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1. INTRODUCTION

The E.C. Jordan Co. (Jordan) began a formal program of site risk assessment and
implementation of mitigative health and safety programs in March 198l1. 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.



2.0 HEALTH MONITORING AND SAFETY PROGRAM
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 from medical advisors. All
personnel on-site must be enrolled in the Health Monitoring Program and must
receive training appropriate for their assigned function.
In addition to Jordan employees, subcontractors and consultants working on
hazardous waste sites will be enrolled in an equivalent Health Monitoring
Program and receive health and safety indoctrination prior to commencing work
on the site. Indoctrination, training and periodic followup is conducted as
appropriate. Indoctrination and training includes:

o] site history;

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

o project organization;
o] work plan review;
o] project documentation;

0 review of site safety plan (site safety plans are updated as new
information becomes available)

o review of decontamination procedures;

0 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 prepared 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.



3.0 MEDICAL SURVETLLANCE PROCEDURES

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 Symptoms

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

Special medical monitoring may be identified for certain sites.
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LABORATORY ANALYSIS
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PHYSICAL EXAMINATTON

Medical history

Medical examination

Vision:

o near/distant
o color
Audiometry (optional, assignment dependent)

Radiology:

Spirometry
Electrocardiogram (opticnal, age and history dependent)

Hematology

complete blood count
red blood cell count

hemoglobin
platelets

sedimentation rate

Blood Chemistry

Multi-22
calcium
glucose

uric acid
total protein
bilirubin
SGPT
potassium
Creatine
globulin
triglycerides
gamma GT
serum iron

iron binding capacity
acetyl cholinesterase

plasma

red blood cell
free erythrocyte porphyrin

Urine Analysis

PA/IAT

TABLE 3-1

BASELINE HEALTH MONITORING PROGRAM

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

inorganic phosphate

blood urea nitrogen
cholesterol

albumin

alkaline phosphatase sodium

chloride

Co

CO/globulin ratio
BUN/creating ratio

T3 uptake
Total T4
Immunoprofile III

Ph, specific gravity, appearance, sugar, etc.



4,0 PERSONMAL PROTECTION LEVFEIL, DETERMINATION

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. 1In situations where the types of waste or spill
material on-site are unknown, the hazards 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 haz ards have
been determined through monitoring, sampling, informational assessment, labora-
tory analyses or other reliable methods. Once the hazards have been deter-
mined, protective levels commensurate with the hazards will be used. 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 hazardous material
exposure to the few unprotected areas of the body (e.g., the back of the neck)
is unlikely.

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

Level D. Level D is the basic work uniform, selected when site hazards are
judged to be minimal. Investigators and response perscnnel, 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. These are tagged for identification. The
equipment used for each level of protection is shown in Table 4.1.

doc
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TABLE 4-1
Protective Gear

Level D Level C Level B Level A
Action Levell a9 3 0 0tos 5-500 500-1000
Respirator Escape Full Face SCBA SCBA
Type & Escape
Clothing
0 Boots X X X X
o0 Safety glasses
or equivalent X X X
o Hard hat X X X
o Gloves, inner
and outer X X X X
o Booties X X X
o Coveralls X X X
o Chemical protective
coveralls X X
o Totally encapsulated
suit 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. The action required is review of
contaminants and reassessment Of appropriate protective gear by the Site
Safety Officer.

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

It must be recognized that a photoionzation meter's relative response varies
with each compound. Action levels should be reviewed {when constituents are
known) to determine appropriate modifications.

doc
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It should be recognized that situations exist where different combinations of
respiratory and dermal protective gear are appropriate, e.g., where splash
protection is required but no respiratory hazard exists. The Site Safety
Officer may elect a modification of the above specified combinations.

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:

(o]

doc
13

emergency response procedures for fire, exposure and water
pollution;

response to discharge;
label category and class;
chemical designations;
observable characteristics;
health hazards;

fire hazards;

chemical reactivity;

water pollution;:

shipping information;
hazard assessment code;
hazard classification; and

physical and chemical properties.



5.0 WORKER SAFETY PROCEDURES

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 gquidelines 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. FEmploy the buddy system. Establish and maintain communication. In
addition to radio communications, it is advisable to develop a set of hand
signals as conditions may greatly impair verbal communications.

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

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

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

6. Avoid heat and other work stresses related to wearing the protective gear.
Work breaks should be planned to prevent stress related accidents or
fatigue. Appendix D provides a heat stress casualty prevention plan.

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

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

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

doc
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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 Proc es

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 reasocnable 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 equipment, 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. Assume that the site is contaminated and conduct a site safety reconnais-
sance.

10
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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.

Prepare summary site safety plan and document all data acquired.



6.0 SITE SAFETY FQUIPMENT

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}

0

o}

o

Photoionization meter;

Combustible gas indicator (explosimeter);

Oxygen meter or oxygen deficiency alarm;

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

First aid kits;

Eye wash station;

Radiation survey meter or radiation alert; and

Transportation suitable for emergency response.

Organic vapor analyzer (optional);

Additional equipment may be specified and obtained as field conditions dictate.
An equipment list and field safety gear requirements are specified in the site
safety summary (Appendix A).

12
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7.0 EMERGENCY PLANNING

7.1 FEmergency 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 equipment 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 Contingency 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.
13
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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 ke
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 number
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 Monitoring 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 erials. Properly prescribed
and maintained protective clothing and adherence to established safety

14
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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 some 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 immediately 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: (1) 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:

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 cornditions as containing explosive and persistent
levels of combustible gas or excessive levels of toxic gases,

15
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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 pressure 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 FEvacuation 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. The 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 appropriate 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 immediate off-site
area without delay.
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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 become familiar with the capabilities of each team member as
displayed by this matrix to minimize response times in the event emergency
action is required.
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ON-SITE PERSONNEL TRAINING

TOPIC HRS

.

INTRODUCTION/REFRESHER | 4

FIRST AID 8 '
CPR (OPTIONAL) 8

NUS COURSE o h X
OR EQUIVALENT 3 P
ovA 16 ‘ ‘
PI METER 2 ‘

SCBA REVIEW 4 ’
Ay @@
HEALTH MONITORING - Q j

‘ INDICATES REQUIRED TRAINING COMPLETED CERTIFIED BYW‘Q_Q&L

* INDICATES TRAINING BEING CONDUCTED

ECJORDANCQ ———




8.0 _DECONTAMTNATION

8.1 Personnel Decontamination Procedure

Decontamination procedures are carried out by all personnel leaving hazardous
waste sites. Under no circumstances (except emergency evacuation) will person-—
nel be allowed to leave the site prior to decontamination. 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 fram 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.
0 If the site required utilization of a decontamination trailer, all person-

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

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

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

equipment.

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

8.2 Fqguipment 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 appropriate
for the level of decontamination, determined by the Site Safety Officer. The
decontamination work tasks will be split or rotated among support and work
crews. Decontamination procedures within the trailer (if used) should take
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HOT LINE ———-'

' |
HOT | l
AREA I I
SURVEYOR FLAGGING
QL e {lf““
\J
b o ——
[11] t2) t3) {e) t8)
CHAIR CHAIR TABLE CHAIR TABLE VAN
<TuBS OR PAILS
RINSE
SOLUTION SITE
TRASH CAN NINSE SOLUTION DISPOIAL DAUM ENTRANCE
OR 8AG
DECON 50LUTION SUPPORT AREA,
CLEAN
DECON
S0LUTION DROP
J"""’" STATION
Qouroau ORUM
ﬂ
Hor ‘-"‘E_,'_J CONTAMINATION REDUCTION AREA |
HEAVY EQUIP. ACCESS TO SITE
TASK
(1} Wash boota
(2) Wash glovas—Rinse gloves
(3) SCBA Tank change over lable w/spare 1anks NOT TO SCALE
(4) Remove baots, gloves
{5) Remova SCBA,wash mask in pails or tubs
FIGURE 8-1

TYPICAL PERSONNEL DECONTAMINATION STATION

ECJORDANCO ——



place only after other personnel have cleared the "hot area", moved to the
clean area and the door between 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
isopropyl 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 by soap and water
wash and rinse. Loose material will be removed by brush. The person perform—
ing this activity will usually be at Level D protection.

8.2.2 Sample Containers. Exterior surfaces cf 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 shirment.

8.2.3 Monitoring Fquipment. Monitoring equipment will be protected as much as
possible from contamination by draping, masking or otherwise covering as much
of the instruments as possible with plastic without hindering the operation of
the unit. The HNU meter, for example, can be placed in a clear plastic bag
which allows reading of the scale and operation of the knobs. The HNU sensor
can be partially wrapped, keeping the sensor tip and discharge port clear.

The contaminated equipment will be taken from the drop area and the protective
coverings removed and disposed of in the appropriate containers. Aany dirt or
obvious contamination will be brushed or wiped with a disposable vaper wipe.
The units can then be taken inside in a clean plastic tub, wiped off with damp
disposable wipes and dried. The units will be checked, standardized and
recharged as necessary for the next day's operation. They will then be pre-
pared with new protective coverings.

8.2.4 Respirators. Respirators will be decontaminated daily. Taken from the
drop area, the masks will be disassembled, the cartridges set aside and the
rest placed in a cleansing solution. (Parts will be precoded, e.g., #1 on all
parts of mask #1). After an appropriate time within the solution, the parts
will be removed and rinsed off with tap water. The old cartridges will be
marked so as to indicate length of usage {if means to evaluate the cartridges'
remaining utility are 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
Appendix F).
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9.0 DOCUMENTATION AND RECORDKEEPING

Samples of field activity documentation forms are attached (see Appendix C).
Minimum documentation consists of:
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daily field records kept by the site technical leader or designee;
site surveillance record kept by the Site Safety Officer;
sampling - related records kept by sample collection team;
chain-of—custody records for each sample collected; and

daily exposure record for each person on-site.



10.0 UPDATING OF HEALTH 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.
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11.0

REFERENCE GUIDES FOR HAZARDOUS MATERIALS

Reference guides for material classification determinations are:

1)
2)

3)

4)

5)

6)
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The Merck Index, 9th Edition, Merck, Sharp & Dohme Ltd., 1980.

Handbook of Chemistry & Physics, 64th Edition, CRC Press, 1984.

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

Registry of Toxic Effects of Chemical Substances, 8th edition NIOSH, 1978.

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

Threshold Limit Values for Chemical Substances and Physical Agents in the
Work Environment, 1983-84. Adopted by ACGIH.
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E.C. JORDAN CO.
SUMMARY SITE SAFETY PLAN

A.  GENERAL INFORMATION

SITE: MAYPORT NAVAL STATION

SITE OWNER/CONTACT:__ BARRY IESTER (SDIV), JOSE NEGRON (NAVSTA)

LOCATION: MAYPORT, FLORIDA
PLAN PREPARED BY: THCMAS GREFNHALGH DATE:__ 10/26/86
APPROVED BY: DATE:

(BJECTIVE(S) :_ To maintain health and safety during Verification Phase of

investigations activities.

PROPOSED DATE(S) CF

INVESTIGATION: January 1986 to February 1986
BACKGROUND REVIEW: Camplete: X Preliminary:
OVERALL HAZARD: Serious: 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: The Mayport Naval Station (NASTA) is an active Naval
Station and Naval Air Fjeld. The eleven sites to be investigated are

fuel spill ea; mercury/oily waste spill site: d a transformer storage

yard. Investigations will consist of geophysical survey: soil borings;
monitoring well installation; aquifer testing; elevational survey: sampling of
monitoring wells, soils, surface water and sediment.

A-1
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Principal Disposal Method (type and location): _Trench method in the
landfijlls; spilling, leaking and dumping of wastes at other sites.
Unusual Features (dike integrity, power lines, terrain, etc.): Fuel

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

utilitjes to be avoided during drilling.

Status: (active, inactive, unknown): _Fuel farm, neutralization basin
and transformer storage vard are active, all other sites are inactive,

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

agency action): _ None known

c. HAZARD EVALUATION

Chemicals which personnel may be exposed to are solvents and wastes
contajning volatile organic compounds, fuel hydrocarbons, and inorganic
chemicals such as chromium, mercury and lead contained in sludges and other
wastes. A chemical Hazard Information 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 all operations.

doc
2.1



D. SITE SAFETY PROCEDURES
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

points.

PERSONNEL PROTECTION
TASK MINTMIM LEVEL OF PROTECTION

All Sites Active Level D

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

otoionization meter readings exceed 5.0 in ient air and if

identification of the compounds present can be made.

SITE MONITORING INSTRUMENTATION: A photoionization meter will be on hand at

all times to monitor total volatile organics in ient air surroundin

exploration activities.




DECONTAMINATION PROCEDURES:

Personnel:_ Will be conducted as outlined in Section 8.1

Equipment:_Will be conducted as outlined in Section 8.2 between each

borin n_entry to NAVSTA and n _completion of the drillin r

prior to the subcontractor leaving the NAVSTA.

