aid training from the American Red 
Cross or will have received equivalent training. Designated first 
aides will receive regular review training from the American Red 
Cross or an equivalent session. 

An emergency shower and 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). 

Personnel stretchers will be located at the work site for use in 
transporting personnel to the vehicle. Alternate transportation 
routes to area hospitals will be established prior to on-site 
activity. 

7.2 Contingengy Planning 

Prior to commencement of on-site activities, field personnel will review safety 
considerations with the Site Safety Officer (SSO). The Site Safety Officer is 
responsible for adherence to the designated safety precautions and assumes the 
role of on-site coordinator in an emergency response situation. 

All on-site personnel will be familiarized with both the primary and secondary 
route to the nearest hospital (which may be shown on a Figure or local map) as 
well as the location of the nearest working telephone or radio communication 
device. Each will receive a list of emergency phone numbers as shown in 
Appendix A. 
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The local hospital and emergency response team will be advised in advance by 
the Site Safety Officer of the work to be performed. The hospital will 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 on-site to be responsible for implementing 
the contingency plan. The person will be made aware of the total nt.mlber 
of households within a radius of 2,000 feet. Appendix A will provide the 
emergency contacts that will be required and an additional table will 
provide a list of residences and identifiable operations in the area 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 by the Site Safety Officer and filed with the individual's super
visor and a copy retained in the project records if an accident occurs. 

7.3 Potential Hazards for Monitorina Program 

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

7. 3.1 Accidents. Accidents must be handled on a case by case basis. Minor 
cuts, bruises, muscle pulls, etc., will still allow the injured person to 
undergo reasonably normal decontamination procedures prior to receiving direct 
first aid. More serious injuries may not permit complete decontamination 
procedures to be undertaken, particularly if the nature of the injury is such 
that the victim should not be moved. The nature and degree of surface contami
nation at a site is generally low enough that emergency vehicles could reach 
the victim on-site without undue hazard. However, in the event that access 
on-site is limited, accident victims may be transported to a point accessible 
by an ambulance by Jordan personnel trained for this response. 

7.3.2 Contact and/or Ingestion of Hazardous Materia1s. Properly prescribed 
and maintained protective clothing and adherence to established safety 
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procedures are designed to minimize this hazard. However, it is still a 
possibility that contact or ingestion of materials may occur. One possibility 
for exposure is the puncture of a buried drum of liquid during drilling opera
tions which might cause the drum contents to contact personnel. Standard first 
aid procedures should be followed. The drilling rig will have a tank of water 
which may be useful in same circumstances, particularly to flush contaminants 
off any exposed skin areas. Eye wash bottles will also be maintained at the 
site in case of emergencies. In cases of ingestion or other than minor contact 
with known substances, the local Poison Control Center and hospital should be 
contacted and the victim brought there bnmediately for further treatment and 
observation. 

7.3.3 Explosion. The drilling crew should be keenly aware of combustible gas 
meter readings and withdraw at any indication of imminently hazardous condi
tions (greater than 20% LEL). The detection of such conditions shall be 
reported to local agencies for potential execution of the evacuation plan 
should the situation be assessed as warranting such response. 

7.3.4 Fire. The combustible gas meter also warns of imminent fire hazards at 
borings. The greatest fire hazard at the site should be recognized as handling 
the fluids (e.g., methanol, acetone) used for certain decontamination proced
ures. No smoking or open flames are allowed on site. Carbon dioxide fire 
extinguishers will be kept at the drilling rig, and the decontamination area/ 
field office. The Fire Department, previously informed of site activities, 
will be called as needed. 

7.4 Evacuation Response Levels 

Evacuation responses will occur at three levels: (l) withdraw from immediate 
work area (100+ feet upwind); (2) site evacuation; and (3) evacuation of sur
rounding area. Anticipated conditions which might require these responses are 
described below: 

15 

doc 
29 

Withdrawal Up=wind (100 or more feet) • 

o Sensing ambient air conditions as containing greater contaminant 
concentrations than guidelines allow for the type of respiratory 
protection being worn. The work party may return upon donning 
greater respiratory protection and/or assessing the situation as 
transient and past. 

o Breach in protective clothing or minor accident. The party may 
return when tear or other malfunction is repaired and first aid or 
decontamination has been administered. 

o Respirator malfunctions and must be replaced. 

Site Evacuation. 

o Sensing ambient air conditions as containing explosive and persistent 
levels of combustible gas or excessive levels of toxic gases, 



o Fire or major accident 

o Imminent explosion or explosion 

Surrounding Area Evacuation. 

o Persistent, unsuppressable release of toxic or explosive vapors from 
test pits or borings (possible ~essure release from punctured drum). 
Air quality should be monitored at several distances downwind to 
assess danger to surrounding area before initiating this response. 

7.5 Evacuation Procedures 

7.5.1 Withdrawal Upwind. The work party will continually note general wind 
directions while on-site. (A simple wind sock may be set up near the work site 
for visual determinations.) Upon noting the conditions warranting movement 
away from the work site, the crew will move upwind a distance of approximately 
100 feet or further as indicated by the site monitoring instruments. Donning 
SCBA and a safety harness and line, the Site Safety Officer or a member of the 
crew may return to the work site to determine if the condition noted was 
transient or persistent. If persistent, then an alarm should be raised to 
notify on-site personnel of the situation and the need to leave the site or don 
SCBA. An attempt should be made to to decrease emissions only if greater 
respiratory protection is donned. '!he Site Safety Officer and client will be 
notified of conditions. When access to the site is restricted and escape may 
thus be hindered, the crew may be instructed to evacuate the site rather than 
move upwind, especially if withdrawal upwind moves the crew away from escape 
routes. 

7.5.2 Site Evacuation. Upon determination of conditions warranting site 
evacuation, the work party will proceed upwind of the work site and notify the 
security force, Site Safety Officer and the field office of site conditions. 
If the decontamination area is upwind and greater than 500 feet from the work 
site, the crew will pass quickly through decontamination to remove contaminated 
outer suits. If the hazard is toxic gas, respirators will be retained. The 
crew will proceed to the field office to assess the situation. There the 
respirators may be removed (if instrumentation indicates an acceptable condi
tion) • As more facts are determined from the field crew, these will be relayed 
to the appro~iate agencies. The advisability and type of further response 
action will be coordinated and carried out by the Site Safety Officer. 

7.5.3 Evacuation of Surrounding Area. When the Site Safety Officer determines 
that conditions warrant evacuation of downwind residences and commercial 
operations, the local agencies will be notified and assistance requested. 
Designated on-site personnel will initiate evacuation of the ilumediate off-site 
area without delay. 
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7.6 Training 

The following matrix (Figure 7-1) will be completed and included with each site 
safety plan thus indicating the training received by on-site personnel. All 
personnel must became familiar with the capabilities of each team member as 
displayed by this natr ix to minimize response times in the event errergency 
action is required. 
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ON-SITE PERSONNEL TRAINING 

TOPIC HRS 

INTRODUCTION/REFRESHER 4 

FIRST AID a 

CPR (OPTIONAL) a 
NUS COURSE 30 OR EQUIVALENT 

OVA 16 

PI METER 2 

SCBA REVIEW 4 

SAMPLING 

HEALTH MONITORING 

e INDICATES REQUIRED TRAINING COMPLETED 

~ INDICATES TRAINING BEING CONDUCTED 

.__ _____________________________________ EC.x:RDANCO -~ 



8. 0 DOCONI'AMINATION 

8.1 Personnel Recontamination 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. 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 Step into designated shuffle pit area and scuff feet to remove gross 
amounts of dirt from outer boots. If necessary, wash boots down with 
clear water in designated wash pit area. 

o Remove tape from boots and remove boots. Discard 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 appro~iate by site surveillance data or 
personnel assessment. 

Pressurized s~ayers or other designated equipment will be available in the 
decontamination area for wash dawn and cleaning of personnel, samples and 
equipment. 

A schematic of a typical decontamination area is shown in Figure 8-1. 

8.2 Eguipment Decontamination 

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

All decontamination will be done by personnel in protective gear appro~iate 
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 
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place only after other personnel have cleared the "hot area", moved to the 
clean area and the door l:::etween the two areas closed. 

Miscellaneous tools and samplers will be dropped into a plastic pail, tub or 
other container. They will be brushed off and rinsed (outside, if possible) 
and transferred into a second pail to be carried to further decontamination 
stations. They will be washed with a detergent solution, rinsed with 
isoproP¥1 alcohol (if required), rinsed with a detergent solution and finally 
rinsed with clean water. 

8.2.1 Drilling Rig and Tools. It is anticipated that the drill rigs will be 
contaminated during test pit/borehole activities. They will be cleaned with 
high pressure water or portable high pressure steam followed qy soap and water 
wash and rinse. Loose material will be removed cy brush. The person perform
ing this activity will usually be at Level D protection. 

8.2.2 Sample Containers. Exterior surfaces of sample bottles will be decon
taminated 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. 

8.2.3 Monitoring EQuipment. ~bnitoring 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. 

The contaminated equipment will be taken from the drop area and the protective 
coverings removed and disposed of in the appropriate containers. ~I¥ dirt or 
obvious contamination will be brushed or wiped with a disposable paper wipe. 
TI1e 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 pre
pared with new protective coverings. 

8.2.4 Bespirators. 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., *1 on all 
parts of mask #1). ~£ter 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 available) or will be discarded into the contaminated 
trash container for disposal. In the morning the masks will be re-assembled 
and new cartridges installed if appropriate. Personnel will inspect their own 
masks to be sure of proper readjustment of straps for proper fit (see also 
~.ppend ix F) • 
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9. 0 IXX!JMENI'ATION AND RECORDKEEPING 

Samples of field activity documentation forms are attached (see Appendix C). 
Minimum documentation consists of: 
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o daily field records kept by the site technical leader or designee; 

o site surveillance record kept by the Site Safety Officer; 

o sampling - related records kept by sample collection team; 

o chain-of-custody records for each sample collected; and 

o daily exposure record for each person on-site. 



10.0 UPD..r\TING OF HEAL'IH AND SAFETY PLAN 

The Site Safety Officer is responsible for maintaining proper documentation 
regarding daily safety log sheets. If any deficiency is encountered in the 
health and safety plan, a report will be prepared and forwarded to the health 
and safety coordinator at Jordan and copies sent to the project manager and 
technical director. The Site Safety Officer will immediately initiate neces
sary changes to improve protection of field staff. 

During the remedial investigation process or after initial field investigation, 
any new chemical hazard encountered will be evaluted and safety plans modified 
to reflect the effect of that chemical hazard. Similarly, any physical hazards 
that are discovered will be addressed by the Site Safety Officer and reported. 

24 

doc 
38 



11. 0 REFERENCE GUIDES FOR HAZARDOUS MATERIALS 

Reference guides for material classification determinations are: 

1) Tbe Merck Index. 9th Edition, Merck, Sharp & Dohrne Ltd., 1980. 

2) Handbook of Chemistcy & Physics, 64th Edition, CRC Press, 1984. 

3) Pocket Guide to Chemical Hazards, 1980 Edition, NIOSH/OSHA, DHEW (NIOSH) 
Publication No. 78-120. 

4) Registcy of Toxic Effects of Cbemical Substances, 8th edition NIOSH, 1978. 

5) Dangerous Properties of Industrial Materials, Sax, N.I., Sixth edition, 
Van Nostrand Reinhold Co., 1984. 

6) Tbreshold Limit Va1ues for Chemical Substances and Physical Agents in the 
Work Environment, 1983-84. Adopted by Aa;IH. 
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APPENDIX A 

SUMMARY SI'IE SAFE'IY PLAN 



E.C. JORDAN CO. 
ST..Jl+tARY SITE SAFETY PLAN 

A. GENERAL INFO~TION 

SITE: ________ ~~==~RT~=~~NAL~~ST~~~I~O~N~--------------------------------

SITE CWNER/CONI'ACT: BARRY LESTER (SDIV), JOSE NEGRON (NAVSTA) 

LOCATION: ____ ~~~~~RT~~FLO~~RI~D~~~-------------------------------------

PLAN PREPARED BY: ---''IH=CMAS=-=~GRE=ENHAL==GH=..... ________ DATE: 10/26/86 

APPROVED BY: DATE: ___________ _ 

CBJEX:TIVE(S): To maintain health and safety during Verification Phase of 

investigations activities. 

PROPOSED DATE (S) OF 
INVESTIGATION: January 1986 to February 1986 

BACKGROOND REVIEW: Camplete: ____ ~x~-- Preliminary: _______ _ 

OVERALL HAZARD: Sericus: Moderate: Low:_X_ Unknown: 

B. SITE/WASTE CHARACTERISTICS 

WASTE TYPES: Liquid _X_ Solid _X_ Sludge _x_ Gas __ 

CHARACTERISTICS: Corrosive _X_ Ignitable _X_ Radioactive __ 

Volatile _X_ Toxic _X_ Reactive Unknown 

SITE DESCRIPTION: Tbe Mayport Naval Station (NASTA) is an active Naval 

Station and Naval Air Field. 'lbe eleven sites to be investigated are 

5 landfills; 1 old fire training area; 1 neutralization basin; waste oil pit; 

fuel spill area; mercury/oily waste spill site; and a transformer storage 

yard. Investigations will consist of geophysical survey; soil borings; 

monitoring well installation; agyifer testing; elevational survey; sampling of 

monitoring wells, soils. surface water and sediment. 
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Principal Disposal ~thod (type and location): Trench rrethod in the 

landfills; spilling. leaking and dumping of wastes at otber sites. 

Unusual Features (dike integrity. power lines. terrain. etc. l: Fuel 

tanks in fuel farm are contained qy soil bunkers. Underground pipelines and 

utilities to be avoided during drilling. 

Status: (active, inactive, unknown): Fuel farm. neutralization basin 

and transformer storage yard are active, a11 Other sites are inactive. 

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

agency action): None known 

C. HAZARD EVALUATION 

Olemicals which personnel may be exposed to are solvents and wastes 

containing volatile organic compounds, fuel hydrocarbons, and inorganic 

chemicals such as chranium, rrercury and lead contained in sludges and other 

wastes. A chemical Hazard Inforrration Sheet for each compound 

suspected of being present on-site is contained in Appendix B. 

Landfills 2. 4. 5 and 6 are suspected of supporting a large population of 

Eastern Diamondback Rattlesnakes. Snake bite kits will be present on-site 

during a11 operations. 
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D. SI'IE SAFE'IY PRCCEil.JRES 

Map/Sketch Attached? Yes Site Secured? Yes 

Perimeter Identified? Yes Zone(s) of Contamination Identified? Yes 

Perimeter Establishment: Access to Mayport NAVSTA is restricted at all 

ints 

PERSONNEL PRal'ECI'ION 

MINIMJM LEVEL OF PROI'ECTION 

All Sites Active Level D 

Modifications: Level C protection will be used as a contingenqy should 

photoionization meter readings exceed 5.0 ppm in ambient air and if 

identification of the compounds present can be made. 

SI'IE IDNI'IDRING INSTRIJMENI'ATION: A photoionization meter will be on hand at 

all times to monitor total volatile organics in ambient air surrounding 

exploration activities. 
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DEO:JNTAMINATION PROCEDURES: 

Personnel: Will be conducted as outlined in Section 8.1 

Equipnent: Will be conducted as outlined in Section 8.2 between each 

boring and upon entcy to NAVSTA and upon completion of the drilling program 

prior to the subcontractor leaving the NAVSTA. 

MOBILIZATION AND SITE ENTRY: A contamination reduction area will be 

established on-site. Field work preparation, staging, and decontamination 

will take place in tbis area (see Figure 8.1) 
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TEAM OffiANIZATION: 

Team Member Responsibility 

T. Allen Site Safety Officer 

E. Tbomas Team Leader 

T. Greenhalgh Sampler 

C. Goodwin Sampler 

R. Allen Geophysics 

J. Dume~r Drilling Inspector 

K. Peterson Drilling Inspector 

IDRK LIMITATIONS {Time of day, etc.) : During daylight hours only and as 

restricted qy Mayport NAVSTA operations and security. 

PERSONNEL PROI'ECTIVE GEAR, DECONI'.AMINATION AND OIHER MATERIAL DISPOSAL: __ _ 

Personnel will use Level D Protection. See p. A-8 for a list of personnel 

Protective gear. Decontamination fluids will be containerized and turned over 

to base personnel to incorporate with their hazardous waste. 
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E. EMElGENCY INFOR-iATION 

LOCAL RESaJRCES 

Ambulance ----~2u4~6-~5~4~4~4 ____________________________________________ _ 

Hospital Emergency Roam __ 2~4~6~-~5~6~48~/~5~6~4~0 ________________________________ _ 

Poison Control Center __ ___.l._-...,.8~0.¥.0-~6"-la8~2,_-492=..1~1=---------------------------------

Police 246-5592 

Fire Department _ _,2!..:4iE:-6!._.-.=.5""'33""'3"-------------------------

Airport (NAF) 241-6150 

Explosives Unit -----------------------------

EPA Contact -----------------------------

SI'IE RESCURCES 

Water Supply J. Riley, 246-5215 

Telephone J. Riley, 246-5215 

Utilities J. Riley. 246-5215 

Security 241-6301 

Other 

EMERGEN:Y OJNI'.P.CTS 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
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Dr. Frank Lawrence • • • • • • • • • • • • 
Bruce Campbell, RPh ••••• 
Maine Poison Control Center. 
E.C. Jordan (Maine) ••• 
E.C. Jordan (Florida) •• 
E.C. Jordan (Detroit) ••• 
Enviro1ogic Data ••••••••••••••• 
USEPA Emergency Response • • • • • • 

•••• (207) 871-2617 
• •••• (207) 871-2449 

• (207) 871-2950 
.(207) 775-5401 

• .(904) 656-1293 
• (313) 569-3955 
.(207) 773-3020 
• (800) 424-8802 



F. EME1GEtCl RaJTES 
(Give road or other directions; attach map) 

IDSPITAL: Base medical facility is located at Building No. 1363 on Massey 

Avenue. Approximately 500 feet east of the intersection of Massey Avenue and 

Bon Hgmne Richard Road (see Map) • 

SITE EVAOJATION: On the event that the site needs to be evacuated. Jordan 

personnel will notify base security and Jose' Negron of Civil Engineering and 

evacuate through the nearest gate. 
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Quantity 
Regyired 

0 
0 
lpp 
lpp 
2pp 
lpp 
1pp 
lppj 
lppd 
Sppd 
0 
2pp 
0 
lpp 
0 
lpp 
0 
1 
0 
0 
0 
1 
0 
0 
0 
0 
0 
6 
lpp 

TABLE A-1 
PERSONNEL SAFE'IY m,JIPMENT CHECK LIST 

Protective and 
Safety Egyipment 

.SCBA 
• .Spare Cylinders 

.Escape Mask 

.Full Face 
• • .Cartridge 
• • .Hardhat w/ Face Shield 

.*~afety Glasses 

.Ear Protection 
••• *Gloves, inner 

• *Gloves, outer: 
• .Chern Resist Coveralls 

.Disposable Coveralls 
• • • • .Splash Aprons 

••• *Boots: Safety Boots 
.Fully Encapsulated Suits 
• *Dosimeters 

• • • • • • • .First Aid Equipment 
.*Utility First Aid Kit 
• Industrial First Aid Kit 

••• Stretcher 
• • • • .Oxygen 
••••• *Eye Wash Station 

• .Emergency Shower 
.~Fire Extinguisher 
.Safety Harness 

• • • • • .Emergency Tools 
. . . . . . . .Other 

•• Duct Tape (rolls} 
.Snake Bite Kits 

* - Mandatory 
pp - per person 
ppd - per person per day 
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Model or 
Material 

MSA 401 

ELSA 

surgical 
nitrile 

Coated Tyvek 
Vinyl 

'lLD 

Portable 



Quantity 

4 

2 
0 

2 

4 

2 
60 

4 bx 

10 gal 

90 gal 

6 rolls. 

0 

100 
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TABLE A-2 

DEXX>NI'AMINATION mtJIFMENT/MA'IERIALS 

Type 

.wash tubs 

High pressure water sprayer 
•• cold 
•• hot 

.steam sprayer 

.scrub brushes 

Containers 
•• contaminated liquids 
• • contaninated disposables 

.detergent 

.methanol/acetone/(isopropanol) 

• • .deionized water 

.disposable wipes 

• •• plastic wrap 

••• Ziploc bags 

Remarks 

trash bags 
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APPENDIX B 

rnEMICAL HAZARD DATA SHEErS 



BENZENE BNZ 

Fire 

~ .. Gnotifte..ika odor 

Floltl on wat•. Ramrnab6e, initliting YIIIXI' tt produced. Freezing 
powrt i1 42"F. 

CALL FOR MEOfCAL AID 

VAPOR 
lnitlitinQ to ey-. noH lind bolt 
If in!Wed. WIM C8UN hUdache, dHficult brMthing, 1:6 loU ol OOI'1K:iaulnna. 

Move10fr .... 
lllnolhnghU----· 
II breatl1inQ ill dittWUI. QNtJ oxygen 

UQUtD 

Exposure 
~~ ~ ::.:. eyn. 

RemcNe c::ontamlf\olled dothng an:t &hoes 
Flulh aHected areas 'Mth plenty ol wala'. 
IF IN EYES. ho6d eyetidl optWt and fluah ...., plenty of wata'. 
IF SWALLOWED and wicbm " CONSCIOUS. ~'\ad VICDm ctri wat8f 

or mtll.. 

Water 
Pollution 

HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
May be de11Q'J1'0U11 rf tt enten watef iniU81. 

Notdy lOcal ....... ---· Not•fv operatorw of nearby W8l« lf'llakn 

11 

12 
3.3 
3.4 
3.5 

I. RESPONSE TO DISCHARGE 

(-A-IIelh--1 
lsaue ·~tuoh flam'Mbllity 
Rntnct eceeu 

l. CHEMICAL DESIGNATIONS 

CO COmpeUblllty CIHa: AromatiC 

Hydrocarbon 

FOI'ItMU: C.H, 
1110/UN ~lion: 3 2/1114 

OOTID No.: 1114 
CAS AettatrY Ho.: 71-43-2 

2. lABEL 

2.1 c.o._-, F--
2.2 ~3 

4. OBSERVABU CHARACTERISTICS 

•. I Plly- Slate (alllllptMcl~ ~ 
u c-.~ 
u Odar. Aromatic; raUlar pteuant ..,.,.tic 

odor. cn.ectennc odOr 

5. HEALTH HAZARDS 

5.1 ~ Prowctl¥e EQUipment: Hydrocarbon viiQOI' Co111181•. 9UPPI8d • 01 a hose mask: 
hydrocatbon-ensoluble rubber or ptuhc g6ovea; eharnic::at goggtet or fiiCe IOiash 8hletd: 
hydrOCalbon..fneotuble apJon such u neoprene. 

5.2 Sympt- F-"'t IElq>ooQn: Oimneu. o~. pollor. lol- by lluohing. --· 
headache, breathtnaneu. chest constnction. Coma and possible death. 

5.3 TI'Uitrnent ol Expoeurr. SKIN: flu!lh with waler loUowed by soap and waler; rernc:Na 

~tamnated dolhing and wash skMl. EYES: Hultl Wld'l penty of welef unbl irntalion subsides. 
INHALA liON: remove from axpoaxe mmedtlitaty. caa a ~.an. IF btaathmg t1 WTegutar or 

stopped. stalt resusatatJOn. adrnifwtlter oayoen. 

5.4 Thrnhold l.fmlt v .. ue: 1 o ppm 
5.5 Short Term lnhiii8Hon IJm'te: 15 ppm fOf' 30 """· 
5.1 To•6dty by lnv-uon: Grade 3; L010 ""' 50 to 500 mQ/kg 

5.7 La .. Toalctty: leull.ernaa 
U V.,ar CO..) ln1t8nt CNnc~....-: II preaent in high concentnlltons. V14'0'1 may c.uu irritation 

or eyes or reapratory system. The eHect It: lemporiUY. 

5.1 Uquk:l or SoUd lntt.nt CMFK!erietlc-.: Minimum nazard. tl -~ on dothinQ end aUowect to 
remain, may cause smarting and reddenmg of the Pin 

5.10 Odor Tlv'eehold: • 68 ppm 
5.11 IDLH V.ru« 2.000 ppm 

6. FIRE HAZARDS 
1.1 Flleh Point. t 2"F C.C. 
1.2 ,............. LJmlte In Air: 1.3%-7.9% 

1.3 - Eol"'tulohlng .._.., Dri .,__, 
toam. or carbon dlolllie 

1.4 Ft-. Eall_..,. .._ta 1101 to lie 

UMd:' Water rnay be ineffectl'ltl 

1.5 - -- ol ~lion 
1.1 8eNwlor In Ftre: Vapor is hu'IJ8r than 81' 

and may !revel conllderllb6a dia&ance to a 

source ot iQnibon Md Huh beet.: 
1.1 lgnlllan r.._.._ 1097'F 

1.1 EJec:trtciiiHuw«Oasat.G~O 

1.1 8c.lrnMtg Aa .. : 6.0 mmiTIW'I. 
I.IO_IIC_T __ 

1.1 t StokhlonwtrtC All to Fuel Ratio: 

OalanotawaNble 
8.12 Flame Temperature: Data not avllllable 

7. CHEMICAL REACTIVITY 

7.1 AeactiYtly Willi Water. No reac:tJon 

7.2 R•acUwtty wtt11 Common Mat.n.te: No 
noocbon 

7.3 Sloblllly DurinG Tr..._., Slable 

7 .• Neutr-. A- Ia< Actda ..a 
C.U.tlea: Not pertinent 

7.1 Polymerlzatton: Nol per11nen1 

1.1 kthlbftor of PalymerlatiOn: 
Nol p&(bnenl 

1.1 Moler Aauo cRaact.nt to 
ProduCt~ Data not avldaiM 

7.1 ANCIMiy Gr- 32 

I. WATER POUUTIOII 

t.1 Aqwtle Toalelty: 

5 ppmlft tvlrnmnow/lfttl'lalldt!ltilted 

water 

20 pprn/24 hr/sunftth/TL../tap water 

1.2 Wataf'fowl To:~tctty: Da&a not available 

1.3 111o1ottcoi Owyg., .,.,_ (BOO~ 
1.2 tb/lb. 10 days 

1.. Food cta.an Concentrlltton Pot.mt.l: 

"""" 

!. SHIPPING IIIFORIIATION 

1.1 QredH of Punty: 

!nduatna. PIA'• .. 99--+-% 

Thiophen&-free ........ 99+".1t. 