MCBILIZATION AND SITE ENTRY:_ A contamination reduction area will be
established on-site. Field work preparation, stagind, and decontamination

will take place in this area (see Figure 8.1)
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TEAM ORGANIZATION:

Team Member Responsibility

T. Allen Site Safety Officer

E. Thomas Team Leader

T. Greenhalgh Sampler

C. Goodwin Sampler

R. Allen Geophysics

J. Dumeyer Drilling Inspector

K. Peterson Drilling Inspector

WORK LIMITATIONS (Time of day, etc.): Dur ing daylight hours only and as
restricted by Mayport NAVSTA operations and security.

PERSONNEL PROTECTIVE GEAR, DECONTAMINATION AND OTHER MATERTAL 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.




E. EMERGENCY TNFORMATTION
LOCALL RESQURCES

Ambulance 246-5444

Hospital Emergency Room __ 246-5648/5640

Poison Control Center 1-800-682-9211

Police 246-5592

Fire Department 246-5333

Airport (NAF) 241-6150

Explosives Unit

EPA Contact

SITE RESOURCES

Water Supply J. Riley, 246-5215

Telephone J. Riley, 246-5215
Utilities J. Riley, 246-5215
Secur ity 241-6301

Other

EMERGENCY CONTACTS

1. Dr. Frank LawrenCe . « « « o o o o o o o @ e e o o o o «(207) 871-2617
2. Bruce Campbell, RPh. . . . . . . e e e e e 4 e e e e e . (207) 871-2449
3. Maine Poison Control Center. « « « « o o o « « « « « o« «(207) 871-2950
4. ElCO Jordan (mine) ® ® e s © e 8 e e & © e & ¢ ° 2 e @ (207) 775_5401
5. E.C. Jordan (F1orida)e. « « o « o o« s o s « s s o o o« o« «(904) 656-1293
6. E.C. Jordan (Detroit). « « o« « ¢ o o « & e o« o o o & o« «(313) 569-3955
70 Eh'lVirOlOgiC Data e ¢ o 8 6 e e e & e & e o & e s e o s = (207) 773—3020
8. USEPA Emergency Response . . . . . . . e« o « & & o « +(BO0) 424-8802
9‘

10.

A-6
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F, FMERGENCY RQUTES
(Give road or other directions; attach map)

HOSPITAL: Ba edical facili is 1 at Building No. 1363 on Mass

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

Bon Homme Richard Road (see Map).

SITE EVACUATION: _On event that site needs to evacuated, Jordan

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

evacuate through the nearest gate.
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PERSONNEL SAFETY EQUIPMENT CHECK LIST

TABLE A-1

Quantity Protective and Model or
Required Safety Equipment Material
0 e« o s « o . JSCBA MSA 401
0 e o o o « » o JSpare Cylinders
Ipp . . . . . . . .Escape Mask ELSA
I’ . .. .« . . . Full Face
2P .+« « « « « o JCartridge
Ipp . . .« . . . . Hardhat w/ Face Shield
IPP ¢ s« « . .+ J*oafety Glasses
lppd . . . . . « . JBar Protection
lppd . . . . . . . .*Gloves, inner surgical
5ed . . . . . . . .*Gloves, outer: nitrile
0 « « » « o« » « Chem Resist Coveralls
2PP . « +« s » « » JDisposable Coveralls Coated Tyvek
0 e o « o » o o« JSplash Aprons Vinyl
IpP . « « « « « « *Boots: Safety Boots
0 « + o+ o « « o« JFully Encapsulated Suits
IPP + ¢ » o« « « - *Dosimeters TLD
0 s+ e + s s » « JFirst Aid Equipment
1 e + ¢ o o o « J¥Utility First Aid Kit
0 e o« « s o o « o« Industrial First Aid Kit
0 e 4 e e e e e . Stretcher
0 e o o o o « « Oxygen
1 e« « « « » « « *Eye Wash Station Portable
0 e « o« o o o « JEmergency Shower
0 e « o« o « « o *Pire Extinguisher CO2
0 e « o « « « « JSafety Harness
0 e « « « « « « Fmergency Tools
0 s o o« o o o o oOther -
6 e s s « s o« o JDuct Tape (rolls)
IpP . .« « « « - . .Snake Bite Kits
* - Mandatory

PP - per person
prpd - per person

per

day



TABLE A-2

DECONTAMINATION EQUIPMENT/MATERIALS

Quantity Type Remarks
4 . « « « « «» wash tubs
High pressure water sprayer
2 . .+ « o o« » o cold
0 L] L] * L ] - . L] . hot
2 . + o« + o« o Steam sprayer
4 . « « « o« « «SCrub brushes
Containers
2 . .« « s o » « o contaminated liquids
60 e ¢« « « « « « « « contaninated disposables trash bags
4 bx . « « « « « Jdetergent
10gal . & ¢ ¢ o o o methanol/acetone/ (isopropanol)
90 gal . e« « = « + Jdeionized water
6 rolls. « « o« « » Jdisposable wipes
0 . « « « « « Jplastic wrap
100 . « o « « » oZiploc bags
A-9
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CHEMICAL HAZARD DATA SHEETS



BENZENE

BNZ

Commoan Synonyms Watery iiquid Coloriess Gasoiine-ike odor 8. FIRE HAZARDS 10. HAZARO ASSESSMENT CODE
Benzole 8.1 Flash Point: 12°F C.C, (See Hazerd Assessment Handbook)
L . , 6.2 Flammsbie Limits in Ale: 1.3%-7.9% A-T-U-V-W
Floats mp;:'l:f;u;fnm iritating vapor is produced. Freezing 83 Fire Extinguishing Agents: Dry chemical,
foam, or carbon doxide
8.4 Fire Extinguishing Agents Not to be
m’f goggies T s comaned brestag coparm Usad: Wator may be instlactive 11 WAZARD CLASSIFICATIONS
mhon sources and cail fire depariment. 4S5 Special Hazerds of Combustion
Stop ,.c'?..,,, ' oossie Products: Not pertinent 1.1 Code of Federal Regulations:
Stay e and use waler spray 10 “knock down” vapor 68 Behavior in Fire: Vapor is heavier than ar Flammabie liqud
A A e e v and may travel consderabie di 112 NAS Hazard Rating for Bufkc Water
tity local health and poltution conlrd agencies. y tre dislance to a
sowrce of ignition and fash back Transportation:
R LAMMABLE. 6.7 Ignition Temperaturs: 1097°F . Category "":"
Flashback along vapor trad may occur. 6.8 Electrical Hazsd: Ciass i, Group D WO ..
Vapor may ‘W‘ if ignited in an enciosed area. 69 Buming Rate: 6.0 mm/min, Heaith
el i okl Rog 810 Adisbetic Flame Tempersture: m lml;::d. L :
Fire Water may be neffective Oala not gvailable it or Soud fmiamd ...
axposed contamers with water. .11 Stoichiometric Alr to Fuel Rstio: Poisons ... 3
Dala not availabia Waler Polution
0.12 Fiame Tempersturs: Data not available Human Toxicity ............... 3
Aqulllc Toxicity .............. 1
EMHect ... O |
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY Reaclivity
,‘:"":m 1 ayo. roee w avout 7.1 Resctivity With Water: No reaction 3:‘;"‘3“’""“" o2
H inhaled, will cause Q. or loss of 12 with No
h:on 1o fresh ar. reaction . m:ﬂl Reaction .. 4]
1 bromtng mm.w ospranon 73 Stabilty During Tranaport: Siabie " Hasard Clanmteaton - tcaton
7.4 Neutrsiizing Agents for Acids and
uauip Caustics: Not inent Heaith Hazard Blue). ... ... .... 2
imuum‘mnkhmdavol. N Flammability (Red} .............. 3
if swallowed. 7.8 Polymerization: Nol perbnent )
EXPOSUre { femove contamwaled ciothung and shoes. 7.6 inhibitor of Potymerizstion: Reactivty (vehiow) .............. 0
Flush affecied areas with pianty of wales. Not t
IF IN EYES. hold eyetids open and fhush with plenty of watar. pertinant
IF SWALLOWED and victim m CONSCIOUS, have wictim dnnk water 7.7 Molsr Ratio (Reactant to
or mak. Producty Data not availabie
7.0 Reactivity Group: 32
12 PHYSICAL AND CHEMICAL PROPERTIES
12,1 Physicel State st 15°C and | atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liqud
Water May ba dangerous f i enters water intakes. 122 Moleculer Welght: 78.11
locat health and widiite officials. 12.3 Bolling Point at 1 atm:
PO"U"O“ Notty operaiors of nearby water mtakes. |'7':‘F ~ 80.1°C - 350.3°K
12.4  Freezing Point:
420°F = 55'C = 278.7°K
1. RESPONSE TO DISCHARGE 1 LABEL 8. WATER POLLUTION 125 Critical Temperature:
(See 21 Calegory: Flammabie tquid 8.1 Aquatic Toxicity: $52.0°F = 288.9°C -- 582.1°K
issue waming-high flammability 22 Clase: 3 5 ppm/ 8 hr/minnow/ lethal/ distilied 126 Critical Presaure:
Restrict accass water 710 psia = 48.3 atm = 4.89 MN/m?
20 ppm/24 hr/suatish/TL./tap waler 12.7  Specific Gravity:
6.2 Waterfowl Toxicity: Dala not avalable 0.879 at 20°C {fiquid)
8.3 Blological Oxygen Demand (BOOY: 12.8  Udquid Surface Tension:
1.2 Ib/tb, 10 days 28.9 dynes/cm - 0.0289 N/m at 20°C
8.4 Food Chain Concentration Potentiak: 120 Uaquid Water Interfeciat Tension:
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None 35.0 dynes/cm — 0035 N/m at 20°C
3.1 CO Compatibility Class: Aromatic 4.1 Physical State (s8 shipped): Liquid 12.10 Vapar (Gas) Spacific Gravity: 2.7
Hydrocarbon 4.2 Color: Colorieas 12.11 Ratio of Specific Heats of Vapor (Qasy
3.2 Formuia: CeHe 43 Odor 2 father 1.081
3.3 IMO/UN Designation: 12/1114 odor; charscteristic odor 1212 Latent Heat of Vaporization:
3.4 DOTIO No: 1114 169 Bru/lb = 94.1 cal/g -
3.5 CAS Registry No.: 71432 394 X 10 J/kg
12.13 Heat of Combustion: -- 17,460 Btu/Ib
= —9698 cal/g = —A06.0 X 10% J/kg
5. HEALTH HAZARDS 3. SHIPPING INFORMATION 1214 Heat of Decompositiar: Nat pertinent
12.15 Haeat of Solution: Not pertinent
5.1 vapor canister, supphed ar or & hose mask; 9.1 Grades of Punty: 12.16 MHeat of Polymarization: Not pertinen
hydrocarbon- msohblo rubber or plastic gioves; chemical goggies or face spiash shieid: Industna. pue 12.25 Hoeat of Fusion: 30.45 cal/g
ibie apron such as Thiophene-tree ... 1226 Lhniting Vaiue: Data no1 available
5.2 F 9 Dizziness, patior. followed by flushing, weskness. Nitration 12.27 Aeid Vepor Pressure: 3.22 psia
chest ion. Coma and possible death. Industrial 90%
53 Treatmant of Exposurs: SKIN: flush wilh waler foliowed by soap and water: remove Aeagent .
contaminated ciothing and wash skin. EYES: flush with plenty of waler unti irritation subsides. 9.2 Storage Tempersture: Open
INHALATION: remove from expo: Calt a i IF g in WToguis or 9.3 Inert Atmosphere: No requirement
stopped. start resuscitation, adminester oxygen. 9.4 Venting: Pressura-vacuum
5.4  Threshoid Limit Vaiue: 10 ppm
55 Short Term inhalation Limits: 75 ppm for 30 min.
568 Toxicity by ingestion: Grade 3; LDso = 50 lo 500 mg/kg
5.7 Lats Toxicity: Leukemia
89 Vapor (Gas) lrritant Characteristics: If present in high concentrations. vapors may cause iritation
of eyes or respiratory sysiem. The effect is lemporary.
5.9 Liquid or Solid irritant Characteristics: Minimum hazard. I spilted on clothing and allowed to
remain, may cause smarting and reddening of the skin. NOTES
5.10 Odor Threshoid: 4 68 ppm
§.11 IDLH Value: 2,000 ppm
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CADMIUM SULFATE

CMS

Common Synonyma

White

6. FIRE HAZARDS

10. HAZARD ASSESSMENT CODE
{Sea Hazard Assessment Handbook}

SS

11, HAZARD CLASSIFICATIONS
Cods of Federsl Regulations:

11.2 NAS Hazard Rating for Bulk Water

11.3  NFPA Hazsrd Classification:

Not listed
Transporiation: Not listed

Not listed

8.1 Flash Point: Not Hammable
" 62 Flammabie Limits in Alr: Not flammabie
Sink siowty with :
S and moxes wler. 6.3 Fire Extinguinhing Agents: Not pertinent
6.4  Fire Extinguishing Agents Not to be
Used: Not pertinent
AVOIO CONTACT WITH SOLID AND DUST. KEEP PEOPLE AWAY, 8.8 Special Hazarde of Combustion
Waear 8 dust respirator. Products: Toxic cadmiu ide lume
Stop discharge if possiole. oxc ™ oxide
isolate arxi remove discharged matenai. may form n fires. "
Notify jocal heaith and poliution control agencies. 6.8 Behavior in Fire: Dala not availabie
8.7 ignition Temperaturs: Not pertinent
6.0  Electrical Hazard: Not pertinent
48 Suming Rate: Not pertinent
Pasonous GASES MAY BE PRODUCED IN FIRE. 6.10 Adiabstic Flame Temperature:
Wear goggles and "] Data not svailable
4.1t Sioichiometric Alr to Fuel Ratio:
Fire Data not avaiable
4.12 Fiame Tempersture: Data not available
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
DUSY
POISONOUS IF INHALED. 7.1 Reactivity With Water: No reaction
i inhaied wil cause or difficut 72 with Dats
:l in eyes, hoid eyelids open and flusn with ohnlv of water. not available
t breathing has stopped, grve artificial respiration.
It bramh:x in difficuit, wvg':slvwﬂ 7.3 Stability During Tranaport: Stabie
7.4 Neuirsilzing Agents for Acids and
POISONOUS IF SWALLOWED. Caustica: Not pertinant
lritating to skin and eyes. 7.5 Polymerization: Nol pertinent
EXPOSUI’Q It swallowad will cause nausea snd 7.8 Inhibitor of Polymerization:
Remove conlamnaled clothing and shoes. Not
Flush atfecied areas with plenty of water pertinant
:; g& EVE.Z., hg:g eyelids open and 'é'é’" m!_:h plenty of water. 7.7 Molar Aatio (Reactant to
WALLOWED and victim 19 CONSCIOUS, have victim dnink water Product] il
or milk ang have victim induce vomiti % Data not available
IF SWALLOWED and victim 1 UNCONSCIOUS OR HAVING CONVULSIONS, 7.4 Reactivity Group: Data not available
do nothing excepl keep victim warm
12.
12,9
Dangerous 10 aquatic Hite in high concentranons.
Water May be dangerous i H enters water intakes. 122
Noufy iocat heaith and wildiile officials. 123
PO"U"O“ Notity operators of nearby waler intakes
124
1. RESPONSE TO DISCHARGE 2 LABEL L WATER POLLUTION .
(See 2.1 Category: None 6.1 Aquatic Texicity: 1000 24
Issue warning-waler contaminsnt 2.2 Class: Not pertinent ppm/* /fish/LCao/fresh water
Disperse and flush “Time pariod not specified 128
0.2 Watertowt Toxicity: Nol pertinent 129
03 Sioiogical Oxygen Demend (800
None 12.10
0.4 Food Chain Concentration Potental:
Shelifish concentrate cadmium 2.1
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 900- 1800 times
3.1 CG Compatibility Class: Not tisted 4.1 Physicel State (a8 ehipped): Sold 1212
32 Formula: CdSOs 4.2 Color: White
3.3 IMO/UN Designation: Noi listed 43 Odor: None 12.13
3.4 0OT 1D Ne.: 2570 12.14
3.5 CAS Registry No.: 10124-36-4 12.18
12.18
1225
S HEALTH HAZARDS 9. SHIPPING INFORMATION 1‘:::
51 Personsl P Bu. Mines ; rubber gioves: salety goggies 9.1 Qrades of Purity: Technical: 8/3 Hydrate
5.2 F 9 may cause dryness of throal. coughing. constriction in grade; Reagent
chesl, and may cause vomiting, paing, or dharrhea. 9.2 Storsge Tumperature: Ambient
Contact wih eyes causes iritation. 2.3  Inert Atmosphere: No requirsment
53  Treatment of Exposure: INHALATION: ramove victim from exposure and consull @ physician. 2.4 Venting: Open

INGESTION: induce vomiting, then allay iitation with milk or egg whiles given at frequent
ntervals; perform gastiric lavage: seek medical atiention. EYES: flush with water for af least 10
mn.; consuit 8 physician. SKIN: wash with soap and water.

Threshoid Limit Value: 0.05 mg/m? (as cadmium)

Short Term Inhalstion Limits: Dats nol available

Toxicity by ingestion: Grade J: oral mouse LDso = 88 mg/kg

Late Tonicity: Delayed liver, kidney. and lung damage has followed respratory axposures 10
cadmum salls in industry.

Vapor (Gas) hritant ( Data not
Data not

IDLH Vaiue: 40 mg/m? as Cd

PHYSICAL AND CHEMICAL PROPERTIES

Physical Stete at 15°C snd 1 st
Solid
Moleculer Weight: 200.46
Boiling Point at 1 atm: Not pertinant
{decomposes)
Freering Point: Not pertinent
Critical Temperature: Not pertinent
Critical Pressure: Noi pertinent
Specific Gravity:
4.7 at 20°C (solid)
Uquid Surface Tension: Not pertinent
Uquid Water Interfacisl Tensiom
Nal partinent
Vapor (Gas) Specific Gravity:
Not portinaent
RAatio of Specific Hests of Vapor (Gas):
Not pertinent
Latent Heat of Vaporizstion:
Not pertinent
Hest of Combustion: Not pertinent
Hest of Decomposition: Not pertinent
Henat ot Salution: —92 Blu/ib
= —51.3 calflg = —2.15 X 10* J/kg
Heat of Polymerization: Mol partinent
Hest of Fusion: 22.9 cal/g
Limiting Value: Daia not available
Reid Vapor Pressure: Data not available

NOTES
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CHROMIC SULFATE

CHS

Chromium i) sutfate
Dichromium trieuitate
Wmm(r)ﬂ

Common Synoryms
cnramnmm

Dichromium suitate

Peach, Violet, Dark Odoriess
green

Sinks and mixes with water.

Avmieonuc(-ﬂhlohdwm Keap peopie away.

L]

Swp j::f:fgo i possible.

materia).
Notifty local heaith and poliution control agencies.

and rubber gioves.

& FIRE HAZARDS

6.1  Flash Point: Deta not available
62 Flammabie Limits in Air:
Oata not available

€6 Behavior in Fire: Data not available

10. HAZARD ASSESSMENT CODE
(See Hazard Assessment Handbook)
1l {(anhydrous sait) SS (hydrated forms)

1. HAZARD CLASSIFICATIONS
11.1  Code of Federsl Reguiations:

OAM-E

11.2 NAS Mazard Rating for Bulkk Water

Transportation: Not listed

113 NFPA Huzard Classification:

Not Fated

6.7 ignition Temperature: Dats not available
Fre data not evaleble. €3 Bactrical Hazard: Data not avaiable
€9 BSurning Rate: Data not available
610 Adiabetic Flame Tempersture:
Flr' Data not aveiable
411 Stoichiometric Alr to Fusl Ratia:
Oata not aveilable
4.12 Flame Tempersture: Data not avaiable
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
i AP 7.1 Reactivity With Water: No reaction
Move 1o fresh e 72 y with Data
if treathing has stopped. give srtificial respiretion. not svailable
20UD 7.3 Stsbility During Tranaport Siable
m"b akin and eyes. 7.4 Neutrsilzing Agents for Acide and
swakowsd. Caustics: Add water siowty, stif in
Remove comaminated and shoes. )
Flun eflecied wress mlyoinm sight axcess of soda ash. Let stand 24
Exposure IF IN EYES open and water. hours. Neutrakze with 6m HCI. Flush
F SWALLOWED and victim is OONSC!OUS vm drink waler or itk with arge excess of water.
1.5 Polymerization Will not occur.
T8 Inhbitor of Polymertzstion:
Not pertinant
1.7 Molar Ratio (Reactant to
Producty Data not available
7.8 Reactivity Group: Dala not avaiabie 12
121
HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS.
Water May be dangerous ff it erters water intakes. 122
Notity locai heaith and wildide otficiais. 123
PO"U"O" Notify operaiors of nearby water intskes.
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 124
(See 21 Catsgory: None 0.1 Aquatic Tormicity:
22 Class: Not Retad Lethal concentration to stickeibacks 1.2 128

Issue warning-water contaminant
Chemicel and physical treatment.
Disperse and flush.

11

3
14

3. CHEMICAL DESIGNATIONS

CG Compatiblity Cless: Not isted
Formula: Cre(504)e

" Cra(SOas  10H2O (technical)
IMO/UN Designation: Not listed
DOT ID Ne.: 9100
CAS Registry No.: 10101-53-8

4, OBSERVABLE CHARACTERISTICS

mg/l.
Fish critical concentration 1 mg/Il.
62 Waterfowt Toxicity: Data not avaiable
0.3 Blologicai Oxygen Demand (BODX:
Cr'* lowers 5-day 80D 50% st
concentrations trom 62.5 to 117 mg/1
4.4 Food Chein Concentration Potential:
Data not avaisble

128
127

129
129

12.10

12.1¢

12.12

54
53
se
87
s
5
510
51t

S HEALTH HAZARDS

Rubber gioves. safety glasses, laboratory coat. dust mask.
INHALATION: Corrosive action on mucous memtranes. SKIN:

mmeuuwrmmwmmmumwmwm

Y of Cak a

parts well with wates.
Threshoid Limit Vaiue: 0.5 mg/m® as Cr.
Short Term inhalation Limits: 1.5 mg/m?,

EYES: Wash with plenty of water. SKIN: wmw

Touicity by ingestion: Grade 2: LDsc = 0.5 to 5 myg/kg.

Late Toxicity: A potential carcinogen for man.
Deta not

Vapor (Gas) kritant

Oata not

Liquid or Solid krritant Ch
Odor Threshokt: Not pertinent
IDLM Vadue: 250 mg/m?®

9. SHIPPING INFORMATION

8.1 Grades of Purity: Oala not available

9.2 Storage Temperature: Siore in cool, dry
piace,

9.3 Inert Atmoaphere: Data nol available

9.4 VYenting: Data not availsble

2.1
1214
12.1%
12.18
1228
12.2¢
1227

PHYSICAL AND CHEMICAL PROPERTIES

Physical State at 15°C and 1 eim:
Solid
Molecular Weight: 392.20
Botling Point at t atrm: Loses water
of hydration
Cra(SOups
Cre(SO4)s -
Freezing Point
212°F = 100°C = I73.1°K
Critical Temperature: Data not available
Critical Pressurs: Dals not availsbie
Specific Gravity:
3.012 at room temperature for
anhydrous saft.
Hydrated: 1.867 at 17°C tor 15 HaO
Hydrated: 1.7 at 22°C for 18 H:O
Uquid Surtace Tensiore Data not available
Liquid Water interfecial Tension:
Data not available
Vanor (Qas} Specific Gravity:
Data not avaiiable
Ratio of Specific Heats of Yapor (Gask
Oata not available
Latent Heat of Vaporization:
Data not available
Heat of Combustion: Data not available
Hest of Data not tab
Heat of Solution: Dala nol availsble
Heat of Y Data not
Heat of Fusion: Data not svailable
Umiting Veiue: Dala not available
Reid Vapor Pressure: Data not availabie

18 loses 12
15 loses 10

NOTES
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ETHYLBENZENE

ETB

ﬁmw Uguid

Sweet, gasoline-ike
odor

Flosts on water. Flammable, iritating vapor is produced.

and vapOr. Raop DeODS eway

.
9 and rubber overciothing

gloves).
Shut off ignition sources and call fire department.
Slop discharge if Pos:
St and use waler spray (0 “knock down'' vapor.
Isoiste and remove discharged matenial
Notity iocat hesith and poilution control agencies.

FLAMMABLE.

w%mmmmm_ JEE—
mcludvnq gloves)
Fl dry chermical, !oam or carbon dioxide.
re Bared may e vt o
Coof exposad containers -vm ntar

& FIRE HAZARDS

4.1 Flash Point: B0'F O.C.. 59'F C.C.

62 Flammabie Limits in Al 1.0%-8.7%

4.3  Fire Extinguishing Agents: Foam (most
sffective), water fog, carbon dioxide or
dry chemical.

64 Fire Extinguishing Agents Not to be
Used: Not pertinent

6.8 Speciel Hazarde of Combustion

10. HAZARD ASSESSMENT CODE
{See Hazard Assesament Handbook)
A-T-U

11, HAZARD CLASSIFICATIONS

11.1  Code of Federal Reguiations:
Hquid

Products: Irritating vapors e
when heated.

48 Behavior in Fire: Vapor is heavier than eir
end may travel considerabie distance to
the source of ignition and flash back.

6.7 ignition Temperature: 360°F

68  Electrical Haxard: Not pertinent

4.9 Buming Rate: 5.6 mm/mmn.

4.1 Adiabetic Flame Tempersture:

Data Not Available

(Continued)

TXCL TON MEDICAL A,

VAPOR
irritating to noee and
W %ﬂ azzum- of cificult breathing.
1 breathing has stoppad, give artificial respiration.
It breathing is difficuit, give oxygen.

bum skin end
wl .
MB“M clothung and shoes.

7. CHEMICAL REACTIVITY
7.4 Reactivity With Water: No reaction
with

resction
7.3 Stabiiity During Transport: Stable

Productk Deta Not Available
7.8 Reactivity Group: 32

112 NAS Hazard Rating for Bulk Water

Aesthetic Eftect. ..
Resctivity
Water .....