Nitraoon ........... 99+% 

Industrial 90% 85+% 
Reagent 99+% 

1.2 Storage femtMteturr. Open 

1.3 Inert Atmoephere: No reQUJt'emertl 

u YenllnO= Pr&SSUf•"IICIJUfn 

10. HAZARD ASSESSMENT CODE 
(See Haurd A ... •tmant Handbooll) 

A·T·U·Y·W 

11. HAZARD CI.ASSIFICATIOIIS 

11.1 COde of federal Aqut&Hone: 

Flammable liqUid 

11.2 NAS Hazard Aetlnt tor llufk W•t., 
Tr~lloa: 

Cal090'"f Aottnt 

t1.3 

F•re ... 

Health 

VIPOJ lrri'-nt ... 
liquKI or SoM:t Irritant 

POisOns .. 
Water Polution 

Human ToxiCrty 

AquallC ToxiCity. 

Aeslhehe EHect 

A88CIIvity 

Otl'lef Chemca~ 
WeteJ .. 

Seff AeactMJn .. 

NFPA H8urd Clualnc.tton: 
Caletory 

Health Hazard (Biuel 

Flemmabtlity (Red) 

ReactMty (Yetlowl 

3 

1 

1 

3 

3 
I 

3 

2 
1 

0 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Phyalcll Stet• et ti"C end 1 elm: 

Liquod 

12.2 Yolecut• W•ltht. 78.11 

12.3 BoUint Patnl at 1 atm: 
176'F = 60 I"C - 353 :J"K 

12.• Fr•ntna Point. 
42.0"F = 5.5"C = 278 7"K 

12.5 Crftle-.1 Tem.,...etlM'e: 
'552.0"F = 288.9"C -· 582 1"K 

12.1 CrttlcaJ PreeiiUfe: 
,'10 PSI& .., 48.3 aim .., 4 89 MNim• 

tt.7 s.,.anc Or•vlty: 

0.679 at 20"C {hQUidl 

12.8 Uc:lukl Sur1.ce Ten1ton: 

28.9 Clynel'l/cm .- 0.0289 N/m at 20'C 

tt.l l.JQuld W1ter lntertKiat Tenllon: 
35.0 dyne!ll/cm -= 0 035 N/1'1"1 at 20"C 

12.10 VIJHN' (Gal) Specific Gravlly: 2.7 

12.11 A•tlo of ~ftc He•t• of Vapor (Oa•~ 
I 081 

11.12 Latent He1t of Y890riUflOn: 

169 Blu/lb ~ 94.1 callg -= 

3 94 X 10~ J/kg 

12.13 Heal of Combu1Uon: -17,460 Btullh 

-= -9698 callg = --106 o x to• J/kg 

12.14 Heat of Deeompo-.ttktn: Not perllntmt 

12. 15 H••t of SotuUon: Not pertment 

12.11 Heat of P.,.ymertuUon: Not p&rttnent 

12.25 H.,et ol Fu"on~ 30.45 callg 

12.21 u,mttng V•lue: Dsta not ava,labla 

t2.21 Reid Y..,ar Preaure: 3 22 PN 
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CADMIUM SULFATE 

White 

AVOID CONTACT WITH SOLID AND OUST KEEP PEOPLE AWAY 
wur 1 dutt reso.,ator. 
Stop d•SChlfQtl If poUible. 
t106ate and remove chcharQed rn111n11 
Notify IOell health and polkJtion control agene .. t. 

Fire 

Exposure 

Water 
Pollution 

Nolftarnmallle. 
F'OISONOUS GASES MAY BE PAOOUCED IN FIRE. 
Wa• Q00Q1eS and Mlt.cont•ned br811NnQ apoaratul. 

CALL FOR MEDICAL AID 

DUST 
POISONOUS If' -ALED. 
If inhaf«< will eauM he8dKI'Ie. eoughlng, or litficun brNII'inQ. 
II in eyet, MOld eyebdl open and ftusn Wtth p6anty of Wiler 
It breathino hat stopped, QN'I ertJficial rei(MI'IIIOn. 
II breath•ng •• difficult, grve oxvgen 

SOUD 
POISONOUS If SWAU.DWED. 
lmtalinQ 10 akin lind eyn. 
11 swalkJowed ri C8UI8 n8Uiell lind vomdlng. 
Remove conwm.nated clorhtng and shoes 
Flush effected 1re11 With plenty ol water 
IF IN EVES. /"lold ayelldt open and Hush wtth pleruv ot Wlllef. 
IF SWALLOWED and vctrm 11 CONSCIOUS. have vtetlm dnnk wll8f 

IF s:A~~~E'ci:: :~.: :~~~'1>us OR HAVING CONVULSIONS, 
do noth•OQ a•cepl kaep vtet•m werrn 

Oangerout to ~tic hfe in htQh c:oncenttaiiOnl. 
May be danverou- r1 It enten water intar.n. 

Nolity local ha.lth and Wtldllle otfia.lt. 
No11ty ooeralor~ of MlrtlV wal@f' intake5 

I. RESPONSE TO DISCHARGE 

(S.OA-IIeltiOdo-1 

Juue WBfl"'lflQ-water contamlr'Wnl 

Disperse and flu8h 

2. IAIEL 
Z.1 c.._, None 

z.z ~"""-

3. CHEMICAL DESIGNATIONS 

3. • co Comp~~llbUity c-.: Not Hstad 
3.2 formuUI: CdSO• 
3.3 1110/UN De .... IIOn:: Not listed 

U DOT ID No.: 2570 
3.5 CAS..._...,. No.: 1012 .. ·38-4 

4. OIS£RVABU CHARACltRISTICS 

4.1 ""'--~--~su c-.w-
u Odor. None 

5. HEALTH HAZARDS 

5.1 ,__,.. Protecttwe EQUipment Bu. Mines approved ,....,,trot; rubber gkwee.: ulety gogglft 

5.2 9ympt:Offt8 Folo•int f•PMUN= Inhalation "'8Y cause ctvneu of tl'wo8l COUQhing. conft1ction 1n 

chesl and Mlldache. lngesbon may cause seiNabOn . ...omrting, lbdomwtal '*""· or dilrrhel. 
Contact With eyes cauaes rntabOn 

5.3 Trnlment of E1p0...we: INHALATION: remove victim from ellPOIU"I 8l'd consutt a pnpic:a,ln. 

INGESTION: induce von'tltinQ. then da.y imtabon With n'lflk or egg whitel given al frwo*" 
1ntervals; per1Dfm gastnc lavage; seett medical anentton. EYES: flulh wrth water for at leal 10 
mtn.; consult 1 phyltCI.,. SKIN: wash wnth soap and water. 

s.• Thraanokl Umtt V...,.: 0.05 rngtm' (at cadmiuml 

5.5 Shore T..-m lnha&e11on L.lmlb: Data not ava•lable 

5.1 To•k:fty by ,...tton: Grade J; oral mouee LOu = 88 fnQikg 
5.7 Uta To•lcttr. Delayed IMw. kidney. and lung damage hat followed rQPII'atory ·~to 

cadmium sans ., tndustry. 

S.J Vapor (0.• trrttant Clw'ectertellea: Dlltll not avadable 
5.1 Uqukt or Sold lrrtl8nl CMr.ctlf'llltlet 0811 not avaflable 
5.10 Odor T1veeholcl: Odorlets 
5.11 IDlH V81ue: 40 mg/m 3 as Cd 

&. FIR£ HAZARDS 

1.1 FIMft Point: Not Hammable 

u ~ Umtla In Air: NOI fl.a~ 
u FINE~ A .. nta: Not pertinent 

u Fh~AgontoNottobe 

u.ct. Not pertinent ... --of COmlluotton 
Producta: Toxic cadmium owide fume 

~10fmlf1fi'H. ... ..,...._ .,. Fire: Dala not avU&b6e 

1.7 ,.,.._.T-o: Nol-l 
u --Nol-l ... llurnlng ,. ... , Nol porllnonl 

1.10 Ac~Melle Fleme T.....,ann: 

Oa&a not~~--
1.11 StolchloiriMtrtc Alii to Fuel RaUo: 

o.ta not avlliabllt 
1.1Z ......,. T~ Datal noc available 

7. CHEIIICAL REACTIVITY 

7.1 AMctiWtt¥ Wltft Weter. No reac110n 
7.2 Auellvtty w1tft Common ll•t...-..: Data 

not available 
7.2 _, Dullnl T....._., Slobla 

7 .• ----·-""·--~ Not pe<tlnonl 
7.1 ,..,.,_._ Nol -1 

7.1 -of Poly-
Not portlnont 

7.7 - Rotto (-110 
Product): Data 001 availllble 

7 .. R..atwt~y Group: Data not available 

L WATER POLLUTION 

1.1 AQuetiC Tomcny: 1000 

ppm/" /fitt'IJLC•o/lrnh watfll" 
·rime penoc1 noc spec~hed 

1.2 Wlll«fowt To1id1y: Not pwt;nent ... -..... .,.., .............. (800~ 

None ... Food Clwln Concentr8110n Potentlel: 
Shetlfilh concentrate C8dmium 

9QO.I800 timet 

.. SHIPPING INFORMATION 

•.. ar..... of Purtty: r echnlcat: 8/3 Hydrete 

Qtacl8: Aeegenl 

u Slon9ll T_...,.lure: Ambent 

u Inert A~ No feQIJII"emertl ... ._,., O!>on 

CMS 

10. HAZARD ASSESSMENT CODE 
(See Haurd A ... amen1 Handbook} 

ss 

II. HAZARD ClASSIFICATIONS 

"· t 
COIH at Feder81 AeQu18tiOM: 

Nolli!lled 

11.2 NAS Hazard Rating lor Bulk W•ter 
Tr1napof111Uon: Not listed 

11.3 NFPA Haurd Claaaute~~tlon: 
Not listed 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 PhytfCIII Slate at t5"C end 1 atm: 

Sold 
12.2 Motec:ular Weight. 208.46 
12.3 Bolltng PcHnt at t atm: Not pertin&nl 

(decomposes) 
12.4 FrHzlng Poklt Not port1nnnt 
IZ.S CrltlceJ T amperatura: Not pertinent 

12.8 Crltfcel Praaaura: Not pertinent 

12.7 ~trlcOravlty: 

4 7 at 20'C (501id) 

12.1 Uquld Sur1ua Tan~on-: Not pert1nent 
12.1 LkMd WatM lnterfactal Tanajon: 

Not porlment 

ft.10 Vapor (G .. I Specific Qravf1y.' 
Not Pflf1menl 

12.11 Ratto of SCJec:llle Haata of Vapor (O.at: 
Not per11nenl 

12.12 Latent Heet or V•ponutlon: 
Not peninent 

12.13 Heal of Combuetlon: Not per'tinent 
12.1. Heal of Decompoenlon: Not pertinent 

t1.15 Held of Soklflort: -92 Btullb 

-= -51.3 callg = -2.15 x to• J/kg 
12.18 Heat of Polymertuuon: Not pm'linent 

12.25 He•• of Fu~ 22.9 callg 

12.28 Umltlfll Value: Oala not avBJiable 
12.27 Reid Vaoor Preaaure: Date not avadebte 
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CHROMIC SULFATE CHS 

Said --Dort -c-.,_,_ 
Owoniumd ... 
ll6chromUn ....... 
c::twomun Ill ...... 

Olc:lwarnium - -----· !luiOn: - Owonium (3') -
(3o2) 

Fire 

--... -· 
CAll FOR MEDICAL AID. 

DUIT -·-Mow to frnh ... 
II twMthlng t1U IIIOPP8d. gt¥1 ll1tficlal r"C)iraDon. 

lOUD 

=:'~-Remove con18nw'lllled clothng and lt'oe1. 

Exposure 
Fru.tl elt.cted •eu Wfth ptenry of water. 

:~ ~w~~~ ~~ ~~'1 e:::. .... Of rnYk 

Water 
Pollution 

HARMfUl TO AQUATIC UFE IN VERY LOW CONCENTRATIONS. 
...., .. dongo<ouo ......... -· -

NotifY-._. .. ---· Notify OQIIJIIOI'I of rwt.uy water 1ntaket. 

l. lltSPOIIS( TO DISCHARGE .-,._ __ , 
.... ~-- c:ontanWw1L 
Chor.-ond __ _ 

~--· 

l. CHEMICAL DESIGIIATIOIIS 

11 coc-.-NoO~o~od 
u ,.,... 0'1(50·)• 

. Crt(SO•)• tOH.O (l«tvw:lf) 

U 1110/UN -.,- Not ..... 

U DOT 1D No.: 01110 
1JJ CAS "-1' llo• 10101-53 .. 

z. wn 
2.1 c.....,

u -Hal-
4. OIS£1VAILE CHARACT£RISTIC$ 

4.1 ,.,__, __ _ 
UC..:P __ _ 

---~prooU:I-u-.-

5. IlEAL TH HAlAIOS 
5.1 -_I...,_- glooMo. IONiy uo-,1111or1110ry.-_ _......_ 
U Sympl- ,_.,.'-""INHALATION: ear.--on--- SKIN' 

..,., _,.., -gic r-ear.-- on oiUn. 1.-.--10 ~-
U T-of~ Colla,.,_. EYES· Waah-- crf -·SKIN' Waah-

!*Ia ............. 
L4 TllrWtold Umll Vlllue: 0.5 mgtm' u Q. 
5..1 Shart y.,.. ........._. L.llnfla: 1.5 rng/m1 . 

U ToJd<lly Dr - Gr- 2: lDoo - 0.5 10 5 mg/ka. 
u 1.a1e T-. A po1onlial ~"" ...,_ 

U Y-(0.)-~Daoanotav

U Liquid or--ctwwla- Dala nal-
5.10 Odor,._ Nol-
11.11 IDI.Jt Vlllue: 250 mg/m1 

5.1 
1.2 

u 

u 

u 

u 
5.7 
u 
u 
LID 

L11 

L12 

7.1 
7.2 

7.J 
1A 

7.1 ..• 
7.7 

7.1 

5.1 

1.2 
u 

u 

1.1 
1.2 

... ... 

l Fill£ HAZARDS 10. HAZARD ASSESSMENT CODE __ oa,...,. .. _ 
~--A--) 

-Liml1alnAir. II (-ydroutl ult) SS (hyd111ted lonna) 
o.tanotft ... 
-~.._......,_ 

-"""--lira. 
-~ ......... -..... 11. HAZARD ClASSIFICATIONS 
~Nol-

........ -of~ 11.1 ~ofF_ A..,..,_ 

-~10--
OR M-E 

wt.n,_ted. 11.2 NAB - Ra11nt lot - w-
-lnfft:Daoanat..- r,._..,_ Not Mstod 

..,.._ y_...., o.oa not..- 1U NFPA-~-

~- Daoa notav- Nol Hotod 

......,._Dalanot----T-Dolanot-
11-oo•••oc Nt to F..,-

Dalanal--,...... T-O.t. not~ 

7. CHEIIICAL RtACTIVITY 

fiMctlvtty Willi Watw:: No rMCtion 

-..ty-c--Dala 
not-

-, Dur1oot T- Slabla __,........,. .. __ 
Caua-- .... - ....... 
II9U - crf - .... lat IOiand 24 
tun. Neutrdza wrtn em HCI. Aulh 
with a.rge u:ceu af ,..,._ 

PolfiiWUtlolt w• not occur. 
...,......, of Polt•••taiiGt Not---·- .. -~Daoanotav-

-..ty _, Dala not .. - 12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Ploy- 8- at 15'C _. 1 .-
Solid 

12.2 --Waltfol:392.20 
I:U llofQnt Pofnl It 1 elm:: lOMB wat• 

of hydraJion 

Cle(SOth 181oseol2 

.. WA TEl POLLUTION Cle(SOth 151oses 10 
12 .• FrtNiztrlt Point A-111 ToDclty: 212'F = IOO'C "" :J73_1"K 

LeN conc.ntrat10n to sltetlelbacka 1.2 12.1 Crttlcal Temperarure: Data not av11tllbte 
mg/1 12.1 Crftk:.al Prweaure: Data nor av11illlbte 
Flan a1fical concenllation 1 mvtt. 12.7 St>eelllo Oravtty: 

W.....,owt ToJdctty: Data notiiVUable :1.012 at room lftmPel'ature fof 
__.., o.y- '*'-(BOD~ llflhydrOUS salt. 

Cr' 1 lowers 5-day 900 50% II Hydtated· I 887 II 17'C for 15 HtO 
concentrlltionl trom 82.5 Ia 117 mg/1 Hydrated: 1.7 at 22"C tor 18 HtO 

F- r;,_ c:oo-neooo -- 12.1 Uquld Surface Tenelorc Data not liVRilabte 
O.tlinolft ..... 12.1 L.JqWd Water lnterl..._ ..... T~ 

Data not avlllable 
12.10 Y-IOaoiSt>eelllo Orawtty: 

Data notiiValiabfe 
12.1f A-oi-HeataofY-(0.~ 

Data not IVflilable 
12.12 Utent Heat of V~Uorr. 

Dati not IVaitabfa 

9. SHIPPING INFORMATION 12.13 Heat of Cornbuetton:: Data not avaitable 

12.14 He .. of O.Compolltlon: Data not ava.tabM 
-O!Puottr-Dalanotav,;._ 12.15 Hot Of Solution: Dlla nol IVI!UIIble 
sr.,_ T-Slore In cool. dry 12.11 Heat of Polymerlradon: Date not avaJIIbtll 

ploca. 12.25 "-l of F\lllow.: Datil not IVIIIable 
Inert AllnOiphere: Data no1 avUible 12.21 Umnlnt Y.tur. Dati not available 
Yaoolloiti:Oala""'- 12.27 AaloiV--...:Daoanotav-
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ETHYLBENZENE ETB 

Exposure 

.._ 
Wlllun .... _!f'dor-· 
~eif~ clothtng am shoes 
FtuVI affec:ted ateas .nth pfenty of '#ll'ater 

- gaoollno-ike -

IF IN EYES, 1'\old eyehdl open and flush wrth plenty of ••'-· 
IF SWALLOWED and viCtim rt CONSCIOUS. Mve Yictim dl1ntt w8ter 

or mtfk. 
DO NOT INDUCE VOMITING. 

Water 
Pollution 

HARMfUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
f'aullnviD-
May .. donQoroUI ~ M omen---
Nohfy locat health !lind Wlktlite oHic•als. 
Not•'Y operators of nearby water Intakes. 

I. IIUPOIIS( TO DISCHMGE 

.---~ ---Shouki brl r.mowed 

~----

3. CHEIIICAL DESIGIIATIDIIS 

11 ca--,--..ac: 
hydrocoi1>0n 

U Formula' C.H•CH•CH• 
11 1110/1111 -.-3.311175 
14 DOT 1D No.: 1175 
u c.u l'leglolry No.: tOD-4 1-4 

z. !AIEL 

l.l~--
1.2 -3 

4. OISUVAIU CHARACnRISTICS 

4.1 ""*--·--"uc.-:~ 
.., __ 

5. HEALTH HAZARDS 

Ll --E-Self- btootning -•o.; ufoty goggloo. u -F-.-1-IIonmoy ___ olnooe.---___ "' ___ "*"Y __ · ___ ..... ...., __ 

U T........_. of~ INHALATION: If. effect~ OCCU', ~ vtcam to trwh •· liMO Nm 

..., -- ..... goO - -IJ'O'"PIIy; ~ btootning .-. go.. - , ... lion. 
INGESTION:-- ofty ._, ,.,_,., -: mo-ln lw'OQ moy .,.._ 

chomi:al --SkiN AND EYES: prgmplly - - pionty ol - (t5 ''*'- lor _., ondgot_...,_,,...,.. __ con_todclotl*'ll-.-· 

U -IJoiiiV-tOOppm 
U -T--~200ppmlor30-
LI TOOldly loy ..,__ Gt.- 2; LD•o • 0.5 ID 5 glkg (roll 

L7 Lalli T- Dolo nol-u v_(_I_Choiwllii_V ____ ...,_~"'" 

llnii1'191W"*t0_W...,._..._ Tho- lo-ory. 
U ......,. cr--Choi-- c.-_.,. ol lho- oncl llrot-<logrwe luna on 

lhor1 apou'e: may c-... MC:IOfiiMrV Rune on long ._.... 

Lll Odor- 14Qppm 
L II IDUI V- 2.000 ppm 

l FIRE HAZARDS 
Ll ,_-BO'F D.C.: 59'F C.C. 
u -UmllalnAir.t.o ... .a.7 ... 

Ll ""'~ Agonta: Foom (.-
ettec:trw.•. water tot. carbon dioxide or 

'*"-· U ""'E._.,.."-< Nolto lie 
U-Noi-

LI ........ -DI eon..llon 
~ lmtatinQ v~ •• geMJated 
when helted. 

u ........ In flrr. y~ il hlevw "*' ... 
lind fMJ b'IIYel conllderllbte dlaWnce Ia 

the .uce of ignition .-1d ".., b«t. 

L7 - T-- 860'F 

u ---Nol... 1urn1nt R818: 5.8 mm/nwt. 
t.10_11C_T __ 

O...NoiAv.,... 

7. CHEIIICAL REACTIVITY 

7.1 _,.,.,. - • ....,No-
7.2 _,.,.,.-c--No ·-7.3 -.ty llurtng T- SIBI>Io 
7.4 --.A-lor AcldO

COuoiiCc Not -
7.1 Paly-·-Nol-
7.1 Inhibitor of POirn•ta:allotc 

Not portinont 

7.7--(-10 
-~Do .. Nol Anrl-

7.. _,.,.,. CJnKop: 32 

l WATER POUIITIOII 

Ll ...._ttc To•tdty: 
29 ppm/98 tv/bluergii/TL_!Irnh .. ,., 

u w....-rowt To•lefty: Data not avUable 

u ......,._ o.y-- (1100~ 
2.8 ... 1"--1. 5 doyo 

u F-Choln~-
None 

9. SHIPPING INFORIIATIOII 

f. I Qndn of Purfty': A....,.c::n grade: 

99.98~; PUI'8 9J8de: 09.5'1.; ·~ 
~:118.0 ... 

u ....._ T.._....., ..,_ 

u hwt AtmoepMre: No r_.ement 
1.4 Vonrlng: ()pon (ltome ..-1 0< 

pl'ft ... 'fi8Ct.!Um 

10. HAZARD ASSESSMENT CODE 

~-"---1 
A·T·U 

II. HAZARD CLASSIFICAfiOIIS 

11.1 eo. of F-ol A...,.,_ 
FlounmaoleiiQuid 

11.2 NAS Hulrd "-tint far IIA Wet• T........,..,_ 
Cot_, Ro1lnt 

Fire..... 3 -VIPOf lrritanl.... 2 
Uqujd or Sold lmtant ... 2 
Poisons........ 2 

w ... Polutlon 

HurMn Toxicity .. . 
Aqu11tiC Toldclty .. . 

Aesthelfc EHect .. R-Other Chemlcolo .. 
Walar ..... . 
Self Reaction..... o 

11.3 NF~A-c--. 
c.r_, Ctoooltlcollon 

HulthHazord!Biuol... 2 
Fl.....-.;,y (Rod)... 3 
R-(Y-j..... 0 

12. PHYSICAL AIID CHEIIICAL PROPUTIES 

11.1 ,..,.... Stale .. II"C 8ftd t atrn: 

Liquid 

tU lloiKul8r W.tlht 108.11' 
IU 8ollng Point at 1 atm: 

277.2"F = 138.2"C ,. 409 •• K 
12.4 ,,..ling Point: 

-139"F = -95"C ~ 178"1< 

IU CrtlleoiT-e: 
651 O"F,.. l43JI"C-. 817 1"1( 

tl.l Crttlc8l Prwuurr. 

523 PN "' 3!5.8 lltm "" 3.81 MNJ"'' 
11.7 -Hie Or••tly: 

0.887 at 20'C (IIQukl) 

tl.l Lklu'd lurfiCe T-'on: 
29.2 dynes/em = 0.0292 Ntm at 20"C 

tl.l lJIIuld Watw lnterfKI .. Tenalon: 
35.48 dynes/em - 0 03548 N/m 11 
20'C 

12.10 Y-10..1- a...toy: 
Not pertinent 

12.11 -·--rriY-(0..~ 
1.011 

12.t2 ur.m-"' v_......, 
t4A Btu/lb,.. fiO.t c.llg .. 
3.35 x to• Jtko 

12.11 HMt of Combulttorr. -17.780 Btu/lb 

,. -9877 c.~ltg-= --413.5 x to• Jtko 
12.14 Hn t of Decompo .. llon: Not pertinent 

12.11 Hear of Solution: Not ,.n:inent 

12.11 - of ,,_,_ Not poninont 
t2.21 Heel of Fdon:' 0118 Not Avarlable 

11.21 t..lrntflng V-'ue: Oat. Not Avadable 
tU7 - y--., 0.4 polO 

&. FIRE HAZARDS (Centlnuod) 

Lll --NrtoFuoiAoHo:Do,.NoiA-
LI2 ,_T_......,Do .. NoiA-
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GASOLINES: STRAIGHT RUN 

Watery Hquid 

Floeta on wat«. Flammable, Irritating v.,., II ~-

Fire 

Exposure 

Water 
Pollution 

HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 
F""'ng 10 ahorollno. 
May be dlngeroue if n enter8 W8W intaka. 

I. RESPONSE TO DISCHARGE 
C_A ___ I 

~-~~ 
Evii:UIIe ••• 
~ond-

3. CHEMICAL DESIGNATIONS 

3.1 ca c:ompa- CJou: _,_ 

HyarocorOOn MD~Uao 
3.2 Fonnu18:Not-
u 1110/UN .,.....,.._ 3. 1, 3.2/1203 

:U DOT ID No.: 1203 

3.1 CAS Aeglotry No" 0.18 1'01 --

2. LABEL 
2.1 C.o_, Fl....,_ 1-

2.2 Clou: 3 

•. OBSERVABU CHARACTERISTICS 

4.1 PllyoleolllllleCU-~ 
u eo.:~ 
U Odr.G-

5. HEALTH HAZARDS 

5.1 ---E-tProt~ooggleo,giOvwo. 
U lympiOIM Followtne E~r. INHALATION cau.a imtalion of upper respratory tract cenlnll 

nervous system stlrni.Mtion lollowed by depfealen of varymg deQreel r~ frol'n dlzzineU. 
tw..acne. and lnc:oordinabOn to anesfhesia, com~~, and rescwak:Wy anast; ifreQUlar haar1belt II 

dangeroue compijcahOn. ASPIRATION causn severe lunQ tmtaUon wrth cougtWng, gaggtng, 

dy'lpnea. sublt8mai dlstrau. and rapidly devek)plng pulmonary edema;. later. S9ll of 
bronchopneumOnt and pneumondls: acute onset of ceniJaJ nervot11 system exatement foUowad 
by dapraNion. INGESTION causa. irritabOn of fni.O)US membranes of lhroaL asophagw. and 

stOI'MCI't: sltmt.Mation lotlowad by dap'es&~on of central nwYOUS aystem: imtguiar he.-lbeat. 
5.3 Treatment of Ex....-: Seek rnedk:a6 attention. INHALATION: maintain r...,.a110n; gMt oxygen 

if needed. ASPIRATION: enforce bed rest adrDnilt« oxygen. INGESTION: do NOT induce 
vomiting; 1avao- carefutly H ~ qullnllty wu ingetlad: gulfd agaiMl uplf8tion iniO 

lungs. EYES: wath wrth COQic)t.- quantity of wat•. SkiN: wwpe off and wash wiU'I 108P and 

Wilt ... 

u - ..- v- 300 ppm 

6. FIRE HAZARDS 
I. I F1ooft- Col <O"F C.C. (b) 0.73"F C.C. 
u - Umlta "'Air: (8) 1.3 .... 7. 1"' 
u FIN EIIUntuJal!lng AIIO"Ia: Dr; chomlcol, 

loam. carOOn dicooda 
u .... hllft9ulohlnt ·-Not to .. u-w ... may.,._ ... ~-daol~-

Proclucla:None ... -lOr .. F1<e: -- .. .__ ....... 
and may travel 1 conlilc*abte ~nee to 
a aource of 1QniD0n and nun bKk. 