Seif Reaction.
11.3  NFPA Hazard Classification:
Category Classification

11

3
34

Elpo‘ur. Flush effacted areas wiih planty of waier
IF IN EYES, hold eysiids opan and flush with pienty of water.
F SWAl LOWED and victim 8 CONSCIOUS, have victim drink water
0o NOT INDUCE VOMITING.
HARWUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water myumnnmmm
Poliution Notfy local heaith and wildife officials.
Nouly operators of nearby waler inlakes.
1. RESPONSE TO DISCHARGE L LABEL
(See 11 Category: Flammable Aquid
Mechanical comainvnent 22 Cloes: 3
Should be removed
Chemical and physical treatment
3. CHEMICAL DESIGNATIONS 4. ODSERVABLE CHARACTERISTICS

4.1 Physical State (ss shipped): Liquid
hydrocarbon 42 Color: Coloriess

Formuie: CsHaCHaCHe 4.3 Odor: Aromatic

1MO/UN Deeignation: 3.3/1175

QOT 1D Neo: 1178

CAS Registry No.: 100-41-4

€0 Competibiiity Cless: Aromatic

§. WATER POLLUTION

0.1 Aquatic Toxicity:
29 ppm/B6 he/bluegil/ TL,./ tresh water
82 Waterfowt Toxicity: Dala not available
0.3 Biological Oxygen Demand (BODY):
2.8% (theor.), 5 days
8.4 Food Chain Concentration Potentiat
None

[ €]

e
&7

10
&1t

S HEALTH HAZARDS

Seit % ssaisty goggles.

may cause iTiation of nose, dzziness, deprasaion.
mmmmammwu.ym iritates skin and may cause biisters.

Trestment of Exposurs: INHALATION: if il effects occur, remove victim (o fresh ar, keep him
warm and quiel. and get madical heip promptly; if breathing stops, give artificial respiration.
INGESTION: induce vomiting only upon physician's approvai. material in ung may cause
chemical pneumonitie. SKIN ANO EYES: prompty fush with pienty of water (15 min. for eyes)
and get medical attention; rermove and wash contaminated cClothing before reuss.

Threshold Limtt Velue: 100 ppm

Short Term inhalstion Limits: 200 ppm for 30 min.

Toxicity by ingestion: Grade 2; LDss = 0.5 10 5 g/kg (rat)

Late Toxicity: Data not avaisble

Vapor (Gee) irritant Charscieristics: Vapors caues modersis irtation such that personnel will
find high The effect is Y

Uquid or Solid sritant Causes g of the skin and first-degree burns on
ShOft expOSUre; May CALSS SeCONdary bume on long exposure.

Odor Threshoid: 140 ppm

1DLH Value: 2,000 ppm

9. SHIPPING INFORMATION

9.1 Grades of Purity: Research grade:
90.96%; pure grade: 99.5%; technical
rade: 99.0%

9.2 Storsge Temperature: Ambien

9.3 Inert Atmosphere: No requsement

9.4 Venting: Open (fame arester) or
pressurs-vacuum

12.  PHYSICAL AND CHEMICAL PROPERTIES
12.1  Physical State st 15°C snd 1 atm:

Liquid
122 Molecuiar Weight: 106.17
123 Boiing Point at 1 stm:
277.2°F = 136.2°C = 408.4°K
124 Freezing Point:
~138°F = —95°C = 178°K
128 Criticel Tompersture:
B851.0°F = 143.9°C ~ 817.1°K
128 Critical Pressurs:
523 pma = 35.0 atm = 3.61 MN/m*
127  Specific Gravity:
0.887 at 20°C (liquid}
128 Uquid Surface Tension:
29.2 dynas/cm = 0.0202 N/m at 20°C
129  Uaquid Water interfacisl Tensiom
35.48 dynes/cm = 0.03548 N/m &t
20°C
1210 Vepor (Gaa) Specific Gravity:
Not pertinent
12.11 Ratio of Specific Heats of Vepor (Gas)
107t
1212 Latent Hesat of Vaporization:
144 Btu/l = 80.1 cal/g =
2.35 X 10% J/kg
12.19 Heat of Combustion: —17.780 B/l
= —@877 cal/g = —413.5 X 10* J/kg
12.14 Hes! of Decomponition: Not pertinent
1218 Heat of Solution: Not pertinent
12.16 Hest of Polymerization: Not pertinent
12.25 Heat of Fusion: Dats Not Available
1229 Umiting Velue: Data Not Available
12.27 Reid Vepor Preseurs: 0.4 psia

6. FIRE HAZARDS (Continued)
6.11 Stoichiometric Air to Fuel Ratio: Data Not Available

Data Not

612 Flame T
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GASOLINES:

STRAIGHT RUN

GSR

Common Synonyrme Watery o Coloriesa Gasoune odor 6. FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
6.1 Fiash Point: (a) <0'F C.C. (b) 0-79°F C.C. {See Hazerd Assessment Handbook)
) 6.2 Flammabie Limits In Al (8) 1.3%-7.1% A-T-U-V-W
Floats on water. Flammable, kritating vapor is produced. &3 Fire Ex ing Agents: Dry .
foam, carbon dioxide
6.4 Fire Extinguishing Agents Not 1o be
Used: Watar may be inefiective 11 HAZARD CLASSIFICATIONS
6.5  Special Hazards of Combustion
Products: None 1t.t Code of Federsi Reguiations:
6.8 Behavior in Fire: Vapor is haavier than sir Flammable liquid
and may travel & considerabla distance to 11.2 NAS Hazard Rating for Buk Water
2 sowce of ignition and flash back. Traneportation:
6.7 Ignition Tempersaturs: Dats not available Category RAsting
FLAMMABLE. 3
mmwwmw 6.8  Electrical Hazarc: Class |. group O
Vapor may if ignited in an enciosed area. 6.9 Burning Rate: 4 mm/min.
6.10 Adisbatic Flame Temperaturs: 1
Fire Dala not aveilable 1
6.11 Stoichiometric Alr to Fuel Ratio: Poisons... 2
Daia not avsisble Waler Polution
6.12 Flame Temperature: Data not available !
Aquatic Toxicily..... 2
A ic EHect 2
7. CHEMICAL REACTIVITY Reactivity
VAPOA 7.1 Resctivity With Water: No reaction
im“’ : m":" m.z':on. headache, dificult 12 with No
or loss of reaction
uouio 7.3 Stability During Transport: Stable
Iritating to skin and eves. 7.4 Neutrallzing Agents for Acids and
It swallowed, will cause nausea or vomiting. Caustics: Not pertinent
7.8 Polymerization: Not pertinent
Exposure 7.8 Inhibitor of Potymertzation: 0
Not pertinent
1.7 Moler Ratio (Reactant to
Productk Dala not aveiisbie
78 Reactivity Group: 33
12 PHYSICAL AND CHEMICAL PROPERTIES
12.¢  Physical State at 15°C and 1 stm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Liguid
Water My 5% Gancqoroue  H anters waler infakes. ’g zmmwﬁh Not pertinent
1 ling t at 1 atm:
Pollution pr i
= 14—135"C = 287—408°K
124 Freezing Point: Not pertinent
1. RESPONSE 10 DISCHARGE 1 LABEL 8. WATER POLLUTION 128 Critieal Temosrature: Not pertinant
(See 21 Category: Flammable liquid 8.1 Aquatic Toxicity: 126 Critieal Preasure: Not pertinent
Issue warring-high flemmability 22 Class 3 80 ppm/24 tu/juvenie American 127  Specitic Gravity:
Evacuate area shad/TL,/fresh waler 0.71-0.747 at 15°C {liquid)
Disporse and fush 91 ppm/24 tr/juvenile American 1280 Uquid Surface Tension:
shad/ TL,/salt water 19-23 dynes/cm
4.2 Walerfowl Toxicity: Data not availadie = 0.019-0.023 N/m at 20°C
8.3 Biologicel Oxygen Demand (BOD): 129 Uaquid Water intertaciet Tension:
8%, 5 days 49-51 dynes/cm = 0.049-0.051 N/m
3. CHEMICAL DESIGNATIONS 4. OBSEAVABLE CHARACTERISTICS 8.4 Food Chain Concentration Potentiat ot 20°C
31 ca Class: 4.1 Physical State (as shipped): Liguid None 1210 Vapor (Qas) Specific Gravity: 3.4
Hydrocarbon Mixtures 4.2 Color: Coloriess 12.11 Ratio of Specific Heats of Vapor {Gas):
3.2 Formuis: Not pertinent 4.3 Odor: Gasoine Not partinent
33 I8O/UN Designstiom: 3.1, 3.2/1209 1212 Latent Heat of Veporization:
34 DOTID No: 1209 130150 Btu/ib = 7181 cal/g
3.5 CAS Registry No.: Data not availsbie = 3.0—3.4 X 10% J/kg
12.13 MHest of Combustiom — 18,720 Btu/b =
—10,400 cal/g = —435.4 X 10% J/kq
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1214 Heat of Decompasition: Not pertinert
1218 Heet of Solutlom: Not pertinent
S.1  Per goggies, gioves. 0.1 Grades of Purity: Composition vasies with 12.18  Heat of Potymerizatien: Not pertinent
52 f 9 INHALATION causas imitation of upper respiratory Iract; central range of distilation temperaturas used. 12.28 Heat of Fusion: Data not avaiable
nervous aystem stimulation foliowed by deprassion of varying degrees ranging from dizziness, 9.2 Storsge Tenperature: Ambient 12.28 Umiting Vatue: Dsla not available
and to ia, coms, and y avest; ireguiar heartbeal is 9.3 inert Aumosphere: No requirement 12.27 Reld Yapor Pressure: Dala not availsbie
dangerous complication. ASPIRATION causes severe lung imitation with coughing, gagging. 9.4 Venting: Open (flame smester) or
dyspnee. substemal disiress, and rapidly developing puimonary edema; later, signs of pressure-vacuum
and acute onset of central nervous system excitement followed
by depression. INGESTION causes imitation of mucous ot throat, and
ion followed by depr of cantral nervous system: iTeguiar heartbeat.
63 T of Seek medical INHALATION: maintain respiration; give oxygen
it needed. ASPIRATION: enlorce bed rest; adminisier oxygen. INGESTION: do NOT induce
vomiting; lavage carefuily i appr quantity was i guard againsi aspwation into
lungs. EYES: wash with copious quantity of waier. SKIN: wipe off and wash with scap and
water.
8.4 Threshoid Limit Yaiue: 300 ppm
68 Short Term inhaiation Limits: 500 ppen for 3C min.
5.8 Toxicity by ingeation: Grade 2. LDso = 0.5 10 5 g/kg NOTES
8.7 Late Toxicity: None
58 Vapor (Gas) hritant Characteristics: Vapors cause a slight g of 1ha ayes of resp y
systemn it present in high concentratons. Tha affect is temporary.
89 Liquid or Solid irritant Characteristice: Minimum hazard. If spitied on clothing and silowed to
remain, may cause smarting and reddening of the skin.
6.10 Odor Threshoid: 0.25 ppm
5.11 IDLH Veiue: Data not available
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LEAD SULFIDE

LSuU

Common Synonyms Solid. powder or Black, siver 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Plumbous sulfide 6.1 Flash Point: Not partinent {See Hazard Assessment Handbook)
62 Flammable Limits in Alr: Not flammaebie ]
Sinks in A
weater 63 Fire Extinguishing AQents: Use appropriate
media 0 suppress AEOsUNe fire.
6.4  Fire Extinguishing Agents Not to be
AVOID CONTAGT WITH POWDER O DUST. Keep peopie awey Used: Not pertinent 11.  HAZARD CLASSIFICATIONS
m ' e 9 gloves). 6.5 Special Hazsrde of Combustion
too kod mmuodmnuni Progucts: Not pertinent 11.1 Code of Federsl Reguistions:
Moy 1008l heait and poficuan canrol sgancies. 8.8 Behevior in Fire: At fire lemperstures emits ORM-E
highty taxic and iritating sulfur oxides. 112 NAS Hazard Rating for Bulk Weter
67  Ignition Temperature: Not pertinent Transportation: Not isied
Not O 6.8  Electrical Hazard: Not partinent 113 NFPA Haxard Claseification:
Poisonous and iTiating gases produced when heated. 69  Buming Rate: Not pertinent Not #sted
Wear goggies and setl 0 ap! 6.10 Adisbatic Flame Temperature:
Data not avaiable
Fire 6.1 Stoichiomstric Alr to Fuel Ratio:
Oata not evailable
6.12 Flame Temperature: Data not available
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
TUEONOUS IF INHALED. 7.1 Resctivity With Water: No reaction
Irritating to skin and eyes. 12 with No
”gms‘%ggshm‘;m nd Mush with plenty of water. ;
IF IN EYES, ids open and v water. 7.3 Stablity During Traneport: Stable
it bre has aly , give artificial respiration.
e e s oxvgen 7.4 Neutraitzing Agents for Acide and
soun. Caustics: Not pertinent
POISONOUS IF SWALLOWED. 7.5 Polymerizatiorz Not pertinent
Exposure Flush afiecied areas with plenty of waler. 7.0 Inhibitor of Polymerization:
IF SWALLOWED and x;.m s CONSCIOUS, have victim drink water or milk Not pertinent
ave victim
1F SWALLOWED and wicten s o UNCONSCIOUS or having CONVULSIONS. do 7.7 Moisr Ratio (Resctant 1o
nothing except keep wictim warm. Producty Cata not avaiable
7.8 Reactivity Group: Data not aveilable
12 PHYSICAL AND CHEMICAL PROPERTIES
12,1 Physical State at 15°C and 1 stm:
Dangerous to equatc IHe in high concentrations. Sold
Water May be dangerous if 1t enters water intekes. 122 Molecuiar Weight: 239 27,
Nolify local heaith and wikdiife officials. 123  Boiing Point ot 1 st
Pollution Nonz aperalors of nearby waler intakes. 23370°F = 1201°C = 1584.2°K.
124  Fresaing Point
20372°F = 1114°C = 1387.2°K.
1. RESPONSE TO DISCHARGE 2 LABEL 5. WATER POLLUTION 128 Critical Temperaturs: Not pertinent
(Sos 21 Catsgory: None 8.1 Aquatic Toweity: 128  Critical Pressure: Not partinent
Issue waming-Water polutant. 22 Cless Not pertinent > 1000 ppm/96 hr/fin fmh/Ti, 127  Specific Gravity:
Resvict accees. 8.2 Walerfow! Toxicity: Oata not avelsble 75« 20°C.
Shouid be removed. 8.3 Biological Oxygen Demand (80DY: 128  Uquid Surfece Tensior: Not perinent
Chemical and physicel treatment. Data not availabie 128 Uquid Water interfacial Tension:
0.4 Food Chein Concentration Patentiak Not pertinent
Positive, is concentrated in the food 12.10 Vapor (Qas) Specific Gravity: 8.23
3. CHEMICAL DESIGNATIONS 4, OBSERVABLE CHARACTERISTICS ! ¥
3 d 1211 Ratio of Specific Heats of Vapor (Gask
3.1 CO Compatibiiity Class: Not iisted 4.1 Physical State (se shipped): Sold Not pertinent
32 Formule: PbS 42 Color: Slack powder or silver gray 12.12 Lstent Hest of Veportzstion:
3.3 (MO/UN Designation: Not Hsted metailic crystals. Not pertinent
14 DOT ID Mo 2811 43 Odor: Data not available 1213 Heat of Combustiorz Not pertinent
3.6 CAS Registry No: 1314-87-0 12.14 Heat of Decomposition: Nol pertinent
1218 Heat of Sokrtion: Not pertinent
12.16  Heut of Polymertzation: Not pertinent
1228 Heat of Fusion: 17.3 cal/g
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1224 Limiting Vaiue: Datd not svaliabie
1227 Rekd Yapor Pressure: Data not avaisble

clothing, rubber ginves. safety goggies. or face mask

and an epproved respirator.

wnmmmmwum.mmmm.mmm
tasie and rmuscie incoordination. Lead line on gums. EYES: Irritation. May cause comeal
destruction. SKIN: Pain and severs bums.

53  Treatment of Exposurs: Call 8 doclor. INHALATION: Remove from exposwure. EYES: Flush with
running water. SKIN: Wesh with e080 and water. INGESTION: Gastic lavage if vomiting i nol
axtansive. Give egg white or milk as demuicent.

5.4 Threahoid Limit Value: 0.15 mg/m*.

86 Short Term inhalation Limits: 0.45 mg/m’.

68 Toxicity by ingestion: Grade 1. LDse 5-15 g/kg-

can iead 10 damage to the fiver, kidney,

5.7 Late

Ppoison: rep
biood and Nervous system. Ammdmwwm Some evidence ol

teratogenic effects in iaboratory animais.
88 Vapor (Gas) kritant Characteristics: Not pertinent

89 Liquid or Solid irritant

Ouata not

5.10 Odor Threshoid: Data not aveiable
5.11 [DLH Value: Deta not aveisble

INHALATION OR INGESTION: Abdominal pain, ioss of appétite,

9.1
22
23
[ 2]

Gradea of Purity: Dats not available
Storege Tempersture: Data not available
inert Atrmouphere: Data not evaiable
Venting: Data not available
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MERCURIC SULFATE

MRS

CGommon Synanyme Sobd white Odoriess 6 FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Mercury p.r.:l‘:lo 6.1  Flash Point Not lammable {See Hezard Assessment Handbook)
Mercury (11} suifate (1:1) n 6.2 Flammabie Limits in Alr: Not (lammable sS

- 6.3 Fire Extinguishing Agents: Not pertinent
8.4  Fire Extinguishing Agents Not (o be
Used: Not pertinent
Avaid contact with dust or solid. Keep peopie away. 6.5  Specisl Hazards of Combustion
gluv d?oglglleu. e it sbl- ing and rubber overciothing tincluding gloves) " 11, HAZARD CLASSIFICATIONS
{ ssible. Products: None
lnowta s remove Gscherged materia 8.8 Behavior in Fire: Dala not availsble 111 Code of Federsi Reguistions:
Notify local health and polilution control agencies. 8.7 Iignition Tempersture: Not pertinent Peison, 8
6.8  Electrical Hazard: Not pertinent 11.2  NAS Hazard Rating for Bulk Water
&0  Buming Rete: Not flammable Transportation: Not fisted
8.10 Adisbatic Flame Temparaturs: 11.3  NFPA Hazard Classification:
Not Rammable. Dala not available Not itsted
6.11  Stoichiometric Air to Fuel Ratio:
Data not available
6.12 Flame Temperature: Datg not available
Fire
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
ousr 7.1 Reactivity With Water: Decomposes into
m"h‘m‘&:&; pain, and breathing difficulty. yeilow insoiuble basic suilate and
Move to Iresh air. artiicial . HaSO,.
If breathing has st , give ial respiration.
It breathing s difficult. gve oxygen. 12 Y with No
reaction
SOLID 7.3 Stability During Tranaport: Stable
POISONOUS IF SWALLOWED.
Will burn skin and eyes. 7.4 Neutraiizing Agents for Acids and
Exposure Remove cur;l;mlemolmq'yan:l shoes. Caustics: Data not available
Flush affected areas pl of water.
IF IN EYES, hold eyeiids open and flush with plenty of water 78 Polymertzation: Will not occur
IF SWALLOWED and victim is CONSCIOUS, have victim drink waler or milk 7.8 inhibitor of Polymerization:
SWALLOWED ‘and weom 15 UNCONSGIOUS OR HAVING CONVULSIONS Not partineni
IF SWALL( and wictim is 3
do nathing except keep victim warm. 7.7 Molar Ratio (Reactant to
Product): Data not available
7.8 Reactivity Group: Data not
12, PHYSICAL AND CHEMICAL PROPERTIES
12,1 Physical State st 15°C and 1 atm:
HARMFUL TO AQUATIC UFE IN VERY LOW CONCENTRATIONS Solid
Water Mey be dangerous i It enters water inakes. 122 Molecular Weight: 206 68
Notify focal heaith and wildiife officials. 12.3  Beliing Point st 1 atm: Not
PO"U"O" Notify operators of nearby water intakes pertinent - decomposes
12.4  Freezing Point: Not pertinent
125  Criticsl Temperature: Data not available
1. RESPONSE TO DISCHARGE 1 LABEL . 3. WATER POLLUTION 126 Critical P : Data ot av
(See 11 Category: Poison 8.1 Aqustic Toxicity: Mercuric ions are 127 Specific Qravity:
issue warming, water contaminant, poison. 22 Class: 6 considared highly taxic to aduatic iife. 8.47 al room lemperatura
Restrict sccess. 0.004 10 0.02 mg/] Hg have been 128 Liquid SBurisce Tenslomn Noi pertinent
Should be removed. reported harmtul to freshwater fish. 129  tiquid Water interfacisi Tension:
Chemical and physical treatment. 0.01 mg/) HgSO« has killed minnows in Not pertirent
80 to 92 days. 12.10 Vapor (Gas) Specific Gravity:
8.2 Waterfow! Toxicity: Data not available Not pertinent
8.3 Biologicat Oxygen Demand (BOD): 12.11  Ratio of Specific Heuts of Vapar {Ges)
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Data not availabie Data not avellable
3.1 CG Compatibiiity Class: Not fisted 4.1 Physical State (se shipped) Sold 8.4 Food Chain Concentration Potentiah: 12.12 Latent Hast of Vaportzation:
32 Formula: HSO« 4.2 Color: While Many organisms can accumulate Oats not available
3.3 IMO/UN Designation: 8.1/1845 4.3 Odor: Odorlesa mercury from water. Sioconcentrative 12.13 Hest of Combustion: Not pertinent
3.4 DOT iD No.: 1845 up to 10.000 foid. 1214 Hest of Data not
3.5 CAS Registry No.: 7783-35-9 1218  Heat of Sohstion: Not pertinent
12.10  Hest of Polymerization: Not pertinent
12.26 Heat of Fusion: 4.8 cai/g
12.26 Umiting Vaiue: Data not availabie
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1237 Reid Vepor Pressure: Data not svalable
S.1  Personal P Seft i b rubber gloves, 9.1 Grades of Purity: 100%
clothing, rubber apron, and salely goggles. 9.2 Storage Temperature: Cool
52 Sy f INHALATION: Acute poisoning: Ti in chest, ng 9.3 inert Atmosphers: Data not available
difficuity, coughing, and pain. EYES: Ulceration of conjunctiva and comea. SKIN: Irritation; may 9.4 Venting: Data not available
cause sensitization dermatitis. INGESTION: Necrosis, pain, vomiting, sevare purging. Patient may
die within a tew hours from penpheral vascular collapse.
83 T ot Get medical INHALATION: Remove from exposwre. EYES:
Fhush with water. SKIN: Flush with water. INGESTION: Give agg whites, mitk, or activated
charcoal, then induce vomiting. Consult physician.
5.4 Threshold Limit Value: 0.1 mg/m? as Hg.
5.8 Short Term inhaiation Limits: 0.15 mg/m*® as Hg.
56 Toxicity by ingestion: Grade 4: LOse = 50 mg/kg.
6.7 Late Tomicity: Damaged kidney, heart. lung, and brain. Psychic and emotionsl disturbancea. fine
tremors of hands, head, ips. longue, Or jaw. Salivation, gingivitls, and digestive disturbances sre
itis is imes Sovere.
58 Vapor (Gas) irriant Ch Data not
59 Uiquid or Solid irritant Charscteristics: Fairly savere skin imitant. May cause pain and NOTES
second-degrea burns after a few minutes contact.
5.10 Odor Tiweshoid: Odoriess.
.11 IDLH Veluve: Dets not available
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METHYL CHLORIDE

MTC

Odoriess or sweet
odor

Floats and bois on waler. Flammable, visible vapor cloud is
formed.

Avoid contact mlh lcqu-d and vapor. Keep peopie uvvay
Wear les 8 ]

Slop discharge It posslble

Shut off ignition sources and call fire depariment.

Stay upwind and use water spray 10 “knock down” vapor.
Isoiate and remove discharged material

Notity local heaith snd pollulion control agencies

6.t
6.2
[ X}

6. FIRE HAZARDS

Flash Point: <32°F C.C.

Flammable Limits in Al 8.1%-17.2%

Fire Agents: Ory j
carbon dioxide. Stop flow of gas.

Fire Extinguishing Agents Not to be
Usec: Not pertinent

Special Hazards of Combustion
Products: Toxic and iritating gasas are
genaraied in fires.