1.7 IVni-T-Oalai'Oiav-
u --Ciuol..,_o 
Ll ...,...Ratc4rnrnl-. 
1.10 

_IIO_T_ 
0.18not-

1.11 11-lrle Nit .. ,,., llatlo: 
Oa .. nolh' ..... 

1.12 -T--Ool81'01-

7. CHEMICAL REACTIVm 

7.1 ANCIIYity WHII w-. No,_ 
7.2 Aeacthity •"" Common Mat.-....: No 

•oacllon 
7.3 _,., 11ur1nv r,..,_, s-
7.4 --. "-"''"' ·-C...._ Not_ 
7.1 Pol,_. ... _ Not-
7.1 1-of,....,__ 

Not-1 
7.7 - AoUo ,_ .. 

Procluct~ Data not av-
7J ANCIIYity at- 33 

l WATER POLLUTION 

1.1 AQUIIUC Toatclty: 
90 .,.,.,124 IV/juv- Amortcon 
sMdlTL.Ifrash wat• 
91 ppm/24 tv/juventle American 
shad!Tt_/aan wat• 

u Welerfowl ToUdty: Data not a"aNbfe 
1.3 llloiotlcOI DIIY- Dimond CIIOO~ 

8"',5drtl 
u Food CIWn ConeentrwiiOn Patentllll:: 

None 

9. SHIPPING INFORMATION 

1.1 0,..._ of Purttr: Compolltion variel wttn 
range of dttldlatlon temparaturw used. 

1.2 Sloraa• Tenapen~ture: Arnbtent 

1.3 Inert Atmnpl'lert No teqwement 

u Ventln~ Open (flame ..,. .. , ... or 

1)1'8UIIe-VIICUUm 

11.1 

11.1 

GSR 

10. HAZARD ASSESSMENT CODE 
~--Auo.......,1H-l 

A·T·U·Y·W 

II. HAZARD CLASSIFICATIONS 

Code of Feder .. R.-gulatlonc 
FIAmmab~ llqu.ld 

NAI Huard RadltQ ror eu• weter 
TnnaMrtallon: 

Cateqory 
Fire ........................... . 

-11h 
Vapor Irritant. ............. 1 

Liquid .. Solid ""'""'.. .......... ... 1 
Poiaon1........... ......... . 2 

We* Potution 
Human Toxicity. ... ... ..... .. ...... I 
AquatiC Toxicity...................... 2 

Aesthetic EHect... 2 

~·-Other ChetNCI!IItl ...... . 

WatiJJ......... o 
Self Reaction ............ o 

ll.ll NFPA H-d Cluolftcallon: 
CateQory Cl8oolllco1"'" 

Hellltl Huatd (Blue).... 1 

F-ty(Red)... 3 

R-(V-).. o 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Pllyoleol Slate 01 II"C ond 1 otm: 
~ 

12.2 lloloculof WoJth~ Not .,...,.., 
1U lolling Pofnl at I atnr. 

58·275"F 

., 14-135"C = 287-408'K 
1U FrH:dnt Point Not perttnant 
12.1 Crmc..t Temperature: Not pertinent 

11.1 Critical ,reaaure: Not pertinent 
12.7 Specific Oravtty: 

0.71..0.747 at 15"C (liQUid) 

12.1 Uqujd Surface Ten-..: 
19-23 dyne5tcm 

= 0.019-0 023 N/m al 20'C 
12.1 Uquld Water lnterfKIIf T enalon: 

49-51 dynes/em = 0.049..0 051 N/m 
at20'C 

12.10 Y.,or (011t Speettlc Ora'ollt'f': 3.4 
12., Rallo or Speclfle Heata of Vapor (Oa•~ 

Not pertlf'enl 
12.12 Latent Heat of V..,.orlullon: 

130-150 Btutlb- 71-81 cello 

- 3.0-3.4 X 10' J/kg 
11.13 Heat Of Combultlon': -18,720 Blu/lb "" 

-10,400 caUg = -A35.4 X 101 J/kQ 
12.14 HHI or Dec:OrrtJtGIH:Ion: Not pe~llnttnt 
12.11 Heat of SOtutlon: Not pertment 
12.11 Heat of Patymert.utlctn: Not pertinent 

12.25 Heat of Fualorr. Data not l!llvatlable 
12.a Urrlttno Vetue: Dsla not a¥a1table 
12.27 Aeld Vapor Preeeu,r. Data not avllilatrie 

u _, r---..- soo ppm 1"' 30 -· 
1.1 Tollldty lly ._.-o.- 2: LDoo - 0.5 10 5 glkg NDHS 
5.7 Llle To•ldlr. None 
5.1 VIIPOf (0..) lrrlt.nt C~Uca: V~ cause a sJight smartJnQ of the eye1 or ratptratory 

system it prasenl m high concenlfallons. The affect is temporary. 
1.1 Uqukl or Sold lrrtiMI a-ectertellca: Mintmum hazard. II spilled CW1 ctotNnQ and allowed to 

remein, mey cauae sr'l\llttng and r.c:tdening of the skin. 

1.10 Odor - 0.25 ppm 
1.11 IDLHV-0.181'01-
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LEAD SULFIDE LSU 

I_._,.,_ --- --
-ln-. 

AVOID CONTACT WITH POWDER OR OUST. Keep peopte away 
~= =-oa ~~~ breathing apparatut. rubber overcJOihinQ (lnctuding giOYft). 

110(818 and ~· dilcNrged metarial. 
Notify local MaJth and pollution conlrOI agencies. 

Fire 

Exposure 

Water 
Pollution 

Nol--
- ondlnblln;---Wear goggSet and Mff-c:ontalned breathing 8P1*8IUI.. 

CALL FOR MEDICAL AIO 

DUST. 
~If-. ·-""'"' ___ _ 
Move to fresh u. 
IF IN EYES. hold eyelids _., ond !lush wrth .,...,.., al ..... 
II btealhing ha s~opped. g.ve artlf!CW rfttOII'ation. 
11 breathing is diffiCult. grve o-vgen 

101.111. 
~IF SWALLOWED. 
Awn aftected areu 'Mih plenty of ••••-
IF SWALLOWED and victim t1 CONSCIOUS, have vicHm <*ink wat• Of mdk 

and have victim induce vomrting. 
IF SWALLOWED an::J victim 11 UNCONSCJOUS at havtnQ CONVULSIONS. do 

nolhing except keep VICtim wwm. 

o.ng.rou. 10 ... ac 1tte 1n hiQh co.,.,,..,.., 
M8y M dlngeroue If tl .,..,. waw lntM.._ 

Notify lOcal ~th and wildtite othoale. 
Not•fy operators of nearby water •ntakes. 

I. RESPO"SE TO DISCHAIICE 1 lABEL 

CIN"-11--1 
- warning-Wet• ~ 
R--. 
Shouldbor
~.,.;~-

2.1 ~None :u _Nol.,..._ 

3. CHEMICAL DESIGIIATIO"S 

2.1 ca~-Nol
u FornaM:PbS 

4. OISEJIVQU CHARACTIRISTICS 

C. I ~ -~- olllpped): Solid 
u c-. 8- powdor"'-----U 1110/UN ~- Nol -

14 DOT 10 No.: 2S11 u -Ootanol-
2.1 CA8 AetiOfrY No.: I 31~7 .0 

5. HEALTll HAZARDS 

1.1 --~----vo-.utotv-orfoco,... 
ond .. -oved -· U llymp- _...,-INHALATION OR INGESTION:- poln. lou ot -"•· 

oooight-~ opathy"' -· .-otlng. .. _ -·-
..... ond ,._ lncoordnotion. '--line Of1- EYES: l ... tion. Moy COUM-

-- SKIN: Poln- _. blft& 
U T- of IE>-Colo-· INHAI..ATION: R....,.. tram-·· EYES: Ftuoh with 

runnng •••· SKIN: Wuh 'Mth _,., ~ ..... INGESTION: Gantc '-vege il' vomiting t1 nol 

axlenltwe. GM egg wNte or mil u ~ 

1.0 -~Y-0.15mvJ .... 
u _, T-- u.o- 0.45 mv~m•. 
U ToaldtJ"' ..._..,., ar.- 1. LDoo 5-15 Q/1<0-1.7 .-ro ____ ,od_..,.,_ .. _.,.,._,klcNy, 

- .,.; ,.,.._. -· A ouopoctod cordnogon ot ... lungl ond kicNy. Sarno -.,., ot _,_.,_ .. ___ u y_,_,_Qw __ Not.,.._, 
u ........ ---~Ootanol-
1.10 Odor-Dolonoi-
L 11 fDLH VMie: O.ta not .v ...... 

1.1 
1.2 
u 

... 
1.1 

1.1 

1.7 ... 
1.1 
1.10 

1.11 

1.12 

7.1 
7.2 

7.1 
H 

7.1 
7.1 

7.1 

7.1 

1.1 

1.2 
u 

... 

1.1 
1.2 
u ... 

6. FIRE HAZMDS 10. HAZAJD ASSESSMENT CODE .,_ - Nol ""'**" liN ___ , 

_..._lnAir.Nolllo- II 

-~--Uoo-10 ,_., __ lire. 

- ............... "'""'"-to ... -Nol- II. HAZARII CWSIFICATID"S 
!l!>edol- ... --Nol- 11.1 c_.,_-.,.-
-lnFIN:Attn ___ 

OR M-E 

hightylai1Coral_llng...,..._ 11.1 NAI-IIdlot ter- w-
Ignition T--Nol.,..._ TJ•-••Iot• Nol---Nol- 11.1 III'PA--
llurnln8 "-Nol- Nol-
.._IIO,_T_ 

OalanotiiV ..... ·----·All to, .... -Dolonal-
,_T_Dolo...,~ 

7. CHEMICAL REACTIVITY 

~~--w-.No-
R.-vtty-c--No 

rooctlon 

s-ty During T~ Sloblo 

-..A-hlrAddo-

~Nol-,.,__ Nol-
Inhibitor of Polyn•tutiOir: Not--AIIIIOCA-10 
-~Datonal-

""""""' Clnlup: Oota ""' -

11 PMYSICAL AIID CHEMICAL I'IIOI'EITIES 

12.1 l'lly--ot11'C_1_ 
Solid 

12.1 - Woflhl: ZII'Z7. 
12.1 -.-.. 1-

2337.8'F • 12ti1'C- 155-U'K. 
1U "'""""-I. WATER POUUTlOII 20372'F • 1114'C • 1387.2'K. 
12.1 ~T-No1-

A-lioTO- 12.1 ~-Nol-> 1000 ppmltltllwiftn lioh/Tl. 12.7 llpocfl1c-
Waterfowl To.tclty: O.ta not IIV'IIi&MJtrl 7.5 at 20'C. 

~a..,_-c-~ 12.1 I.Joluki_T_Nol_ 
Ol!l:tanoiDu.bte 12.1 I.JolukiWotw-T..-

F-a..c-- Not--. ... ...-...din ... ,_ 12.10 Y-10.1- _,., 8.25 
chlin. 

, __ 
12.11 -.,.--.,v-ca.• Not-12.11 Loloftl-"' y-Not-12.11 

_of_Nol_ 
11.10 -of __ .... Not-
12.11 ---Nol-12.11 -of PolyouOtUIIot< Not-
12.21 - •• ,_ 17.3 col/g 

9. SHIPPIIIG lllfORMATIOII 12.11 L.lmltlnl y- Dato not -
11.27 -Y--Ootanol-

-·•Puottr.Datonol-

"-T-Dolo not ov-
lrwt A_,..,., Dato "" -
Y........,Ootanol-

IIOTES 
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MERCURIC SULFATE 

ec.mn-'
Mercuybilultate 

Solid WhitO 

Merart ponulfole 
Mercuy (I~ IUifole (1:1) 

Slnbin-. 

Avoid contact wtth dull or SOlid. Keep people away. 
Wear 909Qt&S, self-contained breathing apparatus and rubber CMWelothing (inch.Jding gfoyes) 
Stop discharge If poa!Nb6e. 
lsotate and remove diiCharged m~~tenal 
Notify local health and pollution cant~ agendas. 

Fire 

CALL FOR MEDICAL AID. 

DUST 
lrritlting to slun, ..,.., ..:1 noM. w- ... - coughinQ. ..... - broolhlng -· Move 10 fresh atr. 

II bre"hinQ nas slapped, gtVe artJfictal resoiratlon 
It bleall"llng tS difficult. grve owygen. 

IIOUD 

Exposure 
I'OI!IONOUS IF SWAU.OWED. 
Will tun Udn and eyes. 

Remove contarmnated Clothing and st'ooes. 
Flush affected arttas With plenty of wat8f 
IF IN EYES. hold eyetida open and flush WJih plenty of war• 
IF SWALLOWED and vtetlm 111 CONSCIOUS, have vtetim drink water or milk 

and have vtetlm 1nduce vomtmg. 
IF SWALLOWED and V1Ctm is UNCONSCIOUS OR HAVING CONVULSIONS. 

do nothing except keep victim warm 

Water 
Pollution 

HARMfUL TO AQUATIC UFE IN VERY LOW CONCENTFIA TlONS 
May M dangerout H R enters water lntat&ea. 

Nollfy lOcal health and Wlldlfte officials. 
Noltfy operators of nearby water .ntakQ 

3.1 
3.2 
3.3 
3.4 
3.1 

I. RESPONSE TO OJSCHARGE 
"""_ ... __ 1 

luue W&r1'11r\Q. water contam6nant. poison. 

Restnct ecceu. 
Should b8 removed. 
Chemical and pf'lyK:af trHtmenl. 

3. CHEMICAL DESIGNATIONS 

co c-po111111HT CJ- Not"""" 
Fonnulll: HQSO• 
1110/UN _.,..- 8.111&0! 

DOT ID No.: 1 &05 
CAS A-1ry No.: 7783·35·9 

2. LABEL 

2.1 CototorY: -
2.2 C1uo: e 

4. OBSERVABLE CHARACTERISTICS 

4.1 Plly- Slolo (oo - Solid 
4.2 COlor: WNle 

u Odar.~ 

5. HEALTH HAZARDS 

1.1 Penon~~~ Protecttve IEQ\dpment Sett-conWned bre•ll*lO apparatue, rubber gkMtt.. prot-=tl¥8 
cJOtllinO. rubbef apron, and s.lely goggtes. 

U Symptoma FoUowtn9 bpoeure; INHALATION: Acute podoning: Tightneu '" che!l, brulhing 
difficulty, coovnong. llld pout EYESo Ulc•OIIon ol conjuncllvo ond corr-. SKIN: lmla1Jon; may 

e~~use aen11tiuh0n denna:blit. tNGESTfON: Necrosis. pam, vomting, MY8f8 PtA"ging. Palienl fn8J 

ttia wwthin a lew hOurs trom penpheral v•ICWar eoflapae. 

5.3 T,.•tmenl of Expo..,.: Gel rnectic* •nention. INHALATION: Remove frOm ~·- EYES: 
Flush *'th w•ter. SKIN: Fluitt 'Mll\ w•w. INGESTION: Give evg whit ... milk, 01 actrvaled 

chelcoel. then induce vomting. Consutl physiclen. 

5.4 'Threehold UrNt v-.: 0.1 1"1"1Q/m 1 u HQ. 
1.1 Short Term lnhMidon Umlta: 0.15 mglm' u Hg. 

5.1 ToxJdty by lnguiiOn: Grade 4: L010 "" 50 mg/kQ. 
1.7 Lat.• ToU:ttr. Damaged kidneV, hurt lung. •nd brain. Psychic .00 emotional tblul'tlanc-.; tine 

- o1 hondo. he8d. IOpo. longue. or jow. s-o-. gjngMtis,-...,..-.,. 
common. Stomelitis Is sometimeS 18Yefe. 

u v- (BMJ 1rr110n1 Cluorocl-- DolO n01 ov-
s.e Uqutd or Solid rmtant CJwact.n.Ucc Fairty severe urn mtant. May C8UM petn .-1d 

second-degree bwns atter • lew rntnuln contact 

1.10 Odo<- Odoriou. 
L t t IDLH Ylllur. O.W not .veilable 

6. FIRE HAZARDS 
1.1 Flail Point: Not Hammoble 
1.2 - Llml1o In Air: Nolllotnmoblo 
1.3 FIN Ea1lngulahlng A- No1 port1nont 
1.4 

Flro ~ ·-Nol10 be 
U-Not-1 

1.1 --otco-...--to: None 
1.1 a.hawiOr in Fire: Oa .. not baalab6e 

1.7 l9ftltlonr--.Not-... Eloc1t1col - Nol pertinent 
1.1 --A-No!"""'"'-
1.10 ·-lie-y_....,., ea .. not .vat~lble 
1.11 Sl-#Jir10 Fuol-

OatanoiiV ...... 
1.12 - T-DolO not IY-

1. CHEMICAL REACTIVITY 

7.1 A- w1111 w-. ~ mto 
yeHow insotuble baste euttate and 

H.so. 
7.2 ReiiCUwlty wtth Common Metenetc No 

reactkx't 

7.3 s.-.., Durlnt Tr..._ Slllblo 
7.4 -,. AgoniO tor Acldo ond 

eau.tk:a: Datil not avadable 
7.1 ~·- ww nOI OCCI>' 
7.1 lnhlbltoro1.._ 

Not pertinent 
7,7 11ot1r ~Uo (Aa11Ct8nt to 

Product): oa .. not availlble 
7,1 Ructtvlty Qroup: Oata not awllltable 

I. WATER POLLUTION 

1.1 A..-Uc ToUCity: Mercwic !Ontl ere 
conltdered highly tolic to eQUaiJc life. 
O.CI04 to 0.02 rng/1 Ho have been 

reported hennful to fresnwa•• filh. 
0.01 moll HgSO. hae kitted rnmnow11 rn 

ao to 92 daya. 
1.2 Wal.,.,owf Toa:lcfty. D•ta not awSII•bfe 

1.3 Blalotl<OI 01ygen Demond (SOD~ 
Data not avaNabHI 

1.4 Food Choin Concon1m1on Polonaot: 
Many orqamsms can accumulata 
mercury from water. 86oconcenlrlltiYa 
up to 10.000 fold. 

9. SHIPPING INFORMATION 

1.1 Gredaa of P••rtty: 100'% 

1.2 Stor•ge Tem~Mrt~lure: C~ 
1.3 lnett Alrn08Pherr. Dale nol 8Y8IIable 

1.4 VentJno: D•ta nol available 

MRS 

10. HAZARD ASSESSMENT CODE 

ISM--H-I 
ss 

II. HAZARO Cl.ASSiriCATIONS 

tt.t C-o1F-Aoeu10,_ 
Pcison, a 

11.2 NAS lluon1 lloUnt 1or - Wlllor 
TraneporU~IIon: Not lilted 

11JI NFPA- Clnalllcot-
Nolllsted 

12. PHYSICAL AND CHEMICAL PROI'OTIES 

12.1 Phy- -•at 1I"C ond t ...,. 
Solid 

12.2 llolocuf• Woltfrl: 298.88 
12.3 lolling Pofnt at 1 atm:: Not 

pertinent ~ dKompolft 

12.4 Freo ..... Point Not portl.-
IU CriUCII Tempet8ture: Oa .. not avaiteble 

12.1 Cr1Ucat Preaur.: a. .. r'IOt evllifable 
12.7 -QF8YI1y: 

8.4 7 at roorn temperature 

12.1 Uquld 1klttoeo Tonllon: Nol ,.,_, 
12.1 UQuld W11er lrttlf"fact .. Tenalon: 

Not pertinent 

12.10 vo- (CluJ !ljloelfle Ormty: 
Not pertinent 

12.11 Aotlo ot S!Mclllc H•- o1 v- IBM~ 
Data not avelllbla 

12.12 Lo10n1 Hoot o1 v._,_ 
oa .. not available 

12.13 Haet ol Combultlon: Not pertinent 

12.14 Heat of DecompoeltiDn: oa .. not IV.rllblll 
12.11 Hut of Sotullon: Not pertinent 
12.11 Ha•t of Potymertutlon: Not perttnen~ 

12.21 Heat of Fuatort: 4.8 cellg 
12.21 Um111nt v- 0110 n01 ovllloblo 
12.27 Reid V..,ar P~ O.ta not ..,...,.. 

NOTES 
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METHYL CHLORIDE MTC 

Gu Odorlea or sweet 
odor 

Floata and boQ on walet. FlarnrnabCe. visible vapor cloud is 
lonned. 

Avoid contact Wllh MQuld and vapor. Keep people away 

~=,~;:.a~ ~:~C:~tamed bfeathmg apparatus 

Shul off ignitiOn 50U'C8!1 and call fire de()enment. 
Stay upwu1d and use water spray to "ll.nock down" yapor 
11106ata and remove dttcharged matenat 
Notify local health and pollut•on control agenc1es 

Fire 

Exposure 

CALL FOR MEDICAL AIO 

VAPOII 
Not ilritaling to eyes, note or throlll 
If lnhllled, Wll eauH rwuse~. vomrting. headache, ditficutt breatNng. 

or loss of c:on.ciousnese. 
Move to fresh atr. 
If bfeati'WnQ hal stOIJPfKI, gtve artificial raspwabof'l 
II breath•ng Is difficUlt. grve oxygen. 

Not hannfut to ~Uc life. 

Water 
Pollution 

:1.1 

3.2 
:1.3 
:1.4 
3.1 

I. RESPONSE TO OISCHARGE 

(Sftll- llelh--1 
Issue w~·high nemmabitHy, 

Restrict acceu 
Evacuate area 

l. CHEMICAL OESIGNATIONS 

CQC-UbllllyCiou: H-Ied 
hydlocort>on 

Formu&.: CH1CI 
1110/UN ~don: 2.011083 
DOT ID No.; 1083 
CAS A-try No~ 7<-87-~ 

2. LABEL 

2.1 c.teoorr: Ftatnn'1llble o•• 
2.2 Clau: 2 

.. OBSERVABLE CHARACTERISTICS 

•. I ..._a .... , .. ..._ 
l.Jquolied 11M 

u c-=~ .., Odor: Foln~ -~ non-Wriuntng: 1 ... 
elhlir·ltke 

5. HEALTH HAZARDS 
5.1 ,.,..,., Protecttw EqadprMnt: Approved canister mask; Jealt'o .. r or vtnyl gk)vn: gogglet or face --!1.2 Symplome FoiiOWang Eapoaure: lnl'lalabon cauaes nausaL vornrung. .. euneu, headache. 

emolionai dis~nces; high concentraUon• cau98 mental contu.on. eye dislUI'bancM, muscuW 

tr~N'T1Cn. cyanosia, convulSiOns. Contact of liQuid wtth alun may cauae troalbite. 

5.3 T....vnent of E•~K*W* Remove to frelh M. ean • doctat and h«ve pabent haspiJIUzed tor 

obsefvalion of ~Jowly developng symptoms 

u Til-- Umlt v- 50 ppm 
1.1 Short Term lnhaiaaon Umttc 100 ppm for 5 min. 

5.1 Toxldly by 1..-o-. Nol pe<1inenl 

1.7 Lilt• To•tctty: None 
u y~ (0.' Irritant Cra.actertlticc 'v'1oors are nonrritalinQ to the eyu and throat 
5.1 Liquid or Solid lmt.lt Ch8r8cten.ttca: No appredlble haZard. Precticalty harmteu to the sk1n 

b8CaUM it evaporates cpckJy. May cause lroatbrte. 

1.10 Odor- DolO nol .. .-
.. .. IDI.H y- 10.000 ppm 

6. fiRE HAZAROS 

I. t Flutl Point: <32'F C.C. 
1.2 Fl8mmaDie Umb In Air: 8.1'4·17.2% 
1.3 F"" hllngufolllng A(IOnle O<y eM-.. 0< 

carbon dioxide. Stop flow of gu. 
II.. Ftre Exti"9UIIhlng Agen .. Not to be 

UMd: Not pet1inent 

1.5 Spoclol- 01 ~
Proclucta: ToJOC and Irritating VII'" •• 
generated in !Vee. 

1.1 a.n.vtor in Fire: Con..,.. may e!lpklde 

1.7 lgnt- Tom-: 1170"F 

... Eloclrlcol-Nol-
1.1 llurrllnQ Aate: 2.2 mm/min, 
1.10 AcMH.Uc ,.... r..,..,.,ature: 

Data not avarlable 
e. 11 StOichiometriC » to ,.,.. Aatlcr. 

•. 078 (Esll 
e. 12 F18me T...,.ture: Dlltll not ...,pabJe 

1. CHEMICAL REACTIVITY 

7.1 Rnclhl'lty Wtth Water: No rNClion 
1.2 ReactiYity wt1t1 Common Malert81a: 

not violent. 

7.3 S .. blllly Dunn9 T...._, Slable 
1.. Neutralizing Agent. lor Aclde lnd 

c ... Ucc Not pertinent 

7.5 PolymertaUon: Not~~ 
7.1 lnhlllllor of POly,_,_ 

Not pertinent 

7.7 Mot. "-UO (RMctMt to 
Product): Oatil not IVIIilable 

7.1 AeKitYity Group: 38 

I. WATER POLLUTION 

None 

1.2 Waterfowl T01lclty: None 

1.3 Bio-I D1ygen Domond (1100~ 
None 

1.. Food Chatn Concen1rlltton Patenttet: 
None 

t. SHIPPING INFORMATION 

1.1 '1ndH of Purtty.: Technical Qflde: ".a.rtic" 

relng•ant grade 
1.2 St~ge Temper1turr. Ami:IMJnt 
1.3 IMI'I AIJnoel»herr. No r..,_ement 
1.4 Venting: Safety rNef 

10. HAZARD ASSESSMENT CODE 
(Sft_A_l_l 

A-8-C-D-E-F..Q 

II. HAZARD CLASSIFICATIONS 

!1.1 C:- of Fed- R-IO
Flammable gas 

11.2 NAS Huard A1Unv for Buill Wat• 
TrtnlpcJIUUon:. 

Co'-f ...... 
Are....... 4 

Hoailh 

V11p01 Irritant.. ............ .. 0 

LIQuid Of Solid Irritant ... 0 

Poioono........... 2 
Water Polution 

Human Toxic:ity..... ............. ...... 0 

Aquatic Toxicity... 1 

A"lhetle EHeet... D 
ReactMty 

Otha- ChemiCIIII . I 

Walar ........ 0 

Sell Reaction.................... IJ 

IU NFPA Huord Cluolllcollon: 
C.Oiogary~ 

Health Hazard !Blue I.... 2 

Fl""""""*i1VIAodl... • 
AOOCIMly (Yellow!.. 0 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Phy~Hc~~~ Stille 11 ti'C 8fWI 1 .mr. 
Gas 

1:1.2 --Wolfht 50.•9 
12.3 loMing Potm: at 1 atm: 

-11.8"F .,. -24.2'C ... 249•K 

12.• F-ztna Point 
-1•~.9"F = 97.7"C = 175.5"K 

12.1 Crtttcaf Temperatura: 
290.5"F = 143.8'C ..,. .. 18.8"K 

12.1 Crtltcal Pra~ 
969 pu "' 65 9 1!111, -=- 8.88 MN/m 1 

12.7 ~lcllrawlty: 

0.997 11 -24"C (IIQ\IICO 

12.1 Uqutd Surt.tee Tenalon: 
18.2 dynef!/cm = 0.0182 N/m at 20'C 

12.1 Uqutd W•ter tntert.ctal TtRIIH)n: (elt) 

50 dynea/cm = 0.05 N/m 11111 -24"C 

12.10 v- (O.o)-llc O..wltr. 1.1 
12." Rollo of S!>eclflc Hooto of v- (Cioo~ 

1.259 
12.12 ,_.,.,1-lofV-IIon: 

182.3 Btu/lb ,.. !01.3 eat/g -
4.241 X 101 J/kg 

12.131 Heet of Combustion: -5290 Btu/11:1 

.,. -2939 caJIQ • -123.1 X 101 J/kg 

12.1• Hooloi--Nol
t2.11 Heat of Solution: Not p&rttnant 

12.11 H••• ot Polymertudon: Not pertinetll 

12.2!1 tt.et of F...wn: Data not avllllable 
12.21 Umttfnl Value: Data~ ava•lable 
12.21 Field v.,_ Prfteuf-r. 11 e. 1 pN 

NOTES 
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MINERAL SPIRITS MNS 

--
~on ..... 

~'fH~.~~Sible. 
Avoid contact wdh liquid. 
IIOiate and remove m.cnerged matafiel. 
Notify local heallh and POllution control agencin. 

~-
~- ...... dry--·'"""'· oi- ... -. Coot expoeed container• with water. 

Fire 

CALL FOR MEDICAL AID. 

LIQUID 

:=:'.::=.-
Remove contatmmlled clolhtng and shoes. 
Flush affected areu wrth plenty of wacer. 
IF IN EYES. hold eyetidl open and flulh wrlh plenty of wat•. 
IF SWALLOWED and victim 11 CONSCIOUS, have victim drink wlf• 

or m•lk. 
DO NOT INOLICE VOMITING. 

Exposure 

Water 
Pollution Notify local nealll'l and w1ldlde officials. 

NotifY OC)8Ialort of nearby water inllkn. 

I. RESPONSE TO DISCHARGE z. LAIEL ,_,._ __ , 
2.1 c._,-

_, __ 
2.2 -Nol-

Should be-
~----

]. CHEMICAL DESIGNATIONS 4. OISEIVAILE CHARACTERISnCS 

3.1 ca~-- II. I ,.,_ -·- ........... ,__ --- u c-.~ 
3.2 -Not~ u Odar.Liuo~ 

:u 1110/UN ~ 3.31t300 

1. DOT ID No.: 1300 

11 CAB........, No.: DoLl not-
5. HEALTH HAZARDS 

11.1 --EQUipoNnl:- -: goggloo or- -(M fat aa-1. 
U .__ F_,. '-INHAlATION: mild-- ol -lory rroct. ASPIRATION: 

-lung lrrilalfon- ropldly -.a...,__------
-~-i>J-INGEST~-of-

5.2 T-of'- INHALATION: """"""-10- lit. ASPIRATION: -bod root; 

give oxygon; col.-· INGESTION: do NOT-""""""" fll*d ..... - Into 
1Lw>g0. EYES:---..__ of ...... SKIN:..,. olfond-- 0001>ond -·· u - ..- v- DoLl not-

5.1 ShoriT-I-~400fl.7000ppmkltiiO

II.I To- by ,_,_ G.- 2: LDoe • 0.5 10 5 g/kg 

5.7 Lite ToxJcHy: O.la not av~ 

11.1 V-(Qoo)- Cheloc..,_ ~ • .,.. .. -ling 10 1ho- _, IIWDol. 

u UquiciD<- ,_ ~ --· H l!1illod onCIDINng ond-10 -may- -""II ond -.g"'"'"-
LIO Odor-Dol.lnot--
1.11 IOLHYIIIurr.OelanotiiYWIIIble 

l fiRE HAZARDS 10. HAZARD ASSESSMENT CODE 
Ll ,_-105-140"F C.C .• -... 

, __ .. ___ , 
on gr.- A·T·U 

u - Lllnlla "' Air: 0.8 ... ·5.0% 
u Flro ElriJntulohfnl Agonllc Foom. --.dry-
L4 -~~Nalt.obe 

- Do not - ltroiQht - ...... ... ._. 
L8 .......,_ole-.--Not-Ll -lnfh:Not-L7 ....-T-540"F ... --Not-Ll 

lurnlng A- 4 --
LIO --.-r--.. 

Oatanot.vU.tH 
Lit 81-IJ/tiOFuel-

lliLinaiiiVIIUbte 

L12 Ft.me T ...... ture: O.tll not IV.a.ble 

7. CHEMICAL REACTIVm 

7.1 -..vtty Willi w-. No -
7.2 --.ny wfthc-- No -u a_, DIA1nt T...._ SLiblo 
7 .• --..--r .. A--
~Not-

7.1 
.....,__Not_l 

7.1 lnlt_ol.....,__ Not-7.7 

___ .... 
-~DoLl not--

7.1 "-"""' a-.: 33 

I. WATER POLLUTION 

Ll ...,_de ToiiJdty: Oal8 not available 

L2 Wlllerfowt To•ldly: Dati not avU.tM 
u 

.....,._ Oxygon -·-~ 
8%,5 de~ 

L4 F- CNin c--Pot--

9. SHIPPING INFORMATION 

L1 -or Purity: Various~ 
IV.,.,... 70-100"" of the materiala are 
derived from petroleum, &r"d 0-30% .,. 
womatlc ~Ike benzene 
lf1d tok.lene. FJuh points Vll'f wrth the 
8QC1 comoostHon but ... UUIJty 

lbcNe IOO"F. 
L2 -goT_,_ Amblonl 

t.3 lnert Atmoephere: No requwement 

U VonflnF O!>on (nome orras1or) 

II. HAZARD CLASSIFICATIONS 

11.1 C:O.oiF_A_..,,_ 
Comllualfble liquid 

11.2 NU Huard A•Unt for 8uMl Wet• T,.,_..,_ Not ~~rod 
1U NFPA_C __ 

c •• ......,~ 
Heoflh HozO<d (Bfuol . . . . . . 0 
Flornmobmty (Rod) . . . 2 
AOKIMiy (Y-) . . . . . . . . . . 0 

IZ. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Phyalal St.te at 11"C and 1 •trn: 
Uquod 

12.2 .,_,_Weight Nor,...,.,. 
12.2 Boiling Point at I 111m: 

:l10-J05"F 

; 154-202"C ~ 428-i75'K 
1U F~ztnt Point Not peftlnent 

12.5 Crttlc:al Ternper•ture: Not penlnent 
12.1 Crttlc:.l Prnaure: Not Det1inent 
12.7 Specific Or~~vttr. 

0.78 at 20"C (!lqufd) 

12.1 Uqutd SurfKe TenUon: Data notltY.uebte 
12.1 LlquJd W•t•r lnlwfld8l Tenelon: 

Data not A"V&dable 

12.10 Yo- (Qui Spoc:Hic a..vi1y: 
Not perunent 

12.11 A8Ho Df ~ HUtl of Y-.,or fO.t 
(est.) 1.030 

12.12 Latent Hut or Y8P'Of1:Utton: 
Oatil not availabte 

12.13 Heat of ComDuatlon: Data not avatleble 

12.1. Hoot olc.compooiUon: Not-
1Z.15 Heat of Sofutlon: Not pertinent 

12.11 Hoot of PoiymorluUon: Nol -
12.25 Hut of FuaJon: DaiJI not avatlable 

12.28 Umlttng Valve: Dale. not available 

12.27 Reid Y&P'Of' Preuure: o. 13 ps~a 

NOTES 
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OILS: DIESEL 

c-.,_.,_ 
-ol1-0 
-oi2-0 

Fire 

F-. on-. 

CALL FOR MEDICAL AIO. 

.._"'_"_ -"-Remove comarnmated ctolhng and .....,... 
Aulh .-ffected area wrCtt ptenty of wa• 
IF IN EYES. no<d ....... ooen ond lluoll-- olw-. 
IF SWALLOWED and VICtim 11 CONSCIOUS, h8ve victim cn1ll ••• 

at-. 
DO NOT INDUCE VOMITING. 

Exposure 

Water 
Pollution 

=a::."' .. -:::.= ..... hiQh --.... bo....-WM __ _ 
Notrty local health 11rd wridllfe offldiiS. 
Nouty QPe1'11torl of ,..,ay ••• miakn. 

L RESPOIISE TO DISCHARGE ----· ----bo-
~ond~-

1 CHEIIICAL OlSIGIIAnOIIS 

S.1CG~~--

~
u ---u 1110/1111-3.111210 
s.• DOT 1D 11o.: 1270 

1.1 CAS J1o11o1rY llo.: 00t11 not -

2. I.AIIll 

:L 1 ColoFr'l' -
u C..Nal~ 

4. OISEJIVABU CHAIIACTtiiSntS 
4.1 ,.,__, __ ~ 

u c:-.~-
4.2 Oolor.L.b-ol 

5. HEALTH IWAIIIIS 

Ll --E...,_ GoQgloo at 1--
u .,._,_~"llcJ*I'"~ .. --ot-.. ~. 
U T-of~ INGESTION: do NOT,_ """'"'"u· SKIN:-oil.--.,., 

---EYES: __ _,_ _..of- tor o1- 15 "*'· 
u - ~ v- No orvo nv-
u -r--~o.•nae-
u r..-,lly- .,_ 1; LOu • 5 10 15 glkQ 

L7 U.T-Datanoi-
U v-~-~-aw-- v-c.- • ottg~~~-ang o1 tho- or._......, 

-" ..- .. hiQh ... _ .. _ ... The"" .. '"--
LI LJquld.,--awoc""-.........,-"- on --.v ond _,., 

-- rnoy--"-"'tho--L11 o-.-llatllnoi-
L11 11U1 Y- Data not-

I. Fill IWAIIIIS 
L1 --(1-01 100'F C.C.; 12-01 125'F 

c. c. 
u _ ........ 01Air:1.$4.Dval'lo 

u -~.._...Dry_ 

to.n. or caDon ~ 
u - ~ o\glnla Mat ID 1oe -·-rnoybo-
u ....... - ... -----u -·---L7 ,._ T-(1-0) 3~5'F 

(2-0) <lfiG.545'F 

u ----u ----4mm/-L1G --T-
Doltanol-

L11 ........... ,. .. ,....._.. 
Datil noll¥-

L11 -T-Dotonae .. -

7. CHEMICAL IIEACTMTY 

7.1 _.....,- • ..,No-
7.1 _.....,_c-_No -7.J _.,Don~~ T--,_. ........-. ....... far--c:---
7.1 ........... -.--
,.. .......... of l'otf"*tulluit --7.7 __ ,_, 

-~llatllnol-
7.1 -......-33 

l WATtR POUUTIOII 

L1 -ro-. 
21)4 mQ/1124 twljuvenlte -
-'TI .. Joott .. ,_ 

U W.tertowt Toldefty: > 20 IN/kg 

llD••I~ 

u -....a._-~~ 
Oa&analft ..... 

u-a-.~
Nano 

!. SHII'I'IIIG IIIFORMAnOII 

L' -of-01oM1 Fuol 1-0 (ASTUt, 
OloMI F""' 2-0 (ASTM) U--T-U _.._..._Norocp'..-

U V0ft11nt: 0oon I--~ 

ODS 

II. HAZARD ASSESSIIEIIT COOl cs---A-T..U 

II. HAZARD CWSIFICAnOIIS 

11.1 ~ .. -........
eon-~ 11.1 liAS _ _,.,.,.. __ _ T---11.3 ,... • ._.... c:a..lfleaiiOic 

12. 

1:1.1 

1:1.1 
1U 

1:1.1 

1:1.1 
1:1.1 
1:1.7 

11.1 

1:1.1 

1:1.10 

12.11 

12.11 

1:1.11 

1:1.14 
1:1.11 
1:1.11 
12.25 
1:1.21 
12.21 

c._,. ~ 
- Hozor<l (Blue)... ...........•... 0 

F1ommoiJtl1y IRod)..... ........ ......... 2 
"-IY_, ....................... o 

PHYSICAL AIID CHEMICAL I'IIOPUTIES 

,.,_- o1 11'C lr'd 1 0b11: 

~ - . ....,Not-
-.-.. 1-

55G-600'F 
• 2118-l:JII'C • 561~12'K 

I'Nntnl-
0 to --JO'F 
- -1810 -J4·c- 2"i5 to 239"k 

~T-No1porti'*" 

~--Not---0.841 et 18"C (IIQukfl ,__,..._T_ 
{81l) 25 ~/ern - 0 02!5 Nlrn et 
2D'C ,__W_I_T_ 
(nt.) 50 dynes/em - 0.05 N/rn at 20"C 

V-(0..)-Qrwyjty: ----of--ofV-10.~ Not-,__,_ofv-
Nol~t 

,.._.of Comlluedon: -18,400 Bb.JIItl 

• -10.200 eat/g = "29 )( 101 J/kg -... ----Hut of Solullon: Not peninant 

-o1Po~No1portinent 

H-ut of F.tarr. Oatil not IYallabHt 

Ll~ Vefur. D11t11 not ..,.....,._ 
....., v.,_ PNelurw: v.,;n 

IIOTU 
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I 
OILS, MISCELLANEOUS: LUBRICATING OLB 

~on ..... 

~. 

EJI1Jnguooll- dry chomocol. foam Of--· Watet may 01 ineffecliYe on tire. 

Fire 
Cool pPOMd conta.s wrth nter. 

CAU FOR MEDICAL AID. 

UQUID 

=r.:::.:t-
Aemove conta11'11n.tled dothing ard Shoes. 
Fh.Jsh 1Hected 81881 wtth pfenly of Wlt81 

:~ g'w~I~~ ::':1:": ~N~tau'T. .\!:"'.:!.:".:;. ... 1 .. 
()( rmtk. 

00 NOT INDUCE VOMITING. 

Expoaure 

Water 
Pollution 

I. RESPONSE TO DISCHARGE 

(IHA-IIe--1 ---bo.-
~-pllylicol~ .. -

3. CHEMICAL DESIGNATIONS 

3.1 co~---HyGocori>On ........ 

u ·-Nat--11 1110/UN-.....-: 3 311270 
u DOT IONo.: 1270 
3.1 CAB.......,. No.: 0... not--

z. lABEL 
z.t ~Nono 
u -Nat-

4. OBSERVABLE CHARACTERISTICS 

4.1 ,..,_ - •• Ohlflpocl): l4lid 
4.2 c:-.v_,_ .., Ollar: Clllnctertatic 

5. HEALTH HAZAIIIIS 

1.1 - l'r91..- E.,.._- gloYft; goggtoo or, ... -· 
U .,__ F-tng- INGESTION:""'*""' guVaontoo~nol 11Kt ---

·-of - poe- moy occur. ASPIRATION: puknOnOry -- to """"""' mlr!imOI 
bul may becomll more .avera ~ houri: •n• exposwe. 

U T-ol- INGESTION: dO NOT lavogo or Induce """"""G· ASPIRATION: ,_ 
~not roqUrod; ~-of,..,_- con bo dotoctod by

chelll x-rl'(l. EYES: wllllt'l with ~ ~ of •-- SKIN: wipe off and ...n wHh 108P 
and ..... 

Lt Tlvahold l.lmft v.aur. Data not .vUable 
U Short T.,. l.....aon Umlla: Data nol IIV...,.. 
1.1 Tct.llcltylly 1._-Gr- I; LOu-! to l!g/kg 

L7 Latll Toalcltr. O.ta nol ..,..labMI 
U Y-(Qui-~ Yopon c..- oiiiiiJhl ornortlrlg of""' oyeo 0' r._,.lory 

~tem ;r preeenlln high concennuan.. The effect It tempcnry. 

u Uquld•-·-~--lfopillodonc:lod*'IJond-10 
.-. moy-~ ond .-...;of"'"-· 

LIO Odor-DIIInolov-
1. It IDUI Y- Data nol ov-

l FIR£ HAZARDS 
Ll ,_ - 300'F C.C. 
L2 -LII'nllatnAir. 

Data not-
L2 -~ Afonl8: Dry-. 

loom, or--
1.4 -~ ....... -- ... - w- of 1o1m moy- -...g. 
u ........ -"'~ -Nat-Ll -tnflre:Nol-
L7 lgnltlan T-- SOO'F·7110'F 
u ~-Nat-... .......... _."""'_ 
L10 "_ .. _,_ 

O.tanot--
1.11 .......... trle All to ,.... R8llo: 

Dolo not-
1.12 -,_Dolo not.......,.. 

7. CHEMICAL REACTMTY 

7.1 A-.Hy- w-. Nor-
7.2 A.-tty -c--No ·-7.2 ._, Durtnw ,..._-
7.4 

-....... Aeonla lor--
~Nat-

7.1 
,.,_Nat_ 

7.1 tnhlbltor ot Potyft'Mtllidoill: 
Nolportirwlt 

7.7 --·-to -~Data not .. -
7.1 A-...,a-.33 

.. WATER POLLUTION 

1.1 A~ Toldclly: 0.10 not .. ..,_ 
1.2 Walertowt To11Ctty: Data not av....,.. 
1.3 ~~~o~og~co~ o.,._ a-ond (8011~ 

Delli 1'101 av816abte •.. ·-Chotn~-
Nono 

9. SHIPPING INFORMATION 

1. I - of Pur1ty: Yariouo '"ICOiillll 
1.2 , • ..._ ,..._......,-

1.3 1.-1 A~ No r-omont 
U Yonttnt: Opon (norno orrOIIorl 

,_, 
11.2 

11.2 

10. HAZARD ASSESSMENT CODE (IN---· A·T..U 

II. HAZARD CLASSIFICATIONS 
ca.o~_,....._ 

Nollolod 

NAI- llattnt lor- W
Trat.,.taiiOilcNota.t.t -·--c._., ~ 
--(llluol ...... 0 
~(RodJ........ 1 
"-IY- ............. 0 

11 PHYSICAL AND CHEMICAL PROPERTIES 

11.1 l'hy- 11811 II IS'C ond I otm L-11.2 -WIIgllt:Nolperllnont 
12.3 11o111nt P- ot 1 otm: very r.Jgn 
11.4 

........ Point: No! -· 
1U Crtuc.f Tempenlwe: Not pertinent 

11.1 CrttlcoiPrnoorrw:Nol-1 
11.7 !lpoetllc (]r...., (elll 

0.902 11 20'C (liquidl 

11.1 I.Jquldi!wi_T_ 
:38-37.5 dynes/em 

... 0.038-0.0375 Nlrn 111 20"C 
11.1 lJquMf Wiler lntertKlal Ten.IOn: 

:33-54 a,net.tcrn "" 0.033-0.05-1 N/m 
ai?O"C 

12.10 Y- (Giol- Orovtty: 
Not pertinent 

t2.tt lltetta of SpecJflc HINttl of Vapor (0.):: 

Nof poruneno . .. , Ut8nt ..... of VIDOf1DtkHr. 

Nol-l 
12.tJ HeM of Combullton: -18.488 BIY/Itt ... 

-10.210 catJg = ~29.98 x to• Jlko 
11.14 HMt af ~lon: Nol pertinent 

11.11 Hul ot SoluUan: Not pertment 

11.11 H••• of l'ofymef1adoft: Not pertinent 
11.25 Hut of llueAon: Calli not l'tllllab~ 
lUI Umltlnl Vlhw. Dill no1 IVIIIabte 

12.27 Aekl Vapor ~ Dill not IIVIIIabll 

NOTES 
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OILS, MISCELLANEOUS: MINERAL OMN 

Fire 

Exposure 

Oily-

F1oata on ••-

~-

Ex1inQ&Mh - dry -· loom or .,.,_ -· w ..... m.y be INtfecttwe on fH. Cool-....-- ...... 
CALL FOR MEDICAL AID. 

LIQUID 
.... llngiO ___ _ 

Rerno¥e conlalmna\ed ctothng and lhOet. 
Flu:ll'l affected ., ... Wflh ptenty of wat.. 
IF IN EYES. hOld -idl open .... llual1 - - 01 •-· 
IF SWALLOWED and vtetlm. CONSCIOUS, MYtl victim drri wat• "'-DO NOT INOLICE VOI.uTING. 

Water 
Pollution 

Effect ot 5ow ~b'allonl on aqualk ttte 11 unknown. 
FoulM>g 10 oho<-. 
M~ be dAngetoue If tt ent ... water intak81. 

Notify loCIII hellltn and wlldiHe offldaja. 
NotifY QIMfatorl ot ,...,t.y was. mu ... 

I. R£SPONSE TO DISCHARGE z. LABEL , ... ,._ ... __ , 
Z.l c.tegary: Nono 

-~~ 
2.2 e-Nol-

Shou6cl t. r8fT'IOY~ 
~end~ trutment 

1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 

3.1 co~ Clue-- 4.1 ,.,,_ !11.110 '" ~ Uquid 
Hydroco<I>On .......... 4.2 c;_,~ 

3.3 F-Nol--e u OdOr. Vflftll•nt 

u 1110/UN _,...._ 3.311270 

14 DDT ID No.: 1270 

11 CAS A.....,., No.: Oatil 1'101 8¥.....,.. 

5. HEALTH HAZARDS 

1.1 --E""""'*"' Govglee or foce ,__ 
u lymptOIM Folow.,.. l:l:ooeure: lngestJOn of llqi.M:j can cauM YfKV looM bowel rnovarnenlS. 
LJ y,_..._.. of E.J:poeurr. EYES: wuh With watw. 
5.4 .,..,_,.... LJmH: Yllllle: 5 mg/m• (mllt) 

u - y..., --I.Jmfto: Nol ,.,.,_, 
1.1 Tolddly by lne-oorr. Gr.- 1; LO.., • 5 lo 15 g/kg 
1.7 Late To•ldtr. ,.,_ 

u •- CGoollnl-~None 
u Liquid..,.--c---= Nono 
!.10 Odor~Nol-
1.11 IDLH YMw.: O.ta not avai.,._ 

6. FIR£ HAZARDS 

L1 --..: 380•F O.C. 
1.2 -Uml1alnAir. 

o ... not .val&abla 
u -~A-!lrfcl1e<rllcol. 

loam, 01 carbon dioxide 

u -~A-Notlobo 
U...t. Water or 1o1m may cauH trotninQ. 

u --of eor-tlon 
-Nol-..• -lo<lnFIN:Nol-

L7 ...,_ r_......, 500-1oo·F 
Ll Eloc..--Nol-
Ll Burning Rate: 4 nwni"*'. 
L10 A-110 ,_ y_..,.., 

O.W not IVeilabte 
8.11 Stotchtomelrte Air to ,_. Rlltlo: 

Da&anolll'i'~ 

L12 F1lme r...-.~u~w: o.m not IIVIIiiab6e 

7. CHEMICAL AEACTIVIn 

1.1 Aucttvtty Wtlh Waler: No rNCtion 
7.2 RncllvHy-c-Mo-No 

r...clion 
7.3 Slablllly Dur1ng Tronaoort: s ..... 
1.4 ~ AgenUI fDf' Actde Mel 

~Nol-l 

7.1 Poly-- Nolpe<linanl 7.1 lnhlbiiDr of,..,. __ 
Not perttnenl 

7.7 - "-110 (AeiiCWII 10 
Product): Oal8 not availabte 

7.1 RNC1Iwlly~33 

8. WATER POLLUTION 

L1 4qu8tle To•ldty: Dati not avallabkt 
1.2 Waterfowl To1tdty: Data not aviUiable 

1.3 Blolo9I<Oi OKYgen Demond (BOD~ 
Data not avaliabMt 

1.4 Food cra.m eoncentntton Potenu.t -

!. SHIPPING INFORMATION 

t. I Qr8dn of Purity: CommercW; rl!lflned 

1.2 Storave hmpenture: Ambient 
1.3 Inert Almoapherr. No raqull'emertl 
9.4 Venttng: Open (name llf'Te!lterl 

10. HAZARD ASSESSMENT CODE (See ___ , 

A·T·U 

II. HAZARD CLASSIFICATIONS 

11.1 Code ofF- A09ulo,_ 
Not Hated 

11.2 NAS Huard Allint lor Bulk ... ., 
TranepofUtkH't Not listed 

1U NI'I'A- C .. oolflcoltan: 

C.lev«Y c--
HHIIII H...,.d (Biuel . 0 
Flammlblilly (Redl. I 

R-(Y-1. 0 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 llhyiM:el Sbl .. at 15"C end 1 etm: 
UquKI 

12.2 llolecutar WltfQttt. Not oertinent 

12.3 lolling Potnt It 1 ltm: Very high 
12.4 Frttellnt Point Not PfM"'!nent 
12.1 Critical Temper.ture: Not pertinent 
12.1 CrHical Pr ... urr. Not pertinent 
12.7 !ltM<ltlc Gravity: 

0.822 at 20'C (liquid) 

12.1 Liquid SurfiiC8 Ten.ton: 
27 dynes/em = 0.027 Ntm at 20"C 

12.1 UQutd Wltef lnterteclll Ttnatan: 
47 dyne.!/ em = 0 047 N/m at 70'C 

12.10 V- (Goo) Specific G,..lly: 
Not perl.nent ,,,11 Ratio of Sp.c:lflc H .. tl of V..,or (Out: 
No! pertinent 

1,.12 Utent Heat of V1portuuon: 

Nol pertinent 

12.13 H .. t of Combuatton: Data not ava1lable 

12.14 Hell of Oecompo14tlon: Not pertiMnt 
12.11 Heat of Solution: Not P81110flnt 

12.11 Heet of Potymeriutton: Not pertinent 

12.2! Heat of Fu .. on: Data not a-va1lable 
12.21 Umfttng Value: Data not available 
12.27 Aekl Vapor P~ Data not available 

NOTES 
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OILS, MISCELLANEOUS: PENETRATING OPT 

Fire 

RIMIIIon ..... 