Behavior in Fire: Conlainers may expiode

ignition Temperature: 1170°F

10. HAZARD ASSESSMENT CODE
{See Haxard Assessment Handbook)
A-B-C-0-E-F-G

"1

12

11.  HAZARD CLASSIFICATIONS

Cade of Federal Reguiations:
Flammabie gas

NAS Hazard Rating for Bulk Water
Treneportation:

Electrical Hazard: Not pertinent
FLAMMABLE. !
POISONOUS GASES ARE PRODUCED IN FIRE. Bumning Rate: 2.2 mm/min,
Flashback mw treil may occur. Adiabatic Flame Tempersture:
Vapor may if ignited in an snciosed area. Data not availsbie
Wear les and sel. breathing app
Stop discharge i po: 4.11 Stoichiometric Alr to Fuel Aatia:
Fire Cool axposed conlumon and protect men etlecting shutoft with water. 4.078 (Est)
Lot fire burn. 8.12 Flame Temperature: Data not avaisble
CALL FOR MEDICAL AID 1. CHEMICAL REACTIVITY
;muw 10 eyes. nose or tvoat 7.1 Resctivity With Water: Na reaction
if inhaied, will cause navsea, vomiting. headache, ditficult breathing, 12 with
or inss of consciousness. FAeacts with zinc, suminum, s N":ol"l:::clm - 0
#gvvgn:mm:‘:towed. give artiticial respiration mnqneuun‘ . and their alioys: reaction is c:::ﬂe-mm.m
# breathing is ditficuit. give oxygen. not violant. Heslth Hazard Blve) 2
Liguip 7.3 Stability During Transport: Stable F ity (Rlog) .
Wil cause frostbite. 7.4 Neutraiizing Agents lor Acids and H" b
Exposure Flush affected areas with pienty of water. Causticx: Not pertinant sactivity (Yollow) ... @
DO NOT RUB AFFECTEC AREAS. 7.5 Polymerization: Not pertnent
7.8 inbibitor of Polymerization:
Not pertinent
7.7 Molar Ratio (Reactant to
Product) Data not availabie
7.8 Resctivity Group: 36
12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and 1 sthr
Not harmtul lo aquatic life. Gas
Water 122 Molecuiar Weight: 50.49
123 Boifing Point at 1 atm:
Pollution —11.6F = —242°C - 249°K
124 Freszing Point
—143.9°F = 97.7°C = 175.5°K
1. RESPONSE TO DISCHARGE 2 LABEL 8. WATER POLLUTION 125 Criticel Temperature:
(See Aesp 21 Category: Flammable gas 8.1 Aquatic Toxicity: 290.5°F = 143.8°C ~ 418.8°K
issue waming-high Nemmabikty, 22 Class:2 None 126 Critical Pressure:
air contamsnant 0.2 Waterfowl Toxicity: None 969 psia = 6§58 aim — 8.68 MN/m*
Restrict access 8.3 Bioiogicsl Oxygen Demand (BOD): 12.7  Speciiic Gravity:
Evacuale area None 0.997 at —24°C (liquif)
8.4 Food Chain Concentration Potentiat: 128 tiquid Surface Tension:
None 18.2 dynas/cm = 0.0182 N/m al 20°C
12.0 Wat :
1 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS R Pnyiasibym sy
31 ca Clgss: | 4.1 Physicel State (se shipped): 12.10 Vepor (Gas) Specific Gravity: 1.7
hydrocarbon Liquefied gas 1211 Ratio of Specific Heats of Vapor (Gask
32 Formuls: CHiCl 42 Color: Coloriess 1.259
3.3 iMO/UN Designation: 2.0/1063 4.3 Odor: Faint, sweet. non-iritating: feint 1212 Latent Hesl of Vaparteation:
34 DOT 1D Noc 1063 ether-itke 182.3 Btu/d = 101.3 eat/g =
3.5 CAS Registry No.: 74.87-3 4.241 X 10% 4/kg
12,13 Hest of Combustion: —5290 Btu/it
= —2939 cal/g = —123.1 X 10° J/kg
1214 Heat of Decomposition: Not pertinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1218 Hent of Soxstion: Nof pertivent
5.1 0r A\p carister mask: feath=r or vinyl gloves: goggles or face 9.1 “redes of Purity: Technicat grade: “Artic” 12,18 Heat of Polymerization: Not pertinert
shisid. raingarant grade 1225 Hast of Fusion: Data nof avaiable
5.2 F g causes nausaa. vomiling, weakness, headache, 9.2 Storage Temperature: Ambient 1226 Limiting Value: Data not availsble
jonal di high cause mental aye di 9.3 Inert Atmosphere: No requirement 1227 Reki Yepor Pressure: 116.7 psia
tremors, cyancsis, convuisions. Contact of liquid with skin may cause frostbite. 9.4 Ventng: Salety relel
53 Tresument of Exposurs: Remove to fresh air. Caill a doctor and have patient hospitalized for
of slowly Noping
$.4  Threshoid Limit Value: 50 ppm
5.5 Short Term inhaiation Limite: 100 ppm for 5 min.
58 Toxlcity by ingestion: Nol pertinent
8.7 Late Toxicity: None
5.8 Vapor (Gas) irritant Vapors are to the ayes and tivoal.
5.9 Liquid or Solid irritant C| No hazard. i to the skin
because it evaporates quickly. May cause lvonbne
5.10 Odor Threshoid: Data not available
8,11 IDLH Vealue: 10,000 ppm NOTES
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MINERAL SPIRITS

MNS

Common Bynonyms Watery liquid Coloriess Gasoiine-ike odor
Petroleum spirits
Naphtha
Floats on water.

Sl? discharge if possible,
fire department.

Avoid contact with liquid.

Isclale and remaove discharged material.

Notify local heaith and poilution control agencies.

6. FIRE HAZARDS
L1 Flash Point 105—140°F C.C., depending
on grade
Flammabie Limits In Al 0.8%-5.0%
Fire Extinguishing Agents: Foam, carbon
dioxide, dry chemical
6.4 Fire Extinguishing Agents Not t0 be
Used: Do not use siraight hosa water

4

10. HAZARD ASSESSMENT CODE
{See Hazard Assassment Handhook)
A-T-U

11, HAZARD CLASSIFICATIONS

11.1  Code of Federsl Requistions:
Combustible liquid

11.2 NAS Hazard Rating for Buik Water
Transportation: Not listed

11.3 NFPA Hazard Classification:

Category Clasaification

Haaith Hazard (Bive) . [P
Flammabitity (Red) .
Reactivity (Yellow) ...

Combustible. 47 ignition Tempersture: 540°F
" 68 Electrical Hazard: Not pertinert
Extinguish with water, dry cmmcal Ioum of carbon dioxde.
Cool exposed containers with wal 4.9 Surning Rete: ¢ mm/min.
6.10 Adiabatic Flame Temperaiure:
Fire Data not available
.11 Stoichiometric Al to Fusl Retio:
Data not avaiiabie
4.12 Flame Temperature: Data not avsilsble
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
Lauo
mh”“ 71 WWWMNOW
 swsliowed. 72 y with No
?'ON\:VG" cor;:mmlemop‘u:"\g an'd shoes. reaction
ush atfected areas ly ol \Vllll
IF IN EYES, hoid eyelida open and fiush with plenty of water. 73 Stablity During Traneport Stable
iF SWALLOWED lnd victim is OONSCIOUS have victim drink wi 7.4 Neutraiizing Agents for Acids and
Caustics: Not pertinent
00 NOT moucs VOMITING. 78 Potymertzation: Not pertinent
Exposure 7.6 inhibitor of Polymertzation:
Not pertinent
7.7 Molar Ratio (Resctant to
Product): Data not svailable
7.8 Reactivity Group: 33
Effect of low concentrations on aquatic He is uknown,
10 shoreiine.
Water mmnnm\-um-;
Po"u“oﬂ Notify locat heaith and wiidlite officials.
Notity operators of nearby water inigkes.
1. RESPONSE TO DISCHARGE 1 LABEL 8. WATER POLLUTION
(See 21 Category: None 8.1 Aquatic Toxicity: Dala not svailabie
Mechanical containment 22 Class: Not pertinent 8.2 Waterfow! Toxicity: Data not availabie
Shouid be removed 8.3 Blolagical Oxygen Demand (800):

Chemicai and physical treatment

3. CHEMICAL DESIGNATIONS A, OBSERVABLE CHARACTERISTICS
31 cG Class: 41 Physical State (es shipped): Liquid
Hydrocarbon Mixtures 42 Color: Coloriess
3.2 Formule: Not i 4.3 Odar: Like gasoine

appiicable
3.3 IMO/UN Designation: 3.3/1300
34 DOT ID No: 1300
25 CAS Registry No.: Data not evailabie

8%, 5 days
0.4 Food Chain Concentration Potentist:
None

S, HEALTH HAZAROS

81 Plastc gioves: goggies or iace shisid (as for gasoiine).

82 INHALATION: mild iritation of respinatory ract ASPIRATION:
mwmmwwm‘mmmmm

foliowed by INGESTION: irritation of stomach.

53 Trestmem of Exposurs: INHALATION: remove victim 10 frash air. ASPIRATION: sniorce bed rest;
give oxygen: cal & doctor. INGESTION: do NOT induce vomiting: guard agenet ion into
ungs. EYES: wash with copious amounts of water. SKiN: wipe off and wash with soap and
waler.

54 Tiweshoid Limit Yaius: Data not available

5.5 Short Term inhalation Limits: 4000-7000 ppm for 60 min.

5.8 Tonicity by ingestion: Grade 2: LOse = 0.5 10 5 g/kg

57 Lste Toxicity: Dala not avaiable

84 Vapor (Gas) lrritant C! Vapors are Q 10 the eyes and throst.

89 Liquid or Solid irritant Characteristics: Minimum hazard. if spiied on cicthing and allowed 1
remain, may cause smarting and reddening of the skin.

8.10 Odor Threshoid: Data not avaiiable

8.11 IDLH Value: Data not svailable

9. SHIPPING INFORMATION

9.1 Jrades of Purity: Various grades
available. 70-100% of the materiais are
derived from petroleum, and 0-30% are

P ke
and toluene. Flash points vary with the
axact composition but are usually
above {00°F.

9.2 Btorage Temperature: Ambient

8.3 inert Atmosphare: No requirement

3.4 Venting: Open (flame arester)

12, PHYSICAL AND CHEMICAL PROPERTIES
12.9  Physical State st 15°C and 1 atme

Liquid
122 WMolecular Weight: Not pertinent
123  Bolling Point at 1 atm:
310—305°F
= 154—202°C = 42B—475'K
124 Freezing Point Not pertinent
12.5  Criticsl Temperature: Not pertinent
128 Critical Pressure: Not pertinent
12.7  Specific Gravity:
0.78 at 20°C {liquid)
128 Liquid Surface Tension: Data not available
129  Uquid Water interfacial Tension:
Data not available
1210 Vapor (Gas) Speciiic Gravity:
Not pertinent
12.11 Ratio of Specific Heats of Vapor (Gas):
(est) 1,030
1212 Lstent Heat of Veporization:
Data not available
1213 Heat of Combustion: Dala not availsble
12.14 Hest of Decomposition: Not pertineni
12.15 Heat of Solution: Not pertinent
12.18  Heat of Polymerizailon: Not pertinent
12.25 Heat of Fusion: Dals not available
12.26 Limiting Vaiue: Dala not available
12.27 Reid Vapor Pressure: 0.13 psia

NOTES
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OILS:

DIESEL

oDs

Common Syronyms Oty Iquid Yellow-brown tube or fust ol odor
Fusl o 1D
Fuel off 2.0
Floats on weler.
Stop discharge i possibie.
Ca fre X

[ 8]

& FIRE HAZARDS
Flash Point: (1-0) 100°F C.C; (2-D) 125°F
cC
Flamenabie Limits in Alr: 1.3-0.0 vol%

Fire Extinguishing Agents: Dry chemical,
foam. or carbon dicxide

Behavior in Fire: Not pertinent
ignition Temperature: (1-0) 350-825°F
{2-0) 490-845°F
Electrical Hazsrd: Not pertinent
Surning Rete: 4 mm/min.

6.10 Adiabetic Fleme Temperature:

10. HAZARD ASSESSMENT CODE
(See Hazerd Assessment Handbook)

A-TY

11.  HAZARD CLASSIFICATIONS
11.1  Cods of Federal Reguistions:

Combustidle liquid

112 NAS Hazard Rating for Sulk Water

Trensportation: Not ksted

113 NFPA Hazard Clessification:

Should be removed
Chemical and physical reatment

31 CHEMICAL DESIGNATIONS

4. OBSERVABLE CHARACTERISTICS

1 ca Class: 4.1 Physical Staie (as shipped) Uquid
Hydrocarbon Mbdures 42 Calor: Light brown

12 Formuis: Not appiicable 43 Odor: Like fusl of

33 IMO/UN Designetior: 3.1/1270

34 DOT ID No: 1270

15 CAS Regietry No.: Data not avaieble

[ X}

shad/TL,/salt water

Waterfowl Tomicity: > 20 mi/kg
/LDsa/mailards

Bioiogical Oxygen Demand (BOOX
Qata not available

Food Chain Concantretion Potentiek
None

Fll" Data not avaiabie
6.11 Stoichiometric Alr 1o Fusl Retie: |
Data not avaiable
612 Flame Temperstirs: Data not svailable
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
7.1 Resctivity With Weter: No resction
b skin ad v 12 y witn No
Flush aftected areas planty of water.
IF-IN EYES, hoid eysiica open and flush with plenty of water. 73 Stabiity Ouring Traneport: Stable
IFSWA;'%.OWEDlmenCONSCIOUS.Mvmmnw 7.4 Neutrsilzing Agerris for Acids and
of meik.
DO NOT INDUCE VOMITING. Caustica: Not pertinert
7.5 Polymertzatiore Not pertinent
Exposure 7.8 inhibitor of Polymertzution:
Not pertinent
1.7 Moler Ratio (Reactant to
Productk Data not sveilable
74 Reactivity Grow: 33
1
121
0 aquatic e in concentrations.
qu-a: . high
Water iy 09 dangerous # It enters water intakee. ::_':
Pollution Notity local heaith and widWe officials.
Notify operators of neartly water intakes.
124
1 RESPONSE 70 OISCHARGE 1 LAsEL L. WATER POLLUTION 2
(See 21 Category: Nons &1 Aquetic Toxicity:
Mechanical containment 22 Cleam Not pertinent 204 mg/1/24 he/juveniie American 128

124
7

129

1210

AFAL)

12.12

1219

S HEALTH HAZAROS
Goggies o 1ace shisid.

of bowel

W Repid 18 ingested, an

LY ]
s
87
[¥)

[ 1]

will ocowr.