CALL FOR MEDICAL AID. 

LICIUIO 

=r~--
A"""""' -ted clothing and -
Flueh affected llael WJth pMJmy of wateJ. 

---

IF IN EYES.,__.._. ond lUll--ol-. 

Exposure 

Water 
Pollution 

IF SWALLOWED and W:tlm II CONSCIOUS, hovO ¥lctlm- -at-. DO NOT INDUCE VOMITING. 

Ellect oltow -ttono on -lifo to..,.,__ 
FCIUiingto-. 
tA-v be d8ngerOUI if M enterl wilt• lntalr;.._ 

Notify locaJ l'lealth lind wtkfttfe otflcilila. 
Nollfy operatorl of l'18llf'br;' waw lniMa 

I. IIESPOIISE TO DISCHARGE Z. l.IIR 

~A-IIo--1 --Shautcl bo ·-
o.or.- .... - --

2.1 ~
u ~Nol-

3. CHEMICAL DESIGNATIONS 

11 co~-.,~-
Hyaoeor~>on loliJduroo 

4. OBSERVABLE CHARACTERISTICS 

4.1 ""'-- ,. olllppool):1.4*1 
4.2 c-.v-

u - Nol oppllcOblo 
uoar.LIIo....,.,. 

U 1110/UII-- 3.311270 
U DOT 10 No.: 1270 

11 CAll .._ No.: Oola ""' -

5. HEALTH HAZARDS 
1.1 __ E ____ QDIIIIIOOatfoce-

u llympl- ,._.,. ~ 1.4*1...,_,.- and---of
,.,...,., ... 

U T- af -INGESTIONo hov0vic11m- _ .. at- do NOT 1--· 
ASPIAATIONo c:Ma for doloyed-of- irrilallon by-,.._ EYESo 
wah wlll'l coploul 8m0Untll ot .,...., . SKIN: wtpe off, wah wtth .,.., lnd ...... ... - ,__ y- DolO not--

ILl Short Tenn lnhllldOn LJm1ta: Data nat IVaiAabte 
Ll ToaJctty by •no-uan:: GrD 1; LOu - 5 ro 1 s gtko 
1.7 Loto Toxicity: Ooto nol--
1.1 y- (0.1- ClwiiO- Voporo couoo I ol;ght "'""""'a of ... -at -tory 

syatem If pt....C in "igh ~tiOna. n. affect is lernpor.-y. 
1.1 Uqufdor--CM. ---mhoard.N-onc""'*'t'and-10 

romlfn. moy co- ""'""'"G ond ..-q ol-. 
1.10 ---Dolanol-
1.11 IDLHY-OolanoiO¥-

1.1 
u 

u 

... 

... 

... 
1.7 
u ... 
1.10 

1.11 

1.11 

7.1 
7.2 

u 
7.4 

7.J 
7.1 

7.7 

7.1 

1.1 
u 
u 

... 

1.1 
u 
u 
1.4 

l Fill£ HAZARDS !D. HAZARD ASSESSMENT CODE 
--m·F ~---, 
-~lnAir. A·T..U 
Oolanol-
Fire~ Aoonl& Foam, crt - .. ---~""""'"- ..... _W_01_rrwy_-.g_ II. HAZARD CLISSifiCATIONS ._.._. __ 

11.1 CO.fll-........--Hoi- Notlstod 

-lnFtre:Nol- IU NAS-Adntlorr_W_ 
..,_ T-DolO noc..- Tr•lepOIIIIdo& Not llatad --Hoi- 11.3 -~~-~ 
llurnng - DolO nol -

Nollstod 

--T-
Ootonolav-

llolchiOIMMI All 10 full RMie: 

Dolard-
-T-Dolanol-

7. CHEMICAL REACTIVITY 

---·--No-

---c:omo.-- No --., llolr"'V r,__., s-
--."-larA--
~--,..,__Hoi_ 

........., of PolytMFIIIItlon: ----(-lo 
-·~DolO not-

A-.rtya.-.33 

IZ. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 ~-. .... ·c-1.-

~ 
1U -· ..... --12.3 lofllnt Point ol 1 olm: V&IY high 
12.4 FrMIInt Point: Not pert•nt~nl 
12.1 Crttlcol T._un: Not -

I. WATER POLLUTION 12.1 Crttlcol----12.7 --tty: 
AquoUC ToJIIclty: Ooto not ov- 0.89111ot:1<J'C(I-l 
Watwfawl Tolddly: Data noi8VIIIIable 12.1 ~8uri-T- ... 
lllotoglcof Dxy- - (8011~ 29.1dynoolcm 

Oalanot.vlliaiM .,. 0.0298 N/m al 24'C 
F-Choln~- 12.1 L.J«tuk1 Wiler lntertK'-11 Tllfi-'Otr. 

Nona s.s dyneltcm - o.ooss N/m 11 22·c 
12.10 Y- (Ciul- Clrovtty: 

Net perU.-

12.11 - o1 ~1nc "".,. o1 v- ca.~ 
Net-

12.12 Loronl- of Y--
Nctpenlnonl 

12.11 -olc---( .. 1.) 
-18.000 Btu/lb • -10.000 CIIIIO • 
-t20 x to• Jtko 

12.14 Hoot of Docomttooftlon: Not -
12.11 HeM of Sokltlon: Nol pertinent 

'· SHIPP111C lllfORMATIOII 12.11 ..... of Po~Jl'Mt"tallon: Not pertiNnl 
12.21 HMI ofF~ 0.~ not avai~ 

-fiiP\rrlly:COmrnordof 12.21 Llmltlnt V .. ue: Data not evlllable 
St- T._.turo: Ambiont 12.27 Reid V!lpOI Prwuwr. O.tl rot avalable 
Inert AlmOepiW'II: No requir.-nent 
v........, Opon ,_ ... -1 

NOTES 
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OILS, MISCELLANEOUS: TRANSFORMER OTF 

Fire 

~an--. 

CALL FOR MEDICAL AID. 

..
-~~~--~--Remove comai'TIINted dotNng. 
Aulh affected •eu with p6enry of w••· 

---

IF IN EYES.-~ opon ond lluln- pOinty ol •-· 
IF SWALLOWED-- ill CONSCIOUS. hoYo-- wotw 

arrnolk. 
DO NOT INDUCE VOMITING. 

Exposure 

Water 
Pollution 

Effect of low eotWMIOalloiw on~ lie II~ 

Fouliftg Ill -Moy bO dongoroul WI.,...--

Notdylocolhooi1h--·___ .,. __ ..,_ 
I. RESPOIIU TO DISCIIAAC( z. WEL _.._ _ _, 

1.1 ~--- u -Hal-SllauldbO-
~ond.....--

1 CHEIIICAI. DESIGNAnOIIS .. OISERVABU CHARACTIRISntS 

:1.1 ca~-- f. I 
....,__, ___ ~ 

~-- u c-.~toiQI!t-
u -NoiOI>1IICOIJIO u _...__.,. 
u 1110/11'1 -..-3.311270 
u DOT ID ltD.: 1270 
1.1 CAl......, ltD.: Dlllll 1101-

5. HEALTH HAZARDS 

Ll --E--~IIDQIIIooar--U .,___'-l._....,ol~moy--ond--,_ .. _-- ·--Junvo, ~---lion .... ..-. 
L1 T- o1 '-INGESTION: do NOT--ASPIRATIONo checl< ... ~ __ b'I_X.._EYEso _____ oi_Jor.SKIN:-ollond-

--ond-. 
L4 -..-Y-DIIIIInalov-
LI -T--~DIIIIInai-
U To-, lly ~- 1: LO .. • 5 Ill 15 glkQ 
L7 .._ T- Dolo not-u v_,_,_a. __ v--· ~ mw11na o1 ,._"' _,.,.., 

-·-Jnlllghw-'"atb._n..,octio-. 
u LJcPd or . .ld-a.----. H-on '*"'*''I ond -~~~ -"'"'---.a- r-.ng"' .. -
LIO --Dolanai-
LII lllH Y- Dolo nal-

s. FIRE HAZARDS 
Ll --215'F D.C. u -~lnAir. 

Dlllllnal-
u - Elltlngulohlna Agonta F-. dry - .. --L4 - Elltlngulohlna "-"'* ..... tD ... 

-W-moybO-. 
u 

....... _of_ -Not-u -lnl'lno:Nol-
L7 ..,_,_....,DIItllnal-
u --Hal-u ....,._DIIIIInal-
L10 

___ ,_ 
Dlllllnal-

L11 .._....., .... NIID fulil R8lle 

Dlllllnal-
L11 -T-DIIIIInat-

7. CHEIIICAI. REACTIVm 
7.1 -....-·-No-7.2 

_,_c:-t_No -7.J _,. "'"'- ,...._..-
7 .• --. "'"'* ,_-----7.1 PoiVwalulluic Hot pMinlnl 
7.1 _ol,...,iiMiwlluic --7.7 

--~-_,.DIIIIInat-
7.1 _......,~33 

l WATtR POUUTIDII 

Ll AquMio TUIDity: Dola not-
u WotorloM TUIDity: DoJa not-
u -.... o.y..,- (IIOD): 

Dolanal-
L4 -a-.---

9. SHIPPING IIIFOIIIIAnoll 

t.l -oll'l.wfty:Dolanot-1.2 __ , __ 

u _, Almoopllon: No
u v-. Ooon •-....., 

II. IIAZARII ASSESSIIEIIT CODE 

---~ A-T-Il 

II. HAZARD CIASSIFICAnOIIS 

11.1 CO.oi-......
Nol-11.2 liM_.....,.,_ __ 
Toa-lolluic Nol-

11.1 JIIIIPA Hlll:.-d ClwelllwLc 

c.logory -HeollloH-(IIIuol ............ - ....... 0 
~(R«<I .... _ .... , .. ,_, ___ , --rv-......... -.... ·-·--.. o 

11 PHYSICAl. AND CHEMICAL P'IIOPUnES 

ILl ,_-ot 11"C 111111-

l4old 
IU 

__ ...,.,Hal_ 
1U _,.,_.,_v..,~~~g~~ 

1U ,_,._ 
-75"F - -se·c - 21•·K 

1U _,_Not-
tU --Hal-1L7 lpocllle Gr-., 

0.801 at 15'C ~ 
tU LJcPd-,_ Oota ..... -
1Lt IJQuJIIW---T-

•v ~/em - O.Ooll Nlm ot :zs·c 
ILIO y- ,_, llpocllle Gr-., Not-ILII -ollpocllle-ol¥_( __ Hal-ILII Ulont-ol-Not-11.13 -oi--Dotanot-
!Lif ..... ol Dlcoit4C .. Io:tt Not QWinenl 
11.11 

_., ___ 
11.11 - of PoltiiMiaalluic Hal -
11.21 - ol- DolO not--
11.21 ......... y- Dola ....... -
IU7 -Y--Dotanal-
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SULFURIC ACID SFA 

-endmlll•-..y--.~-·-

AVOID CONTACT WITH LIOUIO. Keep people away. :::r =:., 'f~ brealhii'IQ apparatus, and rutJber overdolNng. 

IIOtlite and rwnove diecharoed rn~~...,.. 
Notify local - ond pollutiOn conlrol ~-

Fire 

CALL FOR MEOtCAL AID. 

MIST 

lrr-.g 10--end-•-,.. '*- c:oual*>ll.- -"*'0. or- of 

-~ IF IN EYES. hold - open ond ltullh - pjonly of wot•. 
If br .. thlng hila acopped, give llrtlflclW r..,..atton. 
II breathino is diffk:utl, QWe or,ven 
LJQUIO 

Exposure Wil bum - end -
~= lf~t8d clothing and shoes. 
Ftush affected Weal wtth _,1';' of water 
IF IN EYES. hOk1l eyelidl open and Ruin with p6enty of wal•. 
IF SWALLOWED lind VICtim tt CONSCIOUS, twve victim drink wat• 

"'""'"· DO NOT INDUCE VOMITING. 

Water 
Pollution 

HARMFUl TO AQUATIC UFE IN VERY lGN CONCENTRATIONS. 
M8y' be ~ if It em .... ,., intakft. 

Notify local_., end-·-Nottfy operator' of nearby wet• tntail:es. 

I. RlSPONS£ TO DISCHARC£ 2. lABEL 

~"---' 2.1 co._., eon-

laue••··~· 
2.2 a-e --~end----

1 CHEMICAL DESIGNATIDNS 4. OBS£RVABU CHARAmRIWCS 

11 CQ ~ ~ SiMin:- 4.1 ....,_- (• -~ l.lcpl 
12 F......aH.SO• 4.2 ~ Color-. (l>oPIIO dor1l brown 

u 1110/UN __,_ 8.0/1830 u Odr. Odor-. - hot. ,_ cl1oldn9 
u DOT ID No.: t830 
11 C.U.........,No.:_ll:l-8 

5. HEALTH HAZARDS 

L1 --~Safely-.-~~~~ fountoon: solely goggiOo; loce
_..... ,...,.._ (oolf-con- or lir"lnol; ,_ ufOiy lhoeo; ,_apron. 

u ,._ ,_ "'-1--of YIIIOI from ,.,._ ..,...,~ ..... - .,.., ..... lungo. 

~ may..-~ lnjU'y or Mth. Cantad: wdh ~lin ar eyes ca~~e~ ..._. tune. 

U T- of '-Colo-. INHAlATION:_.,. YICIIrn for~
.-. INGESTION: hovo vic11m-- ~ poo-; dO NOT- vorrltinfl. EYES AND 
SKIN: wah with 1«ve .....,.... of water lor olt .._. 15 min.: do nat we oMe or ointrNnta in 

.,.. lrH.t Uln tuna. 
U nw..tloRI Umll Ylllue: 1 rnglm1 

U -.on T.rM 1n11*11ort L.1rN1a: tO mglm' for 5 "*'-: 5 mglm' for 10 min.: 2 mg/m1 ror 30 rN'I.: 1 

mgl'm' tor eo rnn Ll ToxlollyltJI_...,.No ____ IO-.o--. 

L7 ..-T--
u V- (-1-CCI!IIIw•----- Vopor~~ 11om haC- (17·1111'"'1--• -lion of -end -tory oyoiom. E,_lo '-· 
u .._ .. --ChorKI- n-1111'"'- .,.._.--and

,..,..of...,oniiiOrlcontoct-lo-v"*"""""'"'"-
L 10 Odor 1'1lrlllftold:: ar.ter tt.n 1 mgtm• 
L 11 IIIUI V- flO mglm' 

&. fiRl HAZARDS 
L1 - Point: Nol ftammoble 
u ,.......... 1.1mtta In»: Not tll~ 

u Flnl Elrllngulohlnt "'"'*' Nol peninont 
L4 Flrw~A-tallo11obo 

UMd: Wet• UMd on edt-cent fires 

ohouid bo corofljlly -
u Spocfol-of~ -Not-Ll -lnfh:Nol-
L7 ....-T-hn:Nol-
u ---Ll ......,.R_Nol_ 
t.IO _IIC,_T_......, 

Dole nola.--
L11 

_,...,, ... _ 
Dotonal-

L11 ,..... T ............. O.ta not av....,._ 

1. CHEMICAL REACTMTT 

7.1 ~WHIIWotar:Roeda-lly 
--of ..... Spon..tng 
occura when water 11 ~ to tn. ....-. 

7.2 ~-ea.--a: 
Exnmety h&tardoul in contlld wttn 

"*" .,.,_ por1tculerty- and 

combuatlblel. Dilute Ked reliCti vwdh 
motrt meta6a. ,..._... hydrogen wNch 

conform--..oowllnolrln 

canfinod-
l.J ~ IM1"ff T,.._ Stable 
7.4 -....no A-lor Acldo

C.U.dcc Dlkltl wtth ..... ' then 
n.utraMze with arne, llmntone, or eoda -7.1 Poly-·-Nol-

1.1 tnhllftor of Poty"meriuillolt: 

L1 

u 
u 

u 

Nol-

I. WATER POLLUT1011 

,._...Toalcfly: 
24.5 pprn/24 IY/bluegtl"lethal/fr.., ....... 
42.5 ppm/48 lY/Drawn/LC•o/aah ••• 

Wotor1- Toolcfly: Dole not ovool-

8lofotlcol Day-- (1100~ 

9. SHIPPING INFORMATION 

1.1 car... of Purttr. CP: USP: TectwWcaf. It 
33'% to 98% (50' Be to 68' Bel. 

1.2 '-T_.hn: Ambient 

u -,._No-
u Yonll"ff: ()pen 

10. HAZARD ASS£SSM£11T COD£ 
(Sft_A_oomenl_l 

A·P..O 

II. HAZARD CLASSIFICATIONS 
11.1 C-ofF_A __ no: 

CorroaMI matanal 
11.2 MAS Hazard RaUnt tor 8ulll: W.ter 

T....._.,.llon: 
C.tegory 

Are ........ . 
Hoi .. 

Vapor Irritant ......•....•.. 

Liquid "' Solid ln1tanl 
Poisons ......... . 

We .. Polution 
Human To....., .. . 
A-licTO>dcily ... . 
Aetlhatic Effact .. . 

Aooc!Miy 
Othor Chern<calo 
Water .................................... . 
SeH Reactton ...... . 

11.ll NFPA Hu.d ClaulftQIIon: 

12. 

t2.1 

t2.2 
12.3 

12.4 
12.1 
t2.1 
12.7 

12.1 
12.1 

12.10 

12.11 

12.12 

12.13 
11.14 
1111 

12.11 
t2.21 
12.21 
12.27 

C..190'Y C1nolfteoDon 
Health Huard (81ure) ... 

FlllrnmOI>IIOy(Redl .. . 

R-(Y-) ... . 

PHYSICAL AND CHEMICAL PROP£1!TI£S 

Pttyllcal !lt.'- at 11"C Mill 1 Ibn: 

LIQuid 
Molecular Wetght: 98.01!!1 

1Jot1nt POint It 1 1tm: 

644"F = :J.40"C = 613"K 

Fr .. Dnt Potnt Nol peftiMnt 

CrttJcaf Temper11ure: Not perttnent 
Crlttcal Preeaure: Not pet11nent 

-lflcO<ovtty: 
1.8-4 at 20"C (llqu:d) 

Uqukf Sur11CI Ten .. on: Not pertinent 

UQufd WIIW lnllr11cl.t Tenston: 

Not pertinent 

Y..,or (Gil) Spec:Jfle OraYity: 

Not P'Jrtlnent 

Ratio of Spedlle H11t1 Of V.,or (Out: 
Notpe<lfnenl 

Latent Heat of V~tlon: 
Not pertinent 

Heal or Combuatlon: Not pertinent 

H ... of O.Compoeltfon: Not pertinent 

HrMt of SotuUon: -ua.o Btu/lb 

"' -232.2 cauo = -9.715 x to• JlkO 
HHt at PolymertutiOn: Not perttnent 

Heat or Fuston: Data not available 

Umttlng v.rur. Data not avetlable 
AelcfV..,_~low 

"Physical propor1ie!l apply to 

concentrated (98%) aCid 

unless oltlerwise stated. More dilute 

add 11 more wai«-Uka 

7. CHEMICAL REACTIVITY (Continued) 

7.7 --~-to-~ Dole not ovoitable 
7.a --.ny-.:2 
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TETRACHLOROETHYLENE 

-ln-.lnbllnQ-11-

SIDp-geW-
Avoid --.cl- lkpd IIIII vopor. 

-~~~~~-~--~ locol- IIIII pollullon---

Fire 

Not------
CALL FOR MEDICAL AID. ,_ 

--

~IOZ"'..:'"..::!."=-a. "'-"'-
_, __ _ 
·-lling----"""-N brMIIing lo -.o. give-· 

LICIIMI 

=r.==.
=:.=:='.:::,.::= 
IF IN EYES, llald..,-_11111_--ol-. 
IF SWALLOWED IIIII- II CONSCIOUS,,_--

or-. 

.,_ ol low --••• .. • on-.,.,._ 
Water 

Pollution 

Moybe ......... WR __ _ 

~--~~~~~-Noltfy operaiOf"' of nHrOy wat•lntatta 

I. IIESPOIISl TO DISCHAIGE 
~'-"-* _ _, --~~~~~~~-

J. CHEMICAl 0£SICIIATIOIIS 

1.1 CQ~ao..Not-

1.1 - a.c-ca. 
u --.-e.o/1•7 
1.4 DOT IIIIo.: 1•7 
1.1 CM -...,.~~a: 127-11-4 

z. lAID. 

I. I ColootlarY: -
1.1 ao..Not-

4. OISUVAIIL! CIWAC!Uimcs 
C.1 ,.,__,_~l..lcPd 

u c:-.Cco~ao-. 

U Oolor: E-... c:folor-.n;....., -
5. MW.THIIAZAIOS 

1.1 --~~Fotlolgli_co_iO_M ___ ot 

-~- "'*-IIDGIIIIO"'-- -g~oooo. u .,.._,_,.'-v _____ ..,.,..lllll __ 

l..lcPdiiiOJ ___ ,_..,.,_ ...,..__Iiiii_ ... ~. 
U -of '-INHALATION: W-coccuo, ,_-10-oJI,- l*n 

...., IIIII- IIIII gel - -. INGESTION: - _,.,.. otOy on ,.,.,_ .• 
o-ow••-• EYES N'D SKIN:-- plonly ol- 11111901--· 

·-"'~... -~Y-50-
U -T--~100-Ic<IIO-
U T_,lly~Gr.-2:LDoo •0.510501110 

1.7 1.-T--U ,_ (a.J- CQIIwor _____ V--o olglil _,. ollio-or- I 

..-.... --------·-· U u.-·-------ft-on"""'*'t*lllll-10 _._ _ _,.11111-ollio-

1.11 Ollar-5-
1.11 IIIUt-500-

' nRE MAZAIDS 
1.1 --Not-u -~lnNr.Nal-... --.-. ....... Not_ ... 

--.-.."'""'" Not to ... -Not-u 

___ .. _ 
-T-.InbllnQ-moybe 

~In-u -lnfh:Nal-
1.7 .._T __ Nal_ 

u 
__ .... _ 

... "'"*"-Hal-
1.10 --T--

Dolonolov-
1.11 --~·,..to--Dolonol-
1.11 -T-Doto nol~ 

1. CHEMICAl IIEACTMT'f 

7.1 -,-w-=No-
7.1 

_, ___ No -7.1 -,Dunner..__ 
7 .• --."'""'"lor--
~Not-

7.1 , .. , ......... Nall)ll'*-'t 

7A lnhiiiiDr of ,.. ......... , Not-7.7 ---to ~Dotonol-
7A _,~Dolo nol-

l WATER POUUTIOII 

1.1 .._...To-,: Dolo nol-

1.1 ·-To-,: Dolo no1-
u -.....,._-(BOO) -... -a-eoc-•••---

9. SHII'PtNC INFORMATION 

1.1 -of Purity: Ooy ~-
-~115+% 1.2--T-U~~No-

... v......,-•vocwm 

TIE 

10. ltAZAJIO ASSESSIIEIIT CODE !'-___ , 

A· X 

II. HAZARD CWSIFICAnOIIS 

11.1 C..otF_.....,.._ 
ORiol-A 

11.1 11M - Rollnt lor - ·Tta ... twtloft: 
c_,. ...... 

Fho.- .............................................. 0 -VlfJOI - .............................. . 
I.JcPdot--___ , .................................. . ---Tooddly ......................... .. 
"-11cTOiildly .......... . 
_E ......... .. 
~ 

01hor Choo*M ....................... . 

Wat•··········--············ 
Sol1 R-----.... -............... 1 

11.1 IIFPA- --llao< 
Hoi-

JZ. l'tiY$1CAl AIID CHEMICAL PROP£mES 

11.1 ,.,_-It II'C ond I ..... ,_ 
11.1 -Wolfllil:l85.83 
11.1 -..- .. 1-

250'F • 121'C • »>'K 
1U ,_.,_ 

-8.3'F • -22-''C - 250.1'K 
1U ~T--

657'F • 347'C • 820'K 
IU ~-Hoe-11.7 ......,.._ 

1.83 1120'C ~ 
1U ~-T-31.3 c:fiyrMI/cm - 0.0313 N/m at 20"C 
1U ~·~~--T-.w . .c dynee/cm - o.~ N/m .. 2!"C 
11.10 v- ,_,..,_.. Clrovtlr. Nol-11.11 _ol......,.._otV-(0.~ 

1.111S 
11.11 u..t-otV--

110.2 Blu/11 • 50.1 CillO -
2.10 X 101 J/kg 

11.11 -.. ~Not-
II." _of_i_llaoL Nol-
12.11 

_of __ Nol_ 
IZ.II ttMt of II'DIJmMallcNc Not perUNnl 

11.211 -otF-Oolanotovaj,_ 
11.211 UmltlngV-Dolanot-
11.17 -V--Dolonot..-
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TOLUENE TOL 

Wotory- --
Floooo on-· -· lrrttdnO ·- io ~ 

Stop~ d ~- Koop- away. 
Shutolfoanrt..,ooureeoondcdlft-
Stay upMrd and UM wat• apqy to ''knodc down'' vagor. 

Avoid contact-- ond ._. 1--........ dilchot90d -· --------· 
Fire 

CALL FOR MEDICAL AID. 

v..-
~~~~,.r.,.:,.::.,~ -·-

- brootl*ig, "'-oft.tove to fTfth .... 
K -il*ogha- give-,__.,.,. 
K brool/rinv- give._.. 
LIQUID 

Exposure 

-anglO __ _ "_ ... ._.. _ _.....,"'_"'_ 
- ............... do"*''lond ....... 
FJusn attected arau with ptenty of ••· 
IF IN EYES • .__.....,... ond- wlilr plonly of-. 
IF SWALLOWED-- lo CONSCIOUS, ._.---

"'"""· DO NOT IN~l~Ja; VOMmNG. 

Water 
Pollution 

=':'."' .. "::::""'In hOQii .,.._,...
Moybo.---KKonwo ..... -
Nolitylocol_ilr __ otlldals. 

J.l 

u 
:u 
u 
1.1 

___ "' __ _ 
I. lltSPONSE TO OISCHARGE 

"-"---1 
~-~~ E--
3. CHEMICAL DESIGNATIONS 

CQ ~ a.c Aromollc 
Hydro<aOOn 

FOI'IIIUie C.HaCH• 
IIIII/UN _..,_ 3.211284 
DOT ID 110.: 1284 
CAS 11eg1otry No.: 108-811-3 

2. lABEL 

Z.l c.t.gory:-
u a.c3 

4. OISERVABLE CHARACTERISTICS 

4.1 ~-~-- '-'<11*1 4.J C:O.:Color-. 
u -~--e: --

5. HEALTH HAZARDS 
Ll --E.....,_ Ar·oqrpliod iliiiOII; goggtoo or loco.._ plutic glovoo. 

U ~F---~V-irrltolo-ond--OOCI;---·-·-lillY ...... LJqr*flrril.oiOO ___ <*'jingol-." -o.d.- cougl1lng, gowinQ,-- ond ......... -.v........,.,...,-" 
~ -.-*lng, ~-----u T-of- INHAL.lTlON: ,_.to._ oil, givor- r-llon ond- W -call o -· INGESTION: do NOT-~ colo-· EYES:- wlilr 

-lorat-15 "*'-SKIN: -off.-----· 
u 111ort Term ..........,. LJmlta: 600 ppm lor 30 min. 

Ll Tollldtr by ..._-. Gr.- 2: lDoo - 0.5 It> 5 g/kg 

L7 ...W T-- ond- -ge moy f- rngootion. 
u v- (0.1-~ v- cauoe o 111g111 omor1ing o111ro- or....,.. • ...., 

..,.-I~ In Ngh Wl-llolbrs. Tho olfocl lo -· 
Ll ...... _.--O.WIW---· K oPflod on cloiNng ond- to 

- .... .,... omor1ing- .-q "'"'" ...... 
LID Odor~0.17PI"" 
L II IDUI V- 2,000 PI"" 

6. FIRE HAZARDS 
I. I ,_ - 40'F C.C.; 55"F O.C. 
u - Umllo In Air: 1.27%-7 ... 
u 

- IEldlngulol*'1l .._ Cotbon -
Ol~chomicolloromollfl<eo,ordnory 

loom lor lolge firoo. ... Flnr EldlnguloNng Apnlo NoliD "" 
UMd: Wa ... 1NY be lneftective ... llpeclol - of c:-tlon -Nol-... -lnFIN:VIPOIIo-llwloir 

ond .......... ""'**-- It> 
1 ICU'ce of lgrdon and ftMh back. 

1.7 ...,._ T-997"F ... ~- Clooo I, Goorci 0 ... llumlng R- 5.7 rmrl...,_ 
I.ID _llc_T_ 

Dotonac..-

~ 

7. CHEMICAL REACTIVITY 

7.1 _,.,.,- w-. No-
7.2 _,.,.,-c---No -7.J _, 11ur1ng r....- s-
7.4 

_____ ,.. __ 
eouo- Nol """"'""' 

7.1 ....,.,..,..._ Nol-
7.1 lnhllllor of ,,.,. ... tutloir: 

Nol-
1.7 --~-ID _,Dolo .... -
7.1 _,.,., -.. 32 

I. WATER POUUTIOII 

1.1 - ToJddtr: 
1180 mg/1/IMIIrr/-fTl./--L2 Watertcnrt To.llc:tty: O.la not IV.....,._ 

u lllolop:ol Oily- - (800~ 
0%, 5 - 38 ... !"-1. 8 dayo 

UF-~C-

Nono 

9. SHII't'ING INfORMATION 

1.1 -or Pwtty: A-.·
nHration-111 99.8 + '; 1~: 
conurlnoiM ....... -5%xv*-ond 
sm11 arncu"' .. of benZ.,. n 
-llc-801120: 

- .... llwllnduolriol. 

1.2~T-U ,_A....,._., No~ 
u v..anv: Ot>on (ftome .... ,.1"' 
~-

10. HAZARO ASSESSMENT CODE "-____ , 
11.1 

11.2 

1U 

12. 

1Z.I 

11.2 
12.3 

IU 

12.1 

IU 

11.1 

11.1 

11.1 

11.10 

12.11 

12.12 

1Z.IS 

12.14 

IZ.IS 

12.11 

12.25 
12.21 
12.27 

A·T·U 

II. HAZARD CIASSIFICATIOIIS 

C:O.oiF_R..,.._ 
Flommoble liquid 

liAS Huo•d Rotlnv far - Wator r._,._ 
c..__, Roling 

Fire ....... . 
Hoolth 

VO(>CO'Irritant .....•.•... 

'-'<11*1 "' Solid '""""' 
-······················· 

Wat• Pofution 
Human Toxicity ...... . 
Aquollc Toxicity ..... . 
Aaslhetic enoc1 ROtlw~ .. 
Water .•...•.•. 

Self Reaction ............ - ........ . 
NFPA-~ 

Co'-Y ~-
-HUO<d(Btuol..... 2 
~ltyfRod) .. . 

R-(Y-1 ..... . 

PHYSICAL AND CHEMICAL PROPERTIES 

Plryolcol - rrt IS'C- I .-
Uould 

-Wo19'1t:92.14 
llolllnt Poln1 rrt 1--

231.1"F- 110.8"C. :183.8"1( ,.......,.,_ 
- t39'F ~ -95.0'C • t 78.2"K 

cntlcol T-.-orur.: 
eos . .t'F,. :Jta.e·c - set.&'K 

ertac:.1 Preuwe: 
598.1 pli8"" co.ss ltm- ... 101 
MN/m 1 

8pocff1c Qnrvllr-
0.887 It 20'C (liquid) 

LJqutd Surfece T ene1on: 

29.0 dynea/cm = 0.0290 N/m at 20"C 
LJIIukf W•t• tnterfiiCJal r .. lWOn: 

J8.1 dyne!J/em ""00361 N/m It 25'C 

~ (0.1 8pocff1c Qrnlly: 
Not pertinent 

Ratlool--ofV-(0.~ 
I.OftB 

LM-HootofV---
155 Btu/lb = &8.1 CIIJ/9 -
3.&1 x to• Jtkg 

-· of Coml>u•- - t 7,430 Btu/Ill 
... -9688 Clllg ., -ws.s x to• J/kQ 

Heolof---No1-
Hut at Sotution: Nol pertinent 

K tat at Polyrnertatlon: Not pertinent 

-olfUOion:II17Cil/g 
Umltlng Vatur. Oal.l not aveflab'e 
AilfdV_,_ 1.1.,... 

&. FIRE HAZARDS (C<rnlloutd) 

1.11 -tric » fO Fuol RoUo: 001.1 no4 ov-
1.11 -T-Ootonac--
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TRICHLOROETHANE TCE 

c-.,__ 
1,t,1·TI'ic:hklr~IW 
~ ... okwiil 

WOIOiy- --- -ln-.~-·-~ 

Stop-W~.K---· A--...,- ond vopor. Colftre-
-ond-~-
~--ond~----

Fire 

~-

~GASES ARE PAOI~FIRE. -- ----'*"-·-. ,01_,, 

CALL FOR MEDICAL AIO. 

v..-
~n-.g .. ~- ond -· ~.':i\'~-01--llling. 
" -"*''I - IICJOpOd, giw - ....,... __ , .......... -.g;..-. 
UQUID 

lnMllnQ .. - ond-
Expoaure ~~-=-· Ftueh •trected ... wilt! ~of ..... 

IF IN EYES. hold oyelldo apon ond lluoh- - ol-. 
IF SWALLOWED ond- lo CONSCIOUS. hove Y1CIIm- wotor 

IF S:~o"::: ~~ 0A HAVING CON
VULSIONS. do --..g---.....,, 

Water 
Pollution 

E-ofltM--on_..,.,llolo...,_ 
Moy bo dongonJuo W M ....... ,..,_ -

~--.. lind--NotifY opereiOrl of ~ ..... lnWk ... 

1.1 

u 
1.1 
1.4 
u 

I. IIUrOfiSE TO DISCIWGE ('-,._.. __ 
-bo-a-ond pr,--

1 CH£111CAL DESIGNATIONS 

CQ CCe:$& .... a..~ 
~ 

f-Ql.CCio 
1110/UN _.._Not-
DDT IOIIo.: 2131 
CM ..._,....., 11·55-8 

Z. LAIR 

1.1~

u ~Not-

4. OISUVABU CHAIIACltRISnCS 

4.1 ,.,_-f•......, ~ 
u c-.~ ..., Odar:~r.-

5. HlAL TH HAZARIIS 

ILl --a.........., Orgonic --11M_,_._ l>'•thng 

- 101 -vona-:- 01 ~typO g1oveo;- oaloty goggtoo ----Ufoly-{01-IOfe!y ____ l_; 
-01 t>OfYWt¥t _ .... .,-""-..-. 

U .,_,_...~INHALATION:- -from-ol-lfld 
_ IO_of_hlgh_lionCMbolotai_IO_ 

...,_,---ol-INGESTION: oroduooo-- 10 - ond moy-- -.g ol- EYES:~ lnitoting ondloc:lwymoiOry. 
SKIN: dMoltir>g _, moy .,.._-

U T-of~Goi--IOIIIIoyo-ondony ____ _ 

-DoNOT---.,--·--lo-tlc. 
IHHAI.ATION: ...,_ YiCIIm 10- or. f .-y, 11DPiY -~ ...... lion lind/Of 
- CJXY110ft. INGESTION:,_--- lfld- vomo11ng. EYES: IMh _....,_-·SKIN:--_.,. ond--- -.ghly --- .... --1.4 -...-v-350PP" 

u 111art r .... .........,. 1.11111111: 1.000"""' tor eo m. 1n,.., 
U T.-, 11r ,__. ~ 1; LDoo - 5 10 15 ;/kg(..._ ...,._,-~ plgJ 

1L7 ~T-Dolonai-
U V- f-J -CiwWIWioolll:& V--· ollght lriWIIngol ... _ .. --f-In high""-·-... - ofloctlo _..,_ 

·U ~---aw---huord.HIIIfllodon_.,.ond_to 

- moy- ..-... ond-.... "'"'" -· 1L II 0o1ar- 100 PIN" 
ILtl IDUIV-1,000PIN" 

l FIR£ HAZARDS 
ILl --Dotonotov-
1.2 -I.Jmlla In Air. 7 .... 18 ... 
u - ~ Agonto: Dry-. ........ --u -IElrtlngul-.~- ..... -Not-u ,__of~ 

-TO>icondlnitoting_ .. -todlnftreo. 
ILl -lnfiN:Nac-
IL7 lenlllonT-93rF 
u --Not-ILl llumlng ~~- (HLJ 2.& mm/ .... 
1.10 --T-

Dotonal-
IL11 --........ ,..._ 

Dotonal-
IL11 -T-Dotonal-

7. CHEMICAL RlACTIVm 

7.1 R..uvttr Willi wo-. Aoocto -.,, .-....;,---· 7.2 

_,.., ____ 
Cor.--.... but-.""' -u _, llurint T..._-

7.4 --. .... -lor--
~--7.J ,..,,_ ... ,_Not-

7.1 lnhl*or of Pol}mertalloi\: --7.7 
__ ,_,. 
-~Dolo not-

7.1 _,.., Clroup: 311 

I. WATER POLLunOII 

ILl -..ac ToKlc:lty: 
75--150 ppmt•tpirttish/TL_/salt wet• 

·nmo - not _.lied. 
U Walllrfowt ToaJdly: DILl not av8llab6e 

u llloologlcol~-(1100~ 
0ai.I11DCIIY .... ... ,_a-__ -
t. SHIPPING INFORIIATJOII 

'-' -of Purity: u- -oot. 
lndusln8l .nhibited: wtwte room; co6d 

~ U--T-U"-'_No _ 
u v....,.._vocwm 

ID. HAZARD ASSESSMENT COD£ , ____ , 
11.1 

11.2 

11.2 

IZ. 

11.1 

11.1 
11.1 

1U 

11.1 
11.1 
11.7 

11.1 

12.1 

11.10 
12.1t 

11.11 

11.11 

12.14 
11.11 
11.11 
12.21 
11.21 
11.17 

A·X·Y 

II. HAZARD CLASSIFICATIONS 

C:O.oiF_....,.._ 
DAM· A 

liAS- 11oo11n11or- w,_ 
Cot_., ....... 

Fn ....... -Vapor lrrillnC ....... - ... . 

~01-- .. - ................... . 
waw Polulkln 

HumonTo>dc:lty. 

A-tlcTO>Ucity 
AeolhellcEHoct .... 

ROKtiviiy 
Oihar~ 

w ........................................... . 
SeliA- .... .. 

NFPA--
Col_., Ctooolflcoo-

Heolth H ..... !Blue). 
F~(Aod) ...... I 

A-{Y-J 0 

PHYSICAL AND CH(IIICAL PIIOfliiTilS 

Phyolcol -. ot u·c n 1 ..... 

~ 
llct6ecuW Weight: 133.41 
........ .._ .. 1 ..... 

165"F ,. 7""C .., 347"K ,_,.p_ 
<-38"F = <-J9"C , <234"K 

CltllcoiT_Nol_ 
Crftlc* ,. .... r. Not D&rtlnent 
llloedfl< Qroovlty: 

1.31 ot20'C (1_, 
lJQukl !krbce Tenelaft: 

25.<4 dyi"'M/cm = 0.025-4 N/m at 20"C 
lJQukl Water lntert.c181 T~: (est) 

45 dynes/em = 0.045 Nlm 11 20"C v- !Gul _,.. Onovtty: 4.6 

-ol--ofV-(0.~ 
I 104 

Lolonl HUI of V_,_ 
100 Btu/lb "" 58 cal/g • 
2.4 x ro• Jtko 

- ol ~tlon: (ost.J 4700 Btu/., 
,.. 2500 caltg = 110 x ro• Jtkg 

-af~No·-
-·of-: Nol-l 

- ofl'cilymofbtlon: Not -
Heat of Fueton: Data not avatlabte 
UrnHtng Vekw. Data not avllda!N 

Aotd v--. 4.0 po~o 

NOTES 
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TRICHLOROETHYLENE 

-- &. fiRE HAZARDS 
1.1 -Point: 80"F C.C.;-

-ln-.in-.g-11..- --1.1 -.._In Air: 8.0%·10.5% 
1.1 - IEdngulohlng Agonla: Wot• 1oV ... -~ .. --..... 

~-,..,.,... ... ----of~ 

TCL 

10. HAZARD ASS£SSMENT CODE (SM_,. __ , 
A·X·Y 

-T-ondlnilaling_ .. 

II. HAZARD CLASSifiCATIONS 

"·' CO* of,_~~-
OAM·A 

Fire 

Exposure 

Water 
Pollution 

~ 
POISONOUS GASES AAE PRODUCED IN FIRE. w- gogg~oo .m ...,..,.,._- _..._ Exllr9""h-,.., -·-dlollillo, 01-. 

CALL FOR MEDICAL AID. 

¥-
~·::=:' .r,.:..::.. ~---.a. 01-oiJ.tove to trnh ew. 

K -ll*>g 11M "'-«!, g;ye - --· If brea0*1g • litficutt. tJN• oxygen. 

LIQUID _,.,....,_ond_ K-wll-- -"ling. -..-...g. 01-oi-R....,.. contamlnalad Clothing end ,._._ 
Flulh an.cted area wrtn p6enty o4 wet•. 
IF IN EYES. hokf eyelidl open and flush wrtn p6enty of we ... 
IF SWALLOWED end vic1tm Is CONSCIOUS. hive victim mnk water 

IF sWAlt'~oh::.: = :t"~ OR HAVING CQN. 
VULSIONS. do nothing owCIIIII - .tc1lm ..... 

E-oltow--••-•on-llelo-. Moybe-Wft __ _ ___ .,ond __ 
Notify operators ot nearby water lntlkn. 

I. IIESI'OIIS£ TO DISCHAIIGE 
liM"-__ , 

Z. WEl 

Z.l eo......, -
:u - Nol peilliwd -be~ 

~ond~-

1 CHEMICAL DlSICIIAnOIIS 

1.1 co~- Hltogonolad 

~ 
:U - CHCI-CCI• 
u 11101"" -..,- e.0/1710 
U DOT ID No..: 1710 
1.1 CM~No..:nGI.e 

4. OISEIIV'f,l£ CHAIACTtiiSTICS 

4.1~-(-II'IIIIPodi:I.Jrpcl 
UCGD:~ 

u -~-

5. HEAI.THIIAZARDS 

I. I --E...-w: ~ --~~~~~~ _, .....,.,_~ _ .. ""~ ._ .. ,-~.,.._.....,goggloo: ----... oty---1111101-lor-~ 1.2 .,._,_...~INHAlATION:--._ !rom- ollho nooo ond 
-~~~- ... - .. ...__.--..m--ol---.,.._-in--· Chnri:-....,- 0191'*' lnluiY. 
INGESTION:_.,....- to lnhololion. SKIN: dillolllng oclion,.,- --EYES: 
iillghllyliilto ...... -ond...,..,.....,. 

1.1 T-of~DoNOT--or ............. :gol.--forol 
-of-INHAlATION: --10-olr.W_.,, III>IJiy-
-lion ond/or- OIIYQOft. INGESTION:'- WICtlm '*Hl ,..,_ ond- -.a; 
- .... ,.,_ ,_g;.o 1 ....._.,_-In-· EYES: -lll<>i<>ughly-
-.SKIN:_III<>i<>ughly __ ond...,.-. 

1.• -..-Y-50ppm 1.1 _T __ ,_200ppmlor:JO"*' 

u r..-y .., "-"""' Gredo 3: LO .. - so 10 soo mgJko 
1.7 .... ,_Dolo..,._ 
u v-~~,_a---v..,...-• ollghiiiNIIInO ollho oyoo or.......,.., 

_ • .,_ .. ,...., __ The oiled II-. 
1.1 ......,.,., --CIW---haMI. K oplllodon clollllng ond- to -....,--*'II ond .-.a ollho-
1.10 Odor- 50 ppm 
I. II 1DLH Y- 1,000 ppm 

PiOduCed In lint-... -In Fire:--1.7 .....-r-no·F ... ----1.1 ......... ---1.10 --T-Do1anol--
I. II 11-Airtofuol-

Dolanol-
I. II -T-Dotonot-

7. CHEMICAL REACTIVm 

7.1 --.n, Willi w-. No-
7.2 11-.ny- Common- No ·-u _, Dur1ntl ,..._ s,_ 

7A ---.~--c.-Not-
7.a Pol}mwlullolc Not peRinent 
7.1 ..........., of p., ............. 

Not-7.7 ____ .. 

-~Dotonol--
7.1 11-.ny-31 

I. WATtR POLLunOII 
1.1 ,._ ... ,_ 

880 ITIQII/40 twtdlphnill/kll/trelh ..... 
L2 Waterfowl Tollclty: Datil not ~ 
1.1 _..., o.,....- (BOD~ 

Dotonot-... _Ciwln_, __ 
None 

9. SHIPPtiiG lllfORMATIOII 

t.l -of Puoftr. T...,_: tky -.g; 

~·""-t.J ..... ,_ ~ 

~.~-~No.......... -.. ....... 

11.2 NM- Rotln9 fa<- w_ ,...._._ 
eotooorY Aotln9 

Flni ........ 
Heolth 

V~lrrttant... .......... . 
Uquld 01 Solid lmtonl .. 

Poilons ........ 
WatwPolutk:ln 

Human ToXICity .•.....••... 
AquaticTOidcily 

Aesthetic EHed. 

ReacfMty 

00. Chomicolo .. I 
w............... . .......... 0 
SellAe~ ....................... . 

11.1 NFPA-~ 
Cll'-f ~ 

HMith Hozard (Blue).. ........ ...... 2 
~(Rodl ............ . 
R-(Y-) ..... .. 

IZ. PHYSICAL AND CHEMICAL I'ROPEmES 

12.1 Phyofcol- ot 11'C .... 1 ,_ 
Uquld 

1:U - Wofthl: 131.39 
11.1 -..-~~·-189'F - 87'C - 380'K 
IU F-zlnt Point: 

-123.5'F - -&e.4'C - 188.8'K 
fl.l Crltleol ,.......,.,......, Not ,...,_ 

12.1 Cilllcol Pro-..: Not,..,._ 
12.7 

"'"""'" Ormty: 1.48 al 20"C {lquid) 
12.1 lJQuld Burl- Tonolon: 

29.3 dynft/cm =- 0.0293 N/m 111 20"C 

12.1 lJquMI Wat• lnt~ Tenalorr. 
34.5 dynes/em zo 0.0345 N/m at 24"C 

IZ.IO •- (Oul Sc>oelflc Orovlly: 4.5 
12.11 Aotfo of Sjloclflc _,. of •- (Ooii~ 

1.118 

IZ.II LAtent .._., of v...-Uon: 

tOO BbJ/Ib ""' 57.2 eal/g -

2.4 X 101 J/lcg 
12.11 Hat of ComOuatlon: Not pertinent 

IZ.14 Heolof~Nol-
IZ.IS Heot of 8olutfon: Not ,....,_ 
IZ.II _,ofP~Nol-
IUS Heat of FuUon: 01.111 nat IYI.itable 
12.21 I.Jmltlnrg v .. ue: Data not avaMeble 
12..27 Aold v- ,.,._., 2.5,... 

NOTtS 
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TRICHLOROFLUOROMETHANE TCF 

1 
F·11: Freon 11 
Gene1r01'111 
Arcton 9 
IIC*WI 1 1; Elklmon 11 
Frigon 11 
!.mort 11; Ucon 11 

Fire 

CALL FOR MEDICAL AID. 

VAPOR 
~·li:':t,?.- or<llltcult brooll*lg. 

K broolling --giw onlfidll ·--· K br .. lling 10-giw .,._,. 

UOUID 
Nothormlul. 

Exposure 

Nothormlullo-lle. 

Water 
Pollution 

May be dar'lgerow if it enW. watw lntak-. -----Notify CIPIDIOr'l of nNfby wat• lntak.._ 

I. RESPONSE TO OISCHAIIGE 

"""--lh--1 
Should bo removed 

,__--~--

3. CHEMICAL DESIGNATIONS 

11 CQ ~ C.C Not 110-.1 
U Formula= CFCII 
11 1110/UN _..,.......Not
U DOT 10 No.: Data not ~ 
3.1 CAS A_., No.: 75-ee-4 

2. LABEL 

2. I f:a'-Y= None 
:u C.CNot-

4. OBSERVABU CHARACTERISTICS 

4. I l'lly*- - (oo llllppod): ~ 
4.2 c-.~ 

u Odor.~---.~-

5. HEALTH HAZARDS 

Ll --E"'"""*"'NIIInernplralor;.-ijlc>Yea;..,_... 
1.2 ~ ,__,. ~ Brealling _...,. """"*"*" 10.,. In •"'".,.... 

--'*-• Contact-- may--.. 
U T_, of e._., INHALATION:,_. victim Ia ~lod- and-

ar1iflcialre"""'-Kbrooll"'ng-"-*calla--""Y;-Inhala-may 
be utiAized. SKIN: tf frostbite t.l occurred. nu.h .... ..., -..m ...... 

u - ~ v- 1000 ppm 
U Sh«t Tonn- LlmHa: Dat.a nol
Ll TolliCity bJ 1-Uon: DolO""' ... -
L7 LateTOJIIc:lty:!loi.Onot...-

U V- fGool- Charact..acc Nor><rrltallng 
L1 UquldO<-Imlani~Mayc....-e. 

LIO Odor-Dai.Onot-
LII IDLHV-Dai.Onol-

1.1 
u 
u 
1.4 

... 

... 
1.7 ... 
Ll 
LIO 

1.11 

Lll 

7.1 
7.1 

7.J 
7.4 

7.1 
7.1 

1.1 

7.1 

1.1 

u 
u 

L4 

1.1 
1.1 
u 
u 

6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE 
--Nolllommable ""-"--· -~lnAir:Notllomrnable A.C.hl 
Fh~A-Not-

FIN Eatlntlulahlnl "- - 10 lie 
U..:Nol-
--of~ II. HAZARD CLASSifiCATIONS 

-P-IrrilallngandloKic 
producta when helted to decumpolllbi 11.1 CoM of,_ A..,.._ 

_. ..... Not IIOiod 

-lnflre:Notportinent 11.2 IIAI - 11at1nv '"' llulk Walor 
Jtn111on T_._ Not llomrnable r..._,_ 0.10 not..-
--Not- IU NFPA--
llurnlngA_Not_ Dolo not-
A_ltc,_T_.,_ 

!loi.Onol--
StOicNoiMtrtc Air to Fuel Aetlo: 

,DaUI 1'101 ......... 
,..._ T.....,.ture: o. .. noiiiVUeb6e 

7. CHEMICAL REACTIVm 

-.ny Willi w-. No,_ 
-...,- c:..mn- .... _No 

rooction 
s-ty Dur1nt T- SIObiO 

.....,_,. "- far Aelda -
c..ltccNotportinent 

~non: Not~ 

lntdbttor of Potj.,...ldtlon: 

Nol---·-.. -~ Dat.a not-
A-.ty-!lolonol-

12. PHYSICAL AND CHEMICAL PROP£RnES 

II. I 
l'lly*- -· ot II"C - I ..... 

Dati 1101 IIVdable 
12.2 -.Walth~: Dolo nol IIY8IIoble 
11.3 lolling Potnt at t .mr. 0111..1 not lVIII~ 
11.4 frMJ»1t Point Data not available 
11.5 Crtllc:8l Temperatwe: Data not av•leble 

L WATER POLLUTION 
11.1 erntc.~ Preuur« oara not avartabfl 
11.7 Specific Grnlfy: Dolo ml ov..,ablt 

A-Tollclty: 12.1 l.JqaHd Swf~n TenMM: Data not ....... 
None 11.1 lJqutd Water Int...,_.., T~ 

w.-Tollclty:Nane Data not ava•lllble .._.. o.v-- (800~ t2.10 ·-fQea) Specific Grmly: 
None Data not availa.,_ ·-a-.c---- 12.11 A8Uo of Specific H_.• of v..,., fO.):: 
None Dati nol available 

12.12 Utent Heat of V8p0f'latlon: 

D11ta not .tYatiabM 
11.13 Hat of Combulflorr. Data not ava"able 
12.14 -of~Nol---
11.11 

_of __ No!_ 
12.18 -1 of,..,.,__. Nol-
12.211 t-te.t of Fuekft Data not evmlable 

12.21 IJmlllnt V- DolO oot IVIUiable 
12.27 Aetd Vapor~ Dlt. noii'Y...,_ 

'· SHIPI'ING INFORMATION 

-oi~Toc:f>r"icol 

StorovoT-tur.:Aml>lenl ,_A_ No __ 

Yantlng: S.lety ,_ 

NOTES 
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m-XYLENE 

c-..,_ 
11 3-0iirwarr.,.~D~te 

'~ylol 

W.wy- ---... -·-·"'''""'~~-·-· 

Fire 

Expoaure 

Water 
Pollution 

CALL FOR MEDICAL AID. 

v.._ 
lnbllrlg to- ,_, ond -R-.. --.dltllcutt-"**ll,or-ol -Mowtotreliler. 
HbrNINngl'u_giW_r--. 
HbreeiNnglo_giW_. 

LIQUID 
lnbllrlg ...... ond -R_ .. __ """"""G.or_ol_ 

Remove conWnwteted dothlnQ ancl lllOet. 
Ftuth affected .eu wHtt ~ of wa1•. 
IF IN EYES, hold eywlidl open ond ftuln - plonty of •-· 
IF SWALLOWED and vic1tm lo CONSCIOUS . ._. vlcltm-

or-. 
00 NOT INDUCE VOMITING. 

HARMFUL TO AQUA T1C LIFE IN VERY LOW CONCENTRATIONS. 
Foo.otng .. -. 
Maybe~lfnen-. .. ter..,.._ 
Notify loc.ll ....,lh lll1d-. offictala. 
Notify operator~ of ~ •••• lntaJI-. 

J. IIESI'ONSE TO DISCHAIIGE Z. LABEL 
~,._ __ , 
-~~ 
Evecuate .. 
Shoutdbo...-

~and---

3. CHEMICAL DESIGNATIONS 

:r.1 coc:-_,_,_.., -U Foi'IIMM: m-C•Hdai•)• 
u 1110/Ufl ~ 3.2/1307 
U DOT Ill No.: 1307 
U CM ""-Y No.: 108-3&-3 

:1.1 c:.._,-
U-3 

4. OBSERVABLE CHARACTERISTICS 

4.1 ""--·-~~ uc-.~ U_l.b ____ Oc 

5. HEALTH HAZAJOS 

1.1 --E-~ conto,_ or •·-.-; goggleo or foce-. 

plod: glow-. ond --u .,__,_.._v.,.,. __ and_.~_,__and 
-. H ...., into knlgo. - -- oougl*1g. -- ond ropidly .-.-.a _...., 
- K lngoolod.-- """""'V.-. -·and como: con bo tolal. tocny 
lind ltvw dl.,... can OCitV. 

U -of-INHAlATION: -to ,_lir. --~--and 
oxygen~-.,., a-· INGESTION: do NOT-.:. "'""""V; cal a-· EYES: 
fluln witt'1 watar tor 81 ._.., 15 "*'·SKIN: wtpe off. wah w+lh .act.-.~ .... 

U -~V-IOOppm 

1.1 _,Tonn-~300ppmtor30-

l.t Toalclty by .__, Gr- 3; lDoo - 50 to 500 g/kg 

1.7 1..1111 T~ KJdnoot and---· u v-(Gaol-~ Vaporw- alflghl-*1!1 ollho- or -tory - • .,.-In,..-- Tho elfoello -..,. 

6. Fill£ HAZARDS 
1.1 -Polnt:fW'FC.C. 
u -~lnAir:l.l ... ~ ..... 
u - ~ Aganta Foam, '*Y 

-.or--... -~Agonla-IOI>o 
u..r: w ... ~NY be inetfecave. 

Ll .--of~ -Nat-... -ln-VIf1Grio_lhan ... 

-rnoy-~- ... 
..... ol9'11on ond- -· 

1.7 .....-r--aae·F 
u --Oaui.~D ... ......... R- 5.8 rnm/-
1.10 

A_UO_T_ 
oo..noo--

1.11 111-·lc/IJ/tiOFuol-
Dalanol-

1.11 -T-Datanoo..-

7. CHEIIIICAL IIEACTIVm 

7.1 ---·--No·-7.J ---c--No -7.J _, Durlne T--
7 .• 

--.. Agonla lor--
~Nat-,.. PolfiiMt&allotc Not~ 

7.1 lnfllllllor of Potr•• ..... llolc Not-7.7 --.-.. 
-~Data not--

7.1 --~32 

L WATER POUUTIOII 

1.1 ,._... Tolldly: 

22 ppm/98 IY/bluoQIIIITL./~oah .. ,_ 

u Waloff- Tolldly: Data not-
u ....... Oxygen-·-~ 

0 lb/fb. 5 - o .. ,,_,,, 8 dayo ... -a-~-Datanol-

I. SHIPPING INFORMATIOII 

1.1 -of-R-: 09.Q9 ... ; 
Pin: 09.9 ... : TOCI'r1k:al: Q9.2 ... 

1.2 --T---
1.2 ,_ AlmclaplooN: No~ ... VanllnV: Otten 1"- ..-1 or ----

XLM 

10. HAZARD ASSESSMENT CODE 

~---~ A· T-Il 

11. HAZARD CLASSIFICATIONS 

11.1 CO.ot_R.....,_ 

-li<PI 
11.1 NAI- ....... Ior-Wotor 

Tr•lliPOibllloi.: 
em....., R ..... 

Fko .............. 3 
_, 

VII/)OIInitant ••..... - ...•.. 

~ or Solid lrtttant ... -........ 
WIW Pofutlon 

HumanT-. 
"-ttcTOiddly ............ 
Aaalhottc Efloct .. --Othw Chomk:oto 
w ......................... 
SoiiR-......................... 

11.1 

.... .. __ 
em....., ---d(Biuel ..... 

~tRod) ......... --(V-............. 
12. PHYSICAl AND CHEMICAL PROP£11TIES 

1:1.1 ~-otii'C-Iabn: 

~ 
IU -WoltM=f08.18 
t:U -.o-.nl.-

28a ... ·F - 131 o·c - 40!!i. t"K 

1:1.4 

, __ 
-So1.2'f m -07.9'C - 225.3'K 

IU ~T-bn: 
650.8"F - 343.8"C - 817.0"K 

IU ~-513.8 ltm ,.. :W.IJS- - 3.:540 
MNim• 

1:1.7 SpoeHiear..<ty: 
0.8&4 al 20'C I""'*" 

I:U ..__.r_ 
28.6 dynetl/em - 0.0288 Nlm at 20"C 

1:1.1 .._W-IntOf18claiT-
38.4 ctvrwetcm - 0.0364 N/rn at 30"C 

11.10 v-~-~- a....ty: 
Nat-

11.11 -oiSpoeHie-ofV-(-~ 
1.071 

11.11 ....__ofV-
147 BtuJib - at .1 cmto -
3.43 X 101 J/kg 

11.11 -of~ -17.55ol 8..,111>-
-9752.4 ta~to - -A08.31 x to• J/kf 

11.14 -of'*-""-Not-
11.11 

- otlolullon: Nat -1:1.11 - cl PolrnNtlzolloic Not-
lUI -or,_ 28.01 col/g 
lUI Umflln9 v- Data not .. -
1U7 -v--o.:w pa1a 

U Liquid or--CIWWIIN- MlrWrnum -· R opllod an -.ng ond- 10 -· rnoy - onwtirlg ond --.g "' tho -. 
NOTES 

1.10 Oolar- 0.05 ppm 
1.11 IIII.H v- to.ooo ppm 
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o-XYLENE 

_.,_,_ 
~.a. ... , .. __ 

w.-y- ---... -.---·~ 

Fire 

CALL FOR MEDtCAI. AID. 

v.--
=·~"'.T"' ...:-,.,.,::_~- -"*'11."'-of
Move to trnn u. 
N brM11*1Q ,_--11""1- ...... lion. 
N br .. """<' lo -...riff_.. 
~ 
-tooldnond-Exposure ·-.... --~or-ol -A......., oonto....,.tod doll*'9 ond -
Flu8h •ffecled 11'8D with p6enty of ....... 
IF IN EYES. l'<ilcl oyeldii _. ond lluoll- - of -· 
IF SWALLOWED ond- lo CONSCIOUS,---.. -. 
DO NOT INDUCE VOMITING. 

Water 
Pollution 

=a::.:= ifeln high-
May .. _ •• _ .... _ 

Notify- lioollli ond-Notify operaiOrl ot ....-~:~y .... imMea. 

I. IIUPONSE TO DISCHAIIGE 
~,._.. __ , 
-~EY8C11.1e ..... _ .. _ 
~ond~--

1 CHEMICAL DlSIGNATIONS 

S.t CO~'*-Aiomotlc 
HydrocartJan 

U ,.,._ o-C.H.(C'.HeJ• 
U 1110/UN -....- 3.211307 
1.4 DOT II No.: 1307 
u CQ.........,. No.: 115o47-<l 

Z. lABEL 

Z.l Ca'-Y:-u '*-3 

l OISEIVABU CIIARACT£RISTICS 

4.1 ....,_- ,_ ~ Lkoiid 
4.2 cmr.~ 
u Odar: a.nzen..ar. cn..ctertdc ...,.* 

5. HULTH HAZARIIS 
Lt __ E ____ or··~-~ortoce-

plullc glowoo ond -
u .,_ ,_,.-y---ond--. Lkoiid-- ond 

- " - lnlo liJftlll, --~ - ond .-pdv """"""""" pulnionoiy 
- w "-'Oil.--~--· ncomo. can oototol. 
~ ond--""" occur. 

U T- of -INHALATION: .....,..to._, or.-- •-lion ond 
_. W -od; coli o -· INGESTION: 110 NOT Induce -m<ng; col o -· EYES: 
---torOI -115 -·SKIN:-all,-- ooop ondwo ... 

L• ~~Y-100ppm 
U _T __ .........,300ppmtor:JO-. 

U T..-y loy "-"""' Gi'ildo 3; LDoo - 50 to 500 mg/kQ 

L7 lAM T-,: ~ ond--· 