Trestment of Exposure: INGESTION: do NOT induce vomiting. SKIN: wipe off, wash with soep
and water. EYES: wash with copious amounts of water for at least 15 min.

Threshoid Limit Velue: No singie TLV appiicable.

Short Tenm inhelation Limits: Data not availabie

Toxicity by ingestion: Grade 1; LDse = 5 10 15 g/kg

Late Toxicity: Data not avasiable

Vapor (Gas) lritant Charscteristics: Vapors cause 8 siight smarting of the syes or respirstory
systam i present in high concentraions. The affect is temporary.

Liquid or Solid krritant Characteriation: Minkmum hazard. if spiled on clothing and eilowed o
remain, may cause smarting and reddening of the skin.

6.10 Odor Thweshoic: Data not avaisble

511 IDLN Yaiue: Deta not availsble

S, SHIPPING INFORMATION

Grades of Purtty: Diesel Fuel 1-0 (ASTM),
Oissel Fuel 2-D {(ASTM)

Storage Tumperature: Ambient

inert Atmoephere: No requrement

Venting: Open (flame arrester)

1214
12.18
1219
12.28
1226
1297

PHYSICAL AND CHEMICAL PROPERTIES

Phrysical State st 13°C and 1 stm:
Uquid
Molecular Weight Not pertinent
Soling Point ot 1 atm:
550—840°F
= 288—138°C = 581—812'K
Freezing Point:
0o —J0°F
= —1810 —34°C = 255 to 209°K

Specific Gravity:
0.841 at 16°C {liquid)
Liquid Surface Tenaion:
{ost) 25 dynes/cm = 0.025 N/m ot
20°C
Uduid Watar interfacisi Tenalon
{est.) 50 dynes/cm = 0.05 N/m st 20°C
Vapor (Gas) Specifie Gravity:
Not pertinent
Ratio of Specific Heats of Vepor (Gesk
Not pertinent
Latent Heat of Vaportaation:
Not pertinent
Heat of Combustion: — 18,400 Biu/R
- —10,200 cal/g = 428 X 10" J/kg
Heat of Decompoeition: Not pertinent
Hest of Solsiior: Not pertinent
Heat of Polymerttation: Not pertinent
Haat of Fusion: Data not evailabie
LUmiting Valus: Data not availsble
Reid Vepor Pressure: Varies

NOTES
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OILS, MISCELLANEOUS: LUBRICATING

oLB

10. HAZARD ASSESSMENT CODE

Common Synonyms Olly houid Yellow-brown Lube oil odor 6. FIRE HAZARDS
Twhh;!‘ ol &1 Flash Point: 300°F C.C.
Motor ol 42 Flammabie Limits in A
on ) Data not availabie
63 Firs Agemte: Dry
o oo
i if possible. 6.4 Fire Extinguishing Agents Nol 10 be
Call fice department. Used: Watar of foam may causs frothing.
ﬁ?."m"‘.’."mm' . ¢85 Special Hazards of Combustion
Notify local heaith and poliution control agencies. Products: Not pertinent
4§86 Behavior in Fire: Not pertinent
4.7  ignition Temperature: 500°F-700°F
C 4.0 Electrical Hazard: Not pertinent
Enhmunm&yw foam or carbon dioxide. 49  Burning Rete: 4 mm/min.
Water may be inetiective on tire. 8.10 Adiabatic Flame Tempersture:
containers with water. Data not aveilsbie
.11 Stoichiometric Ale to Fuel Ratio:
Fire Dats not avaiiable .
4.12 Flame Temperature: Deta not sveilabie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
yauin 7.1 Resctivity With Water: No reacton
el Wi r2 with No
Remove comnmnnladw“c'l‘omm an:ﬂ shoes. reaction
Flush attected areas ity of water. 7. Stabiity During Tranaport: Stable
IF IN EYES. hoid ids open and flush with plenty of waier.
IF swu.Lowso ::’: victim is CONSCIOUS, have victim drink water 7.4 Neutrsiizing Agents for Acide snd
Caustics: Not pertinent
00 KT ouce vomrTin. 7.8 Poiymertzation: Not pertinent
Exposure 7.6 mhibitor ol Polymerization:
Not partinent
7.7 Molar Ratio (Reactant to
Producty Data not aveilable
1.8 Reactivity Group: 33
E::cioflovmnﬂomonmﬂclﬁ-hﬂm.
to shoreline.
Water Miay 59 Gangerous f it anters water iniskes.
Pollution Notity local heaith and widlife otficials.
oty oporators Ol Nosrty weler Miskes.

112 NAS Hazard Rsting for Bulk Water

113 NFPA Haxard Classification:

11. HAZARD CLASSIFICATIONS
11.1  Code of Federal eguiations:

Not listed

Transportation: Not listed
Category

Health Hazard (Blve) ..

Flammabiity (Red) .
Reactvity (Yellow) . ...

1. RESPONSE TO DISCHARGE 1 UABEL
{See 1.1 Category: None
Mechanical contalnmen 22 Class: Not pertinent

Should be removed
Chemical and physical treatment

3.1

L8
3
14
38

3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS

co Clase: 4.1 Physicel Stste {se shipped) Liquid
Hydrocarbon Mixtures 42 Color: Yellow fluorascent

Formule: Not spplicable 4.3 Odor: Cheracteristic

MO/UN Designation: 3.3/1270

DOT 1D Mo 1270

CAS Registry No.: Data not svaliable

LAl
.2
[ X ]

0.4

8. WATER POLLUTION

Agquatic Toxicity: Data not available

Waterfow! Toxicity: Data not avadable

Bloiogical Oxygen Oemand (BOO):
Data not avaiable

Food Chsin Concentration Potentist:
None

810
&1

S. HEALTH HAZARDS
gloves: gopgies or (ace shieid.
9 lNGESTIONMnd tract
frequency of bowel passage may occur. ASPIRATION: pulmonary iitation is normatty minimsl
but may become more savere several hours after exposure.
Treatment of Exposure: INGESTION: do NOT lavage or induce vomiting. ASPIRATION: treatment
y not required; delayed of y iritation can be deteciad by serial
chnl:-un EYES: wash with copious quantity of watar. SKIN: wipe off and wash with soap
and water.
Threshoid Limit Vaiue: Data not available
Short Term Inhalstion Umits: Dala not available
Touicity by Ingestion: Grade 1; LDse = 5 10 15 g/hg
Late Toxicity: Data not available
Vapor (Gas) keritant Characteriatics: Vapors cause s sight amarting of tha ayes or respiratory
system it present in high concantralions. The effect is temporary.
Liquid or Solid Irritent Characterietics: Msnimum hazard. if spilled on ciothing and sliowed to
remein, may couse smarting and reddening of the skin.
Odor Threshoit: Data nol available
1DLH Vaiue: Data not available

9.1
92
923
4

9. SHIPPING INFORMATION

Grades of Purity: Various viscosities
Storage Temperature: Ambient
inert Atmoagiere: No requirement
Venting: Open (flame arresier)

121

12.2
123
124
128
128
7.7

12

12.10

1

1212

12.13

1214
12218
1210
1228
12.28
1227

PHYSICAL AND CHEMICAL PROPERTIES

Physicel State sl 16°C and 1 st
Liguid
Molecuisr Weight: Not pertinent
Boiling Point at 1 atm: Very high
Freazing Point: Not partinent
Critical Temperature: Not pertinent
Critical Pressurs: Not pertinent
Specific Gravity: (est}
0.902 a1 20°C (liquid)
Uaquid Surface Tension:
38-37.5 dynas/cm
= 0.036~—0.0375 N/m ot 20°C
Uquid Water Interfacial Tension:
33—54 oynes/cm = 0.033—0.054 N/'m
ot 20°C
Vepor (Gas) Specific Gravity:
Not pertinent
Retio of Specific Heats of Vepor (Gas):
Not pertinent
Latent NHest of Vaporizstion:
Not pertinent
Heat of Combustion: —18.488 Biu/b =
~10.270 cal/g = —429.98 X 10* J/kg
Haeat of Decomposition: Not pertinent
Heat of Solution: Not pertinent
Heat of Potlymertzation: Not pertinent
Heat of Fusion: Data nol availabie
Umiting Vaiue: Data not svailable
Reid Vepor Pressure: Csta not avaidable

NOTES
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OILS, MISCELLANEOUS: MINERAL

OMN

Cammon Synonyms Olly iiquid Coloriess Odoriess
White oll
| Liuid Petrolatum
Floats on water.
discharge i possibie.
fire department,
Avoid contact with li 3
Isolate and remove erial

ma .
Notify jocal heaith and poliution control agencies.

6. FIRE HAZARDS

4.1 Flash Point 380°F O.C.
6.2 Flammable Limits in A

8.3  Fire Extinguishing Agents: Dry chemical,
6.4 Fire Extinguishing Agents Not to be

Used: Water or icam may cause frothing.

4.5 Special Hazards of Combustion
Products: Not pertinent

8.6 Behavior in Fire: Not pertinent

4.7  ignition Tempersture: 500—700°F

10.  HAZARD ASSESSMENT CODE
{See Hazard Assessment Handbook)
A-T-U

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguiations:
Not listed

11.2 NAS Hazard Rating for Bulk Water
Transportation: Nol listed

113 NFPA Hazard Clasaification:

4.8 Electrical Hazard: Not pertinent
with dry chemical, foam or carbon dioxide. 6.9  Buming Aste: 4 mm/min. Category
Water may be ineffective on fire. 6.10 Adisbatic Flame Temperature: Health Hazard (Bive) .. .
containers with waler. Osta not availsbis Flammabiiity (Red) . .
Fire €.11 Stoichiometric Alr 10 Fuel Ratie: Reactvity (Yatow) ...
Data not avallable .
6.12 Flame Temnperature: Data not avaiisble
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
Lauio "
Imating to akin and eyes. ;.I Reactivity With Water: No reaction
Remove contaminated clothing and shoes. -2 with No
Ay — e
[ ) open water.
1F SWALLOWED ang wetm m GONSCIOUS, . water 73 Stabillty During Transport: Stabie
or milk, 7.4 Neutraiizing Agents for Acids snd
0O NOT INDUCE VOMITING. Caustics: Not pertinent
1.5 Polymerization: Not partinent
Exposure 7.6 Inhibitor of Potymerization:
Not pertinent
7.7 Molar Ratio (Reactant to
Product): Data not available
7.8 Reactivity Group: 33
12.  PHYSICAL AND CHEMICAL PROPERTIES
121 Physicel State st 15°C and 1 atm:
Effect of low concentrations on aquatic iife is unknown. Liquid
Water R noreum'H t onters water intakes. 122 Molecutsr Waight: Not pertinent
12.3  Bolling Point at t atm: Very high
Pollution Notity bcl'.';l_"g'!"d '“df:  Shicias, 124 Freezing Polnt: Not pertnent ?
Notity oper y 12.5  Criticat Temparature: Noi pertinent
126  Critical Pressurs: Not pertinent
1. RESPONSE TO DISCHARGE L LABEL 8. WATER POLLUTION 127 Specilic Gravity:
(See 21 Category: None 8.1 Aquatic Toxicity: Oata noi avaiiable 0.822 at 20°C (liquid)
Mechanical containment 22 Clase: Not pertinent 82 Waterfowl Toxicity: Date not available 128 Uquid Surface Tenslon:
Should be removed 5.3 Blological Oxygen Demsand (BOOK 27 dynes/cm = 0.027 N/m ai 20°C
Chemical and physical traatment Oata not availabie 129  Lilquid Water Interfecial Tension:
. 6.4 Food Chain Concentration Potential: 47 dynea/cm = 0.047 N/m at 70°C
None 12.10 Vapor (Gas) Specific Gravity:
Not pertinent
12.11 Ratio of Specific Heats of Vapor (Gas):
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS Not pertinent
11 co y Class: 4.1 Physical State (ae shipped): Liquid 12.12  Latent Heat of Vaporization:
Hydrocarbon Mixtures 4.2 Color: Coloriess Not pertinent
32 Formuia: Nol apphcable 4.3 Odor Very faint 12,13 Heat of Combustion: Data not avaiiable
3.3 IMO/UN Designation: 3.3/1270 12.14 Hest of Decomposition: Not pertinent
14 DOT ID No: 1270 12.18  Hest of Solution: Not pertnent
1.8 CAS Registry No.: Data not aveilable 12,18 Hest of Polymerization: Not pertinent
12.25 Heat of Fuslom Data not svailable
12.26 Limiting Yelue: Data nol availabie

S.  HEALTH HAZARDS

&t

Goggies of face shieid.
of liquid can causs very l0ose bowel movements.

52

8.4 Threshoid Limit

410 Odor Threshoit:

[ %] T;ulmtnl of Exposure: EYES: wash with water.