u v-1-1 -aw--v--•....,.-*'!! ofllio -"' '"""""""' ..,..., ·~lnhlgll- llwolloelll -..,. 

6. fiR[ HAZARDS 

Lt ,_ - 83"F C.C" 7S"F O.C. 
u FlllniMble Urnlla In Air: 1. , ... 7.0'!11. 
u Fni ~ Agonloi: F ... , !ky 

-. .. --u - b"'-""1 ......... Mol ...... 
u- w-...., OOinolloctw. 

t.l 
..,....._ .. _ -Hal-Ll -lnfn:Y_II_IIion_ 

Md ""' ......,.. ~ dlltance to. 

........ of 9llfon ond ---
L7 ,..,_ T-IMIO"F 
u --Ciuoi,G.....,D 
Ll ........ A-5.8mml-
LIO _llc_T..._......, o. ...... __ 

Lll lltolcHomeb'tc All to Full AMio: 
o. ...... ..-

Ltl ,.... r..,..,.h.n': ea .. noc .v.a.ble 

7. CHEMICAL RlACTMTT 

7.1 _.....,WIIIIWotor.No-
7.2 A_,..,-c---No -u _,. Dw1nt1 T-Slol>lo 
7 .• --.A- tor- ond 
~Not-

7.1 
....,__Not_ 

7.1 lnhlllftorof~IZIIIIOtc Not-7.7 --~- ... -~DOlo ... -
7.1 -...ny~32 

l WATER POLLUTION 

Ll "-To-.y: 
> 100 "'IJII/91! lwiD. mogno!TL../-... ,., 

u WatMowf ToJdeltr. Dl.ta not h'...._ 
u ......,._, o.ygon Domond)BOO~ 

o 111/111, s doyo; 2.5"' C"--1. 8 ...,.. 
u ,_ Choln c-tntlcin-

O.tenol~ 

'· SHIPPING INFORMATION 

1.1 c- of""'"" A-: 90 ..... , 
Pln: 98.7%; Conwnerdal: 95~'% 

1.2 -..r--
1..'1 IMrt AlmOiipber'e: No recuon ... v-.= Open •-..,_,"' ,._.........,. 

XLO 

I D. HAZARD ASSESSMENT CODE ----· A·T.U 

II . HAZARD CLASSIFICATIONS 

11.1 ~of-Aogu-

Flammoblo-11.2 NAa- Aotfnt to<- w-T-lloft 
CoNgwy ....... 

Rre ...... 
Heollli 

Vopor-....... - ... - ..... 

Lkoiid "' SoRd - ··············· 1 
Pollono ............................ 2 

W-Pofutian 
HumonT-
~iO:T-
Aeolhotk:ENOCI R-oaw Chon-«:ota 
W•tw ............. 
Sell A--.................... 

11.1 IIFPA-~ 
COl_,- ~ 

-Huon:I(Biuet ...... 
F1ammOI>IIIty (Rod) ..................... 

A-)Y-......................... 

IZ. PIIYSICAL AND CHEMICAL PROPERTIES 

IZ.I ....,__otti"C...tlidm: 

Lkoiid 
IU -W"'tfll:108.18 
IU -.-ot1iilm: 

29t.9"F "" 144.4"C - 417.tr'K 
IU 

, __ 
-13.3"F - -25.2"C - 248.0"K 

12.1 -T-87'-B"F - 357.1"C - 830.3"K 
12.1 

_.....,_ 
5-41.5 •bn - 3El.S. piM - 3.732 
MN/m' 

12.7 -nc<lrfttty: 

0.880 01 20'C -
12.1 "-!u1oceT-. 

30.53 dynrn/cm • 0.03053 N/m •t 
ts.s·c 

12.1 Uqukl W•t• lnterfect.~ TeMion: 

38.08 ~em - 0.03808 N/m •t 
20"C 

12.10 ·-(Qa) _,.. Clrn1ly: Not-IZ.II Rollo of--of •- (Oa~ 
1.088 

tZ.II ........ !MotofY--
ua Btullb - 82.8 C81to -
3.47 x to• JJII.o 

12.11 -of Comll<iollon: -17.558 BIU/111 • 
-97!54.7 c.J/Q- --408.41 X 10• J/kg 

12.1f HHI of Doc:ompoolllon: Not ....,_ 
12.11 HHtotllolutlon:Noi"""'"""' 
12.11 -ofP~N"'-
lUI ,.._, ot FuakNr. 30.84 callo 

12.211 l.Jmltlng v•ur. Dl:ta not ...,lilabfe 
1U7 

- ·--0.28"""' 

u Lloluld .. ------· """"'"" ... doii*'O ond- to -....,--*'II ond -.a ofllio- NOTES 
LIO Odor- 0.06 ppm 
Lit 1DLH Y- 10,000 ppm 

r 
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p-XYLENE 

c-.,_ .. ~,.,.~~ .. 
_'Xylol 

Water;-

~, :=::.:.:uible. K..., people away. 

Avoid contact wrth I~ and vapor. 
110t81e and remove dilcnlrQed mill..,. 
Notify local hoalth and poll..- control ----

Fire 

CALL FOR MEOfCAL AID. 

Y-'-
~:::.rr .,.:-..::....-- -"*'11., -oiMOY8 to fresh 111. 
II bre.U1ing hU siOppld. !P'" lftiflc:iat r....,..ation. 
1r brealhenQ il difficult. gWe oxyoen. 

IJQU1II -linglo __ _ 

-odor 

Exposure 
H_ ... ___ -mlng._ol_ 

Water 
Pollution 

Remove c:ontam!Mied di"Jthing and lhoee. 
Flusn affected area Wdh plenty ot wat81. 
IF IN eves. hold ~ open lind 11ust1 with plenty of waw 
IF SWALLOWED and viclkn It CONSCIOUS, have victim diW* watw 

ot mlk. 
DO NOT INDUCE VOMfTING. 

HARMFUL TO AQUATIC LIFE IN VERY LOW C0NCENTRA TlONS. 
FOIIOngfO-
Maybo..._..,.Wn-wao.-

Notify MJcal health Md wNdlft'e oflk:lals. 
Notify OQerltorl of l1afOy water tntU-81. 

I. RESPONSE TO DISCHARGE 2. LABEL 
(IN,._ __ , 

~-~~ 
EVKU81e •• 
Should bo-

a-Ileal- pllyllcal --

11 Calegory:-
u ~3 

1 CHEMICAL DESIGNATIONS 

11 co~~ Aromatic 

4. OISERVABLE CHARACltRISTICS 

f. I ,.,..... - ,_ .........,. LlquOI 

uc-.~ ~ 
U ,OI'IIIUII: p.C.H.(Oh)• 
u 1110/1111 -..-. 3.211307 
14 DOT ID *'-' 1307 
11 CAS~*'-' 1~2-3 

UOdr.Lb __ _ 

5. HW.TH HAZAROS 
1.1 --E...,_.,~-, .... _,.,..., goggteo or loco

- gi<Jv-. ond boola. 
U ey...- ,__ ~ Vopcn--and- LlquOiinttJIIM .... ond 

-- H ,...., -tungo,-- coughln;, -- ond r--.v pulmonaty 
....... If ........ ~ ........ YOmllng. cnmpe, ~-~ ooma. c.,., be, ..... 
KJdney and ""-' ~can oca.-. 

U T,...,..,. of ~ INHALATION: remowe to frelh W: ...,._, • ..ufidlll rllll*811on ..:I 

oxygen M r-od; call a-- INGESTION; dO NOT"""""' ¥OITitlnV: Cllfl a-- EYES: lluah-- for al -115 "*'·SKIN: -olf,---......... 
U -UnofiV-100ppm 
1.1 _, __ .__300ppmfor301Nl 

1.1 r..-y "' - Gr- 3; LOoe - 50 lo !500 mg/kg 

1.1 Lal8 Tolllc:lly:-.,.,---
1.1 v-,_,-awo-- Vopcn- a ""W" arnarttnv o1111o .... or-W-Intoigh- Tha_ia__,. 
u LJoPd•--CI·-----H-oncloiNngond-lo 

-· ...., cat-. onwting ond-... crl .... --
1.10 Odor- 0.05 ppm 
Lit IDUI V- 10.000 pmm 

/ 

1.1 
1.2 
u 

u 

1.1 

... 
1.1 ... 
Ll 
1.10 

1.11 

1.12 

7.1 
7.2 

7.J 
7.4 

7.t 
7.1 

7.7 

7.1 

1.1 

1.2 
u 

u 

1.1 

u 
1.3 
u 

&. FIR£ HAZARDS 
--8t"FC.C. 

- L.lmllo In Air: 1.1 ... -6.8,. 
-~A-- Foam,doy 

.,.__ or catbon dioxida 

Fn~A-Noltolle -wa,.....,bo __ 

llpKiaf-of~ -ta:Nol- II. I 

-tnFA:VIII'OI'iat.a¥1WIIIon ... 
IOd tniY trawl COI'IIIO.-able Cll&ance 10 I 11.2 

I10UrC8 ol ~ and - --lgniUon T-870"F 

Eloc!r!caf - Clua I, Gtoup 0 
Burning Ratw: 5.8 mm/mln. 
A __ ,_ 

O.ta rW3t IIV.IMie 

-lrlciiJ/rlofuol-

C.... not-
-T-Oatanat-

7. CHEMICAL RlACTIVm 

Aeecltvtty Wllh W81er: No r..ction ,__c-_No 
reKtlon 

-., lllmg ,_- IU 

....,_,.~for--
Caua*cNol-

,.,_lion: Not -
lnhllftor of Pott•••twtlotc Not---(-10 

Produci~Oatanotn-
11-u.tty ~ 32 

12. 

111 

12.2 
1U 

IU 

l WATER POUUTION 
1U 

-Tolllcfly: 
22 ppm/98 hl/bklegiii/TL_/frelh w1t• 1U 

W1tertowt ToxJdty: Data not av..aable 

~ O"Y- Daftwtd (BOD~ 

0 "''"'In 5 daya 
117 

,_ Ch8ln c-trallon-
O.bl not evll&abte 1U 

1U 

1110 

1111 

12.12 

!. SHIPPING INFORMATION 12.U 

('- of Purftr. R-.:h: 99.119 ... ; 1114 
Pt.e: 98.8%: T~: 99.0"' t:Z.111 ....... ,_....., -· 12.11 

_A.........,_ No,__ 12.21 
Vanlfng: Open (Ramo _,., or 12.21 -·- 1U7 
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APPENDIX C 

MISCELLANECUS REPORTS 



SI'IE SAFE'IY FOLirn-uP REPORT 

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

Was the Safety Plan followed as presented? __yes _no 

DESCRIBE IN DETAIL ANY mANGES TO 'IHE SAFE'IY PLAN: 

REASON FOR mANGES: 

APPROVED BY SITE MANAGER: 
SI'IE SAFE'IY OFFICER: 

EVALUATION OF SI'IE SAFE'IY PLAN 

Was the Safety Plan adequate? __yes _no 

WHAT 01ANGES WCULD YCU REXXMMEND? 

C-1 
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DA'IE: 
DA'IE: 



ACCIDENI' REPORI' Report No.: 

SITE: PROJECT NO. : 
LOCATION: 

DATE OF REPORI': PREPARERS NAME: 
NAME AND ADDRESS OF INJURED: SSN: AGE: 

SEX: 
YEARS OF SERVICES: TIME ON PRESENT JCE: TITLE/CLASSIFICATION: 
DIVISION/DEPAR'IMENT: 

ACCIDENT CATEXDRY: 

DATE OF ACCIDENT: TIME: 

~tor Vehicle 
Chemical Exposure 

_Property Damage 
Near Miss 

Fire 
Other 

SEVERIT'l OF INJURY OR ILLNESS: _ Non-disabling 
Medical Treatment 

_Disabling 
_Fatality 

AMCUNT OF DAMAGE: $ 

ESTIMATED NUMBER OF DAYS Nf/AY FRCM JOB: 
NA'IURE OF INJURY OR ILLNESS: 

CLASSIFICATION OF INJURY 

Fractures 
Dislocations 

_Sprains 
Abrasions 
Lacerations 
Punctures 
Bites 

_ Respiratory Allergy 
_ Other (explain) 

PARI' OF BODY AFFECI'ED: 
DffiREE OF DISABILITY': 

Heat Burns 
Chemical Burns 
Radiation Burns 
Bruises 
Blisters 

_ Toxic Respiratory 
Exposure 

Toxic Ingestion 

DATE MEDICAL CARE WAS RECEIVED: 
WHERE MEDICAL CARE WAS RECEIVED: 
ADDRESS (if off-site): 
FOLI.<M-uP EXAMINATION REQUIRED: 

ACCIDENT LOCATION 

PROPERT'l DAMAGED: 

_ Cold Exposure 
Frostbite 
Heat Stroke 
Heat Exhaustion 
Concussion == Faint/Dizziness 

_ Toxic Respiratory 
Dermal Allergy 

EMEIGENCY SERVICE: 

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

WAS WEA'IHER A FACTOR? 
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UNSAFE MOCHANICAL/PHYSICAL/ENVIRONMENTAL CONDITION AT TIME OF X:CIDENT (be 
specific): 

UNSAFE PeT BY INJURED AND/OR OIHERS CONTRIBUTING 'IO '!HE X:CIDENT (be specific, 
must be answered) : 

PERSONAL FACI'ORS (improper attitude, lack of knCMledge or skill, slow reaction, 
fatigue): 

LE.VEL OF PERSONAL PROI'ECI'ION :muiPMENT REQUIRED IN SITE SAFE'IY PLAN: 

MJDIFICATIONS 

WAS INJURED USING REQUIRED EX]JIPMENT? 

IF NOT, HCW DID llC'IUAL muiPMENT USE DIFFER FRCM PLAN? 

WHAT CAN BE OONE 'IO PREVENT A RECURRENCE OF '!HIS TYPE OF X:CIDENT (modification 
of machine; mechanical guards; correct envirorunent; training): 

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

(Use back of sheet as required) 

WITNESSES 'IO X:CIDENT 
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Signature of Preparer: 
Signature of Site Manager: 



doc 
16 

APPENDIX D 

HFAT STRESS CASUALTY' PREVENI'ION PLAN 



HEAT STRESS CASUAL'IY PREVENTION PLAN 

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

A. IDENTIFICATION AND TREA'IMENT 

1. Heat Exbaustion 

a) Symptoms: Usually begins with muscular weakness, dizziness, nausea, and a 
staggering gait. Vomiting is frequent. 'lbe bowels may move involuntar
ily. 'lbe victim is very pale, his skin is clarmny, and he may perspire 
profusely. 'lbe pulse is weak and fast, breathing is shallow. 'Ibe victim 
may faint unless he lies down. 'Ibis may pass, but sometimes it persists 
and, while heat exhaustion is generally not considered life threatening, 
death could occur. 

b) First Aid: II'Illrediately remove the victim to the Decontamination 
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 
temperature 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) S~ptams: 'Ibis is the most serious of heat casual ties due to the fact 
that the body excessively overheats. Body temperatures often are between 
107°- ll0°F. The victim will have a red face and will not be sweating. 
First there is often pain in the head, dizziness, nausea, op~ession, and 
a dryness of the skin and mouth. Unconsciousness follows quickly and 
death is imminent if exposure continues. 'Ibe 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. 'Ibis 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. 'Ibe 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). Maximmn 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. 

Ambient Temperatures 
Maximtnn Time 

Between Cooldown Breaks 

1/4 hr. 
1/2 hr. 
1 hr 
1-1/2 hr. 

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

C. HEAT STRESS IDNI'IDRING 

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. wnen 
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. 'Ihe HR at the beginning of the 
rest period should not exceed 110 beats/minute. If the HR is highe"". 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 
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100 beats/minute at the beginning of the next rest period, the following 
work cycle should be shortened by 33 percent. 



2. Body temperature should be measured orally with a clinical thermometer as 
early as possible in the resting period. Oral temperature (ar) 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 ar 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 
ggOF. 

3. 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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APPENDIX E 

LEVEL B OPEFATIONS 



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~ontained 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 
fran 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 hazar
dous 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 bnpor
tant consideration during Level B operations is that each team member receive 
sufficient training to readily ccrnplete an eiiErgency response task that may 
occur on the site. 'Ibis 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 sane operations constant radio contact between the 
site safety officer and downrange personnel may be sufficient. 'Ihe 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, anr disposing of all contaminated 
fluids. 
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Emergengy 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 te 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 same 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 te 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 te completed. This record in
cludes all personnel and the times they were utilizing a self-contained 
breathing apparatus. 
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APPENDIX F 

RESPIRA'IORY PRCJI'ECI'ION PRCX;RAM 



E.C. JORDAN a:>. 
RESPIRA'IDRY PRCII'ECI'ION PR(X;RAM 

I • INTROIXJCTION 

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 REPUIREMENI'S 

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 to health. Psychological limitations, e.g. 
claustrophobia, are also considered 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 IDUHMENT 

Jordan maintains the following respiratory protective equipment: 

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

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 nresented separately; training is required in the use of 
~ type of equipment prior to drawing from stock. 
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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 RESPIRA'IDRY PROI'ECTION PROCEIXJRES 

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. 

Topic 

Respiratory Protection Principles 

Selection of Respirators 

Fit Testing 

Inspection/Maintenance/Storage 

VI. PRCGRAM ADMINISTRATION AND IXXJJMEm'ATION 

The administration of Jordan's Respiratory Protection Program is the respon
sibility of the Personnel Health and Safety Committee (PHSC). Administration 
includes: 

o respirator selection 
o personnel training 
o fit testing 
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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. 

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. 

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

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

o 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) 

o 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. 

o Respirator inspection and maintenance records are created and maintained 
for each respirator, SCBA, and escape respirator by the equipment manager. 
(E ·~ibit 2) 
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Inspection and documentation occurs before each unit is removed from stock 
and when it is returned, or monthly. 
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Exhibit 1 

Respirator Fit Test Worksheet 



RESPIRA'IOR FIT TEST WORKSHEET 

Applicant Name 

Organization 

Date of Test 

Employee Number 

Equipnen t 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 fundamental principals of respiratory protection, use, 
inspection, cleaning, maintenance and storage of equipnent 

Yes ( ) No ( ) 

ADDITIONAL INFORMATION 

Last Employee Physical Exam Conducted on _____ _ 
Stress Test Included Yes ( ) No ( 

At Medical Facility ----------------

Corrective Lenses Required for Normal Work Tasks Yes ( ) No 

Facial Characteristics: Clean Shaven ( ) Beard ( ) Other ( ) 
Specify 

Follow-up Physical Due ----------------

I hereby certify the subject employee has been fit tested according to pro
cedures specified in RESPIRATORY PRO'I'OCTION PROCEDURE NO. 3. 

~ 
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Tester Name Date 
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Exhibit 2 

Respirator Use & Maintenance Record 



RESPIRATOR USE AND l\IIAINTENANCE RECORD 

Respirator 

ID Nt.nnber 

Respirator Type 

Manufacturer 

Model Number 

Date 

~ 

80 

Assigned to Whan 
or 

Location of Storage 

Date Place In Service -------------------

Inspection/Maintenance 
and Charging (SCBAs) 

Information Serviced By 



STANDARD RESPIRA'IORY PROI'OCTION PRcx:::EDURE NO. 1 
RESPIRA'IORY I'R.OI'H:TION PRIN::IPLES 

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 RCUTFS OF EXPOSURE 

The volume of air inhaled during "normal" activities is approximately 6 1/min. 
The volume of air inhaled during brisk activity or during periods of stress 
can go up to 75 1/min (a 12-fold increase). 

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 par
ticulates, vapors, and gases to become absorbed. 

The inhaled air passes through the pharynx, the camnon 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. Atmosoher ic Conposi tion 

Gas 

Nitrogen 
Oxygen 
Argon 
Carbon dioxide 
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Volume (%) 

78.9 
20.95 
0.93 
0.04 

Partial Pressure 
(:mm Hg at sea level) 

594 
159 

7 
0.03 



It is not the percentage of o2 in the air, but rather its partial pressure 
(pO?)' that is important in respiration. As one increases in altitude, the 
percentage of o

2 
stays constant, but pa

2 
drops. Additionally, as the percent

age of o
2 

in the air drops, so does its partial pressure. 

The "anatanic 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 fran the previous exhalation, which has ~en 
depleted in oxygen due to the normal respiratory process. The overall effect 
is a lCMer pa

2 
in the respiratory tract as canpared with the ambient air. The 

average respirator adds about 100 ml of dead space to the respiratory system, 
which further lowers the pa2 in the respiratory system, causing a slight 
oxygen deficiency. 

1.3.2 OXygen Levels/Physiological Effect 

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 ~ used. 

Note that as altitude increases, the percentage of o2 stays constant, but the 
pa7_ drops. There is currently no standard that accounts for the drop in pa

2 wiEh altitude; the problem is currently under study by NIOSH. 

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

1. 4 PARI'IClJLA'IE Q)Nl'AMINANTS - AEROSOLS 

Aerosol is a term used to descri~ particulates in air without regard to their 
or1gm. Particulates are collected on the walls of the respiratory tract 
depending upon their size as follCMs: 

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

Particulates less than 0.5 urn may never ~ deposited in the respiratory tract 
and may simply ~ exhaled. 

Particulates affect the human body as follows: 

1. Nuisances - inert substances that cause no lung damage but inhibit proper 
functioning of the lungs. 

2. Inert pulmonary reaction causing substances - substances that produce 
nonspecific pulmonary effects. 
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0 Volume 
~rcentage 

Table 2. Physiological Effects of OXYgen Deficiency 

at Sea Level Physiological Effect 

16-12 Increased breathing volume. 

14-10 

10-6 

Less than 6 
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Accelerated heartbeat. 
Impaired attention and thinking. 
Impaired coordination. 

Very faulty judgment. 
Very poor muscular coordination. 
Muscular e~rtion causes rapid fatigue that may 

cause permanent heart damage. 
Intermittent respiration. 

Nausea. 
Vomiting. 
Inability to perform vigorous movement, or loss 

of all movement. 
Unconsciousness, followed by death. 

Spasmatic breathing. 
Convulsive movements. 
Death in minutes. 



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 GASEaJS Q)N!'AMINANTS 

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 Q)NI'AINMENT Q)NCENI'RATIONS 

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. 
b. 
c. 

mppcf - millions of particulates per cubic foot. 
ppcc3- particles per cubic centimeter. 
mg/m -milligrams per cubic meter. 

2. Gases and Vapors 
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a. 

b. 

c. 

ppm - volumes per million volumes of air (parts >er million) • 

ppb- volumes per billion volumes of air (parts per billion). 

mg/m3-milligrams of gas per cubic meter. 



d. Conversion of units. The following 
at 24°C and 760 mm Hg. 

equation converts rng/m3 to ppm, 

24.45 3 ppn = __ ___.._~'-"----- mg/m , 
molecular weight 

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

1. 7 MEASURES OF RFSPIRA'IORY HAZARDS 

Every contaminant contained in breathing air has a limit, above which it 
becanes a threat to human health. These limits are determined either fran 
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 ('II.V) is recOiniiEnded 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 per icd and that after 5 days 
there will be a 48-hr. recovery period. The 'II.V lists are revised on a 
yearly bas is • 

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 z1 , z,, and z3 • These levels were 
promulgated initially fran the AOGIH~v-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 TI.V 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 he lth (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". 
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OSHA adds these criteria: 

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 flarrunable limit (LFL) is the lowest 
concentration by volume of a gas or vapor in air that will explode when 
there is an ignition source. 

1.8 RESPIRATORY PROTECTION 

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

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

The legal requirements for respiratory protection are summarized below. 

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

2. 29 CFR 1910.134 gives legal requirements for the selection and use of 
respiratory equipment as promulgated by OSHA and based on American 
National 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. 
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STANDARD RESPIRA'IORY PR.OI'ECTION PRcx:::EOORE NO. 2 
SELECTION OF RESPIRATORS 

2 .1 INTROIUCI'ION 

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

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

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

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

Throughout this text, reference is made to PELs. Prudent, accepted practice 
dictates the use of current AOGIH TLVs, which are updated each year, in the 
place of the PEL, which is only periodically updated. 

2. 2 GENERAL DECISION Lcx;IC FLCWrnART 

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: 
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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. 

c. Eye irritation potential of the substance. 



HAZARD 

OXYGEN TOXIC 
DEFICIENCY CONTAMINANT 

l I 
SELF CONTAINED ~OMBINATION GASEOUS 

APPARATUS AIR LINE AND GASEOUS AND PARTICULATE 
(13)(1) AUX. SCBA PARTICULATE 

I 
I I 

IMMEDIATELY NOT DUST MASK AIR UNE ABRASIVE 
DANGEROUS IMMEDIATELY OR FUME RESPIRATOR BLASTING 

DANGEROUS RESPIRATOR RESPIRATOR TO LIFE TO LIFE (21)(k) Cl9)(u) (19)(u) 

l I I 
POSITIVE POSITIVE GAS MASK AIR LINE HOSE MASK CHEMICAL 

PRESSURE PRESSURE (14)(i) RESPIRAfOR 
WITHOUT CARTRIDGE 

SELF CONTAINED AIR LINE BLOWER RESPIRATOR 
APPARATUS AND SCBA ESCAPE ONLY (19)(j) (19)(j) (23)(1) 

(13)(f) 

IMMEDIATElY 
. NOT 

IMMEDIATELY DANGEROUS DANGEROUS TO LIFE 10 LIFE 

l I I 
POSITIVE POSITIVE GAS MASK W/ AIR LINE HOSE MASK CHEMICAL 
PRESSURE PRESSURE SPECIAL FILTER WITHOUT CARTRIDGE 

SELF CONTAINED ~~R LINE AND Cl4)(iJ RESPIRATOR BLOWER RESPIRATOR 
APPARATUS ELF CONTAINED ESCAPE ONLY (19 Uu) Cl9)(u) WITH 

(13)(1) APPARATUS SPECIAL FILTER 

lASlO ON 8UII(AU Of MINIS INfORMATION CIRCULAR 71'112 
(23)( Ill) 

NUMBERS IN MRENTHUIS liEf Ell TO 8UREAU Of' MINES SCHEDULES 
LITTERS IN PAIIINTHUIS liEf Ill TO SU8PAAT 01' NIOSH/N(SA 10 Cfll PAAT II 

FIGURE 1 
SELECTION OF RESPIRATORY EQUIPMENT (LUNDIN, A., 1 979) 
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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 of death resulting from absorbance 
of the substance (as a gas or vapor) through the skin. 

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

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

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

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

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

4. IF SI'EPS 1 'IHRaJGH 3 CANOOT BE CCMPLETED, 'IHE A'!M)SPHERE IS UNKNCWN AND 
MIST BE a.ASSIFIED IDLH. ONLY FDSITIVE PRESSURE SCBA MAY BE SELECI'ED. 

2.3 SPECIFIC DECISION LOGIC CHARTS 

A decision logic chart for respiratory protection against gases or vapors and 
against particulates is shown as Figure 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 ~~ritation or injury. 

Supplied-air suits are not covered in 30 CFR 11. Data are not available upon 
which to make recommendations for supplied-air suits for all types of 
exposures. 
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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 particu
late, the following statement is included as a footnote to the respirator 
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 
llnmediate 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 LD50 of 2 g/kg for 
any species is used. 

2.4.2 Poor Warning Properties (Refer to Table 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 same 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 facepiece of the 
respirator even when the respirator is functioning properly. These substances 
are, therE~ore, considered to have poor warning properties. 

Though 30 CFR 11 does not specifically eliminate air-purifying respirators for 
pesticides with poor warning properties, prudent practice dictates that a 
respirator should not be used to protect against any substance with poor 
warning properties. 
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TABLE 1. a::MPARISON OF OOOR 'IHRESHOLDS AND 'ILVs 
FDR SELECTED OiEMICAL CCMPOUNDS 

Compounds Odor Tbreshold (ppm) 

Group 1 - Odor Threshold and TLV Approximately the Same 

Acrylonitrile 
Arsine 
Cyclohexane 
Cyclohexanol 
Epichlorhydrin 
Ethyl benzene 
Ethylene diamine 
Hydrogen chloride 
~thyl acetate 
Methylamine 
~thyl chloroform 
Nitrogen dioxide 
Propyl alcohol 
Styrene monomer 
Turpentine 

21 
0.21 

300 
100 

10 
200 
11 
10 

200 
10 

500 
5 

200 
200 
200 

Group 2 - Odor Threshold from 2 to 10 Times the TLV 

Acrolein 
Allyl alcohol 
Carbon tetrachloride 
Chloroform 
1,2 Dichloroethylene 
Dichloroethyl ether 
Dimethyl acetamide 
Hydrogen selenide 
Isopropyl glycidyl ether (IGE) 

0.2 
7 

75 
200 
500 

35 
46 
0.3 

300 

'ILV (pgn) 

20 
0.05 

300 
50 

5 
100 

10 
5 

200 
10 

350 
5 

200 
100 
100 

0.1 
2 

10 
25 

200 
5 

10 
0.05 

50 

Group 3 - Odor Threshold Equal to or Greater Than 10 Times TLV 

Bromoform 
Camphor (synthetic) 
Carbon disulfide 
Chloroacetophenone 
cr l.oropicr in 
Crotonaldehyde 
Diglycidyl ether (DGE) 
Dimethyl forrnarnide 
Ethylene oxide 
~rcury vapor 
~thyl branide 
Methyl chloride 
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530 
1.6-200 

(a) 
1 
1 
7 
5 

100 
500 
(a) 
(a) 
(a) 

0.5 
2 

20 
0.05 
0.1 
0.1 
0.5 
0 

50 3 
0. 5 mg/m 

15 
100 



TABLE 1. CCMPARISON OF OOOR 'IHRESHOLDS AND 'ILVs 
FOR SELECTED OlEMICAL CCMPCUNDS (cont.) 

Compounds <Xlor Threshold (pgn) TLV (pgn) 

Group 3 - <Xlor Threshold Equal to or Greater Than 10 Tirres 'ILV (cont.) 

~thyl forrrate 
~thanol 
~thyl cyclohexanol 
Phosgene 
Phosphine 
Radioactive gases and vapors 
Toluene 2,4 diisocyanate (TDI) 

(a) Inforrration not available 

rx::c 
92 

2000 
2000 

500 
1.0 

(a) 
(a) 

2 

100 
200 

50 
0.1 
0.3 

0.2 



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 r ecCllliYErrled : 

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 Table 2. 

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

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

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

2.4.4 ~ 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, 
same 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 IILH 

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

rx::c 
93 



TABLE 2. .EFFEX:::T OF SOLVENT VAPOR ON RESPIRA'IDR CARTRI:r::GE 
EFFICI~ 

Time to Reach 1 Percent 
Breakthrough 

Solvent (10 ppm) (Min) 

Aromatics 

Benzene 
Toluene 
Ethy 1 benzene 
m-Xylene 
Cumene 
Mesitylene 

Alcohols 

Methanol 
Ethanol 
Isopropanol 
Allyl alcohol 
n-Propanol 
Sec-Butanol 
Butanol 
2-Methoxyethanol 
Isoamyl alcohol 
4-Methyl-2-pentanol 
2-Ethoxyethanol 
kcrjl alcohol 
2-Ethyl-1-butanol 

Monochlorides 
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Methyl chloride 
Vinyl chloride 
Ethyl chloride 
Allyl chloride 
1-chloropropane 
1-chlorobutane 
Chlorocyclopentane 
Chlorobenzene 
1-chlorohexane 
o-chlorotoluene 
1-chloroheptane 
3-chloromethyl heptane 

73 
94 
84 
99 
81 
86 

0.2 
28 
54 
66 
70 
96 

115 
116 

97 
75 
77 

102 
76.5 

0.05 
3.8 
5.6 

31 
25 
72 
78 

107 
77 

102 
82 
63 



TABLE 2. EFFOCT OF SOLVENI' VAPOR ON RESPIRA'IDR CARTRIDGE 
EFFICI~ (cont.) 

Time to Reach 1 Percent 
Breakthrough 

Solvent (10 pam) (Min) 

Dichlor ides 

Dichlorornethane 
Trans-1,2-dichloroethylene 
1,1-Dichloroethane 
cis-1,2-Dichloroethylene 
1,2-Dichloroethane 
1,2-Dich1oropropane 
1,4-Dich1orobutane 
a-Dichlorobenzene 

Tr ichlor ides 

Chloroform 
Methyl chloroform 
Trichloroethylene 
1,1,2-Trich1oroethane 
1,2,3-Trichloropropane 

Tetra- and Pentachlorides 

Carbon tetrachloride 
Perchloroethy1ene 
1,1,2,2-Tetrachloroethane 
Pentachloroethane 

Acetates 
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Me thy 1 acetate 
Vinyl acetate 
Ethyl acetate 
Isopropyl acetate 
Isopropenyl acetate 
Propyl acetate 
Allyl acetate 
sec-Butyl acetate 
Butyl acetate 
Isopentyl acetate 
2-Methoxyethyl acetate 
1,3-Dirnethylbuty1 acetate 
Amyl acetate 
2-Ethoxylethyl acetate 
Hexyl acetate 

10 
33 
23 
30 
54 
65 

108 
109 

33 
40 
55 
72 

111 

77 
107 
104 

93 

33 
55 
67 
65 
83 
79 
76 
83 
77 
71 
93 
61 
73 
80 
67 



TABLE 2. EFFEx::T OF SOLVENI' VAPOR ON RESPIRA'IOR CARTRIOOE 
EFFICI~ (cont.) 

Time to Reach 1 Percent 
Breakthrough 

Sol vent (10 pgn) (Min) 

Ketones 

Acetone 
2-Butanone 
2-Pentanone 
3-Pentanone 
4-Methyl-2-pentanone 
Mesityl oxide 
Cyclopentanone 
3-Heptanone 
2-Heptanone 
Cyclohexanone 
5-Methyl-3-heptanone 
3-Methylcyclohexanone 
Diisobutyl ketone 
4-Methylcyclohexanone 

Alkanes 

Pentane 
Hexane 
Methylcyclopentane 
Cyclohexane 
Cyclohexene 
2,2,4-Trirnethylpentane 
Heptane 
Methycyclohexane 
5-Ethylidene-2-norbornene 
Nonane 
Decane 

Arnines 
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Methyl amine 
Ethyl amine 
Isopropyl amine 
Propyl amine 
Diethyl amine 
Butyl amine 
Tr iethyl amine 
Dipropyl amine 
Diisopropyl amine 
Cyclohexyl amine 
Dibutyl amine 

37 
82 

104 
94 
96 

122 
141 

91 
101 
126 

86 
101 

71 
111 

61 
52 
62 
69 
86 
68 
78 
69 
87 
76 
71 

12 
40 
66 
90 
88 

llO 
81 
93 
77 

ll2 
76 



TABLE 2. EFFECT OF SOLVENI' VAPOR ON RFSPIRA'IOR CARTR!r:GE 
EFFICI~ (cont.) 

Time to Reach 1 Percent 
Breakthrough 

Solvent (10 ppm) (Min) 

Miscellaneous Materials 

a 
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Aery loni tr ile 
Pyridine 
1-Nitropropane 
~thyl iodide 
Dibrornorne thane 
1,2-Dibrornoethane 
Acetic anhydride 
Brornobmzene 

49 
119 
143 

12 
82 

141 
124 
142 

The above cartridge pairs were tested at 1000 ppm, 50 percent relative 
humidity, 22oC, and 53.3 1/min. (equivalent to a moderately heavy work 
rate). The time to achieve a 1 percent breakthrough is noted for each 
cartridge pair. Cartridges ~re preconditioned at room temperature and 
50 percent relative humidity for at least 24 hours prior to testing. 



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

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 
equipnent. The IILH 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 
reported in the literature for animal species: 

1. Where acute animal exposure data are available (30 min. to 4-hr. expos
ures) , 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 rnaxirr·~ worker protec
tion is used. 

2.4.6 Lower Flammable Limit 

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

Contaminant concentrations in excess of the LFL are considered to be IDLH. At 
or above the LFL, the use of respirators is limited to those devices that 
provide the maximum protection (i.e., positive pressure self-contained 
breathing apparatus (SCBA) and the combination positive ~essure supplied-air 
respirators with auxiliary positive pressure SCBA). 

2.4.7 Protection Factors 

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

The protection factor of a given respirator for a specific user times the PEL 
(or TI..V) for a given substance is the maximum allowable concentration for that 
substance for which the respirator may be used. For example, say the protec
tion factor for a full-face mask respirator will provide protection up to 
1000 ppn. Note that there is a difference between "quantitative" protection 
factors and "qualitative" protection factors. The correct protection factor 
must be used in determining the maximum allowable concentration. 

2. 4. 8 Escape 

Jordan provides and requires employees to carry an escape respirator where 
exposure may occur to extremely toxic substances. This escape respirator 
provides a s~inute self-contained air supply. (An extremely toxic substance 
is defined as a gas or vapor having an LC50 of less than 10 ppm.) 
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STANDARD RFSPIRA'IORY PROI'ECTION PRCCEIXJRE NO. 3 
RESPIFA'IOR FIT TESTING - QUALITATIVE 

3.1 RESPIRA'IOR CUALITATIVE FI'ITING ME'IHODS 

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 nl.liT\ter 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 advant
ages 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 pcessure 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 • 1n disturb the respirator fit even 
more than does the negative pcessure test. If removing and replacing the valve 
cover is required, this test should be used sparingly. For respirators whose 
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 
before entering any hazardous atmosphere. 
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3.1.3 Test 3 - Isoamyl Acetate Vapor (Banana Oil) Test 

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

The test gives the user the required opportunity to wear the respirator in a 
test atmosphere. Generally, it consists of creating an atmosphere containing 
banana oil around the user of an atmosphere-supplying or air-purifying respira
tor with an organic vapor removing cartridge(s) or canister. If the hazard is 
particulate matter or a non-organic vapor or gas, the organic vapor cart
ridge(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 particu
late filters. It must be emphasized, however, that the correct cartridge, 
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 snell banana oil and thus not be influenced by the cdor while 
performing the fitting test. If it is an air-purifying device, it must be 
equipped with a cartridge(s) or canister specifically designed for protec
tion against organic vapors. 

2. The capsule or saturated cloth is passed close to the respirator sealing 
surfaces. 

3. If the user smells banana oil, he readjusts the facepiece and/or adjusts 
the head straps without unduly tightening them. 

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

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

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

1. Normal breathing. 

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

ooc 
101 



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 
same task, it will include an exercise approximating this bending. 

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

3.1.4 Test 4 - Irritant Smoke Test 

This test is similar to the isoamyl acetate test in concept. It involves 
exposing the respirator wearer to an irritating aerosol produced by stannic 
chloride or titanium tetrachloride smoke tubes normally used to check the 
quality of ventilation systems. (Note: other types of smoke tubes such as 
acetic acid are available, but should not be used for respirator fitting.) 
When the tube ends are broken and air is passed through it, the material inside 
reacts with the moisture in the air to produce a dense, highly irritating 
smoke, consisting of hydrochloric acid absorbed in small solid particles. As a 
qualitative means of determining respirator fit, this test has a distinct 
advantage in that the user usually reacts involuntarily to leakage by coughing 
or sneezing. The likelihood of this giving a false indication of proper fit is 
reduced. On the other hand, the aerosol is very irritating and must be used 
carefully to avoid injury. 

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

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

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

2. The tester tells the use~ to close his/her eyes, even if wearing a full 
facepiece respirator, and to keep them closed until told to open them. 

3. The tester lightly puffs smoke over the respirator, holding the smoke tube 
at least two feet from it. At this time, the test should keep the amount 
of smoke minimal and pause between puffs to note the user's reaction. 
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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 ~epared 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. 
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STANDARD RESPIRA'IDRY PROI'ECTION PROCECURE NO. 4 
INSPErl'ION/MAINI'ENANCE/S'IDRllGE 

4.1 INTRODUCTION 

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

This program includes: 

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

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. 'IWo 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, emer
gency 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 PROCECURES 

Respirator inspection shall include checking of: 

1. Tightness of the connections. 
2. Facepiece • 
3. Valves. 
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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 RESPIRA'IORS 

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

1. Examine the facepiece for: 

a. Excessive dirt. 

b. Cracks, tears, holes or physical distortion of shape from improper 
storage. 

c. Inflexibility of rubber facepiece (stretch and knead to restore 
flexibility). 

d. Cracked or badly scratched lenses in full facepieces. 

e. Incorrectly mounted full facepiece lenses, or broken or missing 
mounting clips. 

f. Cracked or broken air-purifying element holder(s), badly worn threads 
or missing gasket(s). 

2. Examine the head straps or head harness for: 

a. Breaks. 
b. Loss of elasticity. 
c. Broken or malfunctioning buckles and attachments. 
d. Excessively worn serrations on head harness, which might permit 

slippage (full facepieces only). 

3. Examine the exhalation valve for the following after removing its cover: 

a. Foreign material, such as detergent residue, dust particles or human 
hair under valve seat. 

b. Cracks, tears or distortion in the valve material. 

c. Improper insertion of the valve body in the facepiece. 

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

e. Missing or defective valve cover. 

f. Improper installation of the valve in the valve body. 

4. Examine the air-purifying element(s) for: 
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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 cr.EANING OF SELF-Q)NI'AINED BREATHING APPARA'IUS (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 found should be cause to set the unit 
aside until it can be repaired by a certified repair-person.) 

1. Preliminary inspection. Check to ensure that: 

a. High-pressure hose connector is tight on cylinder fitting. 
b. Bypass valve is closed. 
c. Mainline valve is closed. 
d. There is no cover or obstruction on regulator outlet. 
e. Pressure in the tank is at least 1800 psi. 

2. Backpack and harness assembly. 
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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 
screws. 

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



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. 1 

3. Visually inspect cylinder for large dents or gouges in metal. 

b. Head and valve assembly 

1. Visually inspect cylinder valve lock for presence. 

2. Visually inspect cylinder gauge for condition of face, needle, 
and lens. 

3. Open cylinder valve and listen or feel for leakage around 
packing. (If leakage is noted, do not use until repaired.). 
Note function of valve lock. 

4. Regulator and high-pressure hose 

~ 
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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 
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. 

~nthly inspection only. 



4. Open cylinder valve. 

5. Place hand over regulator outlet and open mainline valve. 
Remove hand fran 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 fran 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 
deteriorated 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 rub~r 
gasket seal. 

(3) N t . t t f . 2 ega 1ve pressure es on acep1ece. 

(a) Don backpack and facepiece. 

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

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

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

a. Cylinder is refilled as necessary and unit is cleaned and inspected. 

b. Cylinder valve is closed. 

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

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

e. Bypass valve is closed. 

f. ~.ainline 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 RINSI~ 

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

4.9 DRY!~ 

The respirators may be allowed to dry in roan air on a clean surface. They may 
also be hung from a horizontal wire, like drying clothes, but care must be 
taken not to damage or distort the facepieces. 
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4.10 REASSEMBLY AND INSPECTION 

The clean, dry respirator facepieces should be reassembled and inspected in an 
area separate from the disassembly area to avoid contamination. The inspection 
procedures have been discussed; special emphasis should be given to inspecting 
the respirators for detergent or soap residue left by inadequate rinsing. This 
appears most often under the seat of the exhalation valve, and can cause valve 
leakage or sticking. 

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

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

4.11 MAINJ:'E:NNO 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. rost. 
2. Sunlight. 
3. Heat. 
4. Extreme cold. 
5. Excessive moisture. 
6. Damaging chemicals. 
7. 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. 

Freshly cleaned respirators should be placed in reusable plastic bags until 
reissue. They should be stored in a clean, dry location away from direct 
sunlight. They should be placed in a single layer with the facepiece and 
exhalation valve in an undistorted position to prevent rubt:er or plastic from 
taking a permanent distorted "set". 
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APPENDIX G 
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 
drilling 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 per irneter, 
other parameters permitting (e.g., the LEL at the wellhead is below 20%, and 
the H S level is below 10 ppm). However, the organic level 200 feet downwind 
of the- work zone must not exceed 5 ppm above background. 

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

If the LEL level exceeds 20% all drilling activities shall be stopped immedi
ately and all engines (ignition sources) will be turned off. Drilling person
nel 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% or 

3) H2s 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. 

l. 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 ty the Site Safety Officer. 

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

In the event of a significant gas release (sudden visual and/or audible 
release) 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. 
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Resoonse Action 

The well drillers will immediately ~oceed 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 ~evious Section) exists and will activate the 
ap~o~iate 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. 
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