Value: 5 mg/m? (mist)

8.6 Short Term Inhsistion Limits: Not pertinent

8.8 Toxicity by Ingestion: Grede 1; LDso = 5 10 15 g/kg
8.7 Lats Toxicity: None

58 Vapor (Gas) lrritant Characteriatics: None

5.0 Liquid or Solid kritant Characteristics: None

Not partinent

8.11 IDLN Value: Data not available

9. SHIPPING INFORMATION

9.1 Grades of Purity: Commaerciai; refined
9.2 Storage Temperature: Ambient

9.3 Inert Atmosphere: No requirement
9.4 Venting: Open (flame arrester)

1227 Reid Vapor Pressure: Data not availsble

NOTES
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OILS, MISCELLANEOUS: PENETRATING OPT

Common Synonyms Oty Manid Yelow Motor oi-ike odor 8. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Water e o4 &1 Flesh Point: 205°F (Ses Hazard Assesament Handbook)
Floats on water 62 Flammable Limits in Alr A-T-U
: Data not availshie
43 Fire Extinguishing Agents: Foam, dry
chemical, or carbon dioxide
discharge  possible. 6.4  Fire Extinguishing Agents Not to be
Caf tre depdromenc rivwighmsin v 11, HAZARD CLASSIFICATIONS
isolate and remove material. 6.8 Special Hazarde of Combustion 11.1 Code of Feders! Reguistions:
Notify locsl hesith and pollution control agencies. Products: Not pertinent Not listed
6.8 Behavior in Fire: Not pertinert 112 NAS Hazard Rating for Bulk Water
&7  ignition Temperature: Oala not available AL Not listed
Comustbe, 68 Electrical Hazard: Not pertinent 11.9 NFPA Hazard Clagsification:
Extinguish with foam, dry chemical, or casbon dioxide. &9  Buming Rete: Data not evaiabie Not fated
Water may be inetiective on fre. 610 Adiabetio Flame Tempersture:
Data not avaliable
Fire 611 Stoichiometric Alr to Fust Ratio:
Data not aveilabie
6.12 Flame Tempersture: Data not available
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
7.1 Reactivity With Water: No reaction
; rm“ T 12 with No
B o ot ot ot
E".‘J‘s‘%’é‘é‘mﬁ':,'m mwm'u«nmmm 7.3 Stability During Traneport: Stavle
IFSWA"LHILOWEDMmMIlGONSCIOUS.hmmmm 7.4 Neutraitring Agents for Acids and
Caustics: Not pertinent
DO NOT INDUCE VOMITING. 75 Potymertaation: Net pertinent
Exposure 78 Inhibitor of Polymertzation:
Not pertinent
7.7 Molar Ratio (Reactant to
Producty: Dais not availeble
78 Reactivity Group: 33
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and 1 stre
Effect of low concerntrations on aquatic ite is unknown. Lepaked
Water ;:y‘“:‘:mmnnm-wmu \ntakes. 122 Molecuisr Weight Not pertinent
Poilution Notty local health and widite offciais. e ':::': ;O:::n‘:nztm
Notify operators of nearby water intakes. 125 T ture: Not
128 Critical Pressure: Not pertinent
1. RESPONSE TO DISCHARGE Z LABEL 4. WATER POLLUTION 127 Spectlic Gravity:
(Boe ) 2.1 Catagory: None 8.1 Aquatic Toxicity: Data not avaiable 0.8961 at 20°C (liquid)
Mechanical containment 22 Cless: Not pertinent 8.2 Waterfow! Toxicity: Data not availabie 120 Liquid Surface Tensiom: -
Shouid be removed 83 Biological Oxygen Demand (BODY 29.8 dynes/cm
Chemical and physics! treatment Data not avaiable = 0.0298 N/m at 24°C
8.4 Food Chein Concentration Potentisk: 120 Uaquid Water interfacial Tension:
None 5.5 dynes/cm = 0.0055 N/m st 22°C
12.10  Vapor (Gas) Specific Gravity:
Not pertinent
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1111 Ratlo of Specific Hests of Vapor (Qsak
1t ca Closs: 4.1 Physical Stats (ae shipped): Liouid Not pertinent
Mixtures 42 Color: Yelowish 1212 Latent Heat of Vaporizstior:
32 Formuls: Not appiicable 43 Odor: Like motor ol Not pertinent
2.3 IMO/UN Designation: 3.3/1270 12.13 Heat of Combustiore {ast.)
34 DOT ID Noz 1270 —18.000 Btu/M = —10,000 cai/g =
385 CAS Registry No.: Osta not svaliable —420 X 10% J/kg
1214  Heat of Decomposition: Nol pertinent
12.18  Heat of Solution: Not pertinent
S, HEALTH HAZARDS 9. SHIPPING INFORMATION 1218 Meat of Polymertzation: Nol pertinent
12.28 Heat of Fusion: Dats not availsbie
Lo Qloves; goggles or face shieid. 0.1 Grades of Purity: Commercial 1226 Umiting Vaiue: Data not available
82 8y f v Uaquid may imitaie stomach and increase frequency of bows! 92 Storage Temperature: Ambient 1227 Reid Vapor Preasure: Data not svakable
mavements. 9.3 Inert Atmosphers: No requirement
5.3 Treatment of Exposurs: INGESTION: have victim drink water or mili: do NOT induce vomiting. 0.4 Venting: Open (flame erraster)
ASPIRATION: check for delayed development of puimonary irtitation by seriel x-rays. EVES:
wash with copious amounts of water. SKIN: wipe off, wash with soap and water.
54 Threehold Limit Vaiue: Data not avadsbie
55 Short Term inhaiation Limits: Data not available
5.6 Toulcity by ingestion: Grade 1; LDse = 5 to 15 g/kg
5.7 Late Toxicity: Data not available
5.8 Vapor (Ges) kritant Cherscteristics: Vapors cause 8 siight smarting of the eyes or respiratory
system if present in high c-ncentrations. The affect is temporary.
59 Uquid or Solid irritant Che. . ieristics: Minimum hazard. if spilled on ciothing end ailowsd to
remain, may Cause smarting and reddening of skin.
510 Odor Threshoid: Data not avaiisble
811 IDLN Value: Data not availsbie
NOTES
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OILS, MISCELLANEOUS:

TRANSFORMER

OTF

Olly Squid Coloriess 1o Ight Motor of-Bks odor

Floats on water.

»
-

1 5 4 S T S T

& FIRE HAZARDS
Flash Point: 205°F O.C.
Flammable Limits in Al
Data not svailable
Firs Extinguishing Agents: Foam, dry
chemical, or carbon dioxide

(Ses Hazard Asessement Handbook)

10. HAZARD ASSESSMENT CODE

A-T-U

1.t

11.  HAZARD CLASSIFICATIONS

Code of Federal Reguiations:
Net Rated
NAS Hazard Rating for Bulk Weler

Sehavior in Fire: Not pertinent na
Combustible.
Extinguish with foam, dry chemical, carbon dioxide.
Water may be ineflective on fire. 4.10 Adisbetic Flame Temperature:
Flr. [ 53]
6.12 Fame Tempersture: Data not svaliable
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
Uouo 7.1 Resctivity Wih Watar: No resction
o T 72 y with No
Hmmm%do;&mm'.vu o reaction
arses water.
IF IN EYES, hoid eys#ds open and flush with plenty of water. 73 Stabiity During Traneport: Stable
{F SWALLOWED and victim is CONSCIOUS. have victm drink water 7.4 Neutrailzing Agents for Acide and
o Caustics: Not pertinem
DO NOT INDUCE VOMITING. 15 Not
Exposure 74 inhibitor of Polymertzation:
Not pertinent
7.7 Molar Ratio (Reactant 0
Producty Dats not avaiable
7.8 Reactvity Groux 33
) 3
1
Effact of low concentrations on aquatic Me is unknown.
0 shorsiine.
Water May be dangercus R enters water intakes. ::
Pollution Notify local heaith and widiite officials. 124
Notify operstors of nesrtly water inlakes.
i}
1. RESPONSE TO DISCHARGE 1 (ABEL 8. WATER POLLUTION ’:_':
(See 2.1 Category: None 6.1 Aquetic Toxicity: Deta not avelable 12.7
Mechanical containment 22 Class: Not pertinent 42 Waterfow! ToxicRy: Data not avaisbie
Should be removed 4.3 Blological Oxygen Demend (BODR 129
Chemical and physicel yeatmen Data not available e
44 Food Chein Concentration Potentiak

1 CHEMICAL DESIGNATIONS

4. OBSERVABLE CHARACTERISTICS

3.1 CQG Compatibility Class: Misosianecus 4.1 Physicel State (a8 shipped) Liquid
Hydrocarbon Mbhuses 4.2 Color: Coloriess to Aght brown
Formule: Not appiicable 43 Odor: Like motor of

DOT 1D No: 1270

2444

0/UN Designetion: 3.3/1270
CAS Registry No.: Data not availsbie

Nons

1210

71

1212

1213
1214
118
12.1¢
1228
12.2¢

§.  HEALTH HAZARDS

[

gloves; gogples or ‘ace ahieid.
of Nquid may irritate siomach and cause incressed

requency of bowel movements. i tsken into ungs, deleysd puimonary iritation may oo,

g

imitation by serial

Treatment of Exposure: INGESTION: do NOT induce vomiting. ASPIRATION: check for delayed

X-rays. EYES: wash with copious amounts of water. SKIN: wipe off and wash

with s08p and water.
Tiweshold Limit Value: Data not svailsble

Toxicity by ingestior: Grade 1; LOse = 5 o 16 g/kg

54
&5 Short Term inhaistion Limits: Dsta not available
(Y]
| &

7 Late Toxicity: Dsta

not aveilable

S8 Vapor (Ges) kitant Characteristics: Vapors Caume a sight smarting of the eyes or respiratory

systom & present

in high concentrations. The effect is temporary.

859 Ucuid or _id kritant Characterietios: Minimum hazard. it spilled on clothing and allowed 1o
remein, Mey Couse sMArtng and reddening of the ekin.

Odor Threshold: Data not aveliable

£11 IDLH Value: Deta not availeble

144§

9. SHIPPING INFORMATION

107

PHYSICAL AND CHEMICAL PROPENTIES

Phrysical State ot 16°C and 1 st

Uicuid
Molecular Weight: Not pertinent
Soling Point et 1 et Yery high

Point:

—75'F = —50°C = 214°K
Criticsl Tempersture: Not pertinent
Critical Pressure: Nof pertinent
Specific Gravity:

0.891 at 15°C (Rquid)
Liquid Burface Tension: Cata not avalable
Uquid Water interfecial Tension:

49 dynes/cm = 0.048 N/m st 25°C
Vapor (Gas} Specific Gravity:

Not partinent
Ratio of Specifia Heats of Yapor (Qesk

Not pertinert
Latent Hest of Vaportzation:

Not pertinent

Heat of Fusion: Dats not available
Usniting Valye: Data not available
Meld Vepor Pressure: Data not eveliable
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SULFURIC ACID

SFA

10. HAZARD ASSESSMENT CODE

{See Hazard Assessment Handbook)

A-P-0

11.  HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguistions:

Corrosive material
11.2 NAS Hazard Rating for Bufk Water
Transportation:
Category

fating

Conwnon Synonyms Oity hiquid Coloriess Odoriess 6. FIRE HAZARDS
it 6.1 Fissh Point: Not flammabla
Fertilizer acid 62 Flammabie Limits in Alr: Not flammable
Chamber acid Sinks and mixes violently with water. fitating mist ls produced. 63  Fire Extinguishing Agents: Not pertinent
8.4 Fire Extinguishing Agents Not to be
Used: Waler used on adj fres
AVOID CONTACT WITH LIQUID. Keep peopie lwa.vnd shouid be carefully handied.
Wear 5 9
Stop discharge  possible. v 6.5  Special Hazards of Combustion
Inclate and diecharged Products: Not pertinem
Notity focal heaith and poliution control agencies 84 Behavior in Firs: Not flammable
- 4.7 ignition Temperature: Not flammable
88  Electrical Hazard: None
Not 6.9 Buming Rate: Not flammabile
Mlynunh'mmmmeum §.10 Adiabatic Flame Temperature:
Flammable gu pé\édumd eog'm:tﬂnem Data not availsble
PRODUCE Stoichiometrie
W'-gm lnnsd w? tus, and rubber overciothing. a1t Alr to Fuel Ratio:
Fi DO NOT USE WATER ON ANACE Fi ES Deala not svailable
re Extinguish with dry chemical or carion dioxide, 6.12 Flame Temperature: Data not available
—
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
ST 7.1 Reactivity With Water: Reacts vioiently
iritating fo eyss, nose and throst,
H inhaled, will cause coughing, difficult breething, or ioes of with evolution of hest. Spattaring
enmmmu occurs when waler 18 added to the
IF IN EYES, MMWIMWMMMWD‘WU compound.
f bresthing has stopped. give atificial respr 12 with C
w;l.ﬂwwuﬂ"w' O'VCOIWO" Extremnely hazardous in contact with
Wil bun skin and eyes. many materiaia, particularly metals and
Exposure armiu H swailower. and combustibias. Diute ackd reacts with
Fhush aflected areas with pienty of water. most metals, releasing iydrogen which
IF IN YES,hold!ydid-ppmmnmnMﬂ\M waler. can form axpiosive mixtures with air in
IF S:A'I'.‘:EWED and victim 18 CONSCIOUS, have victim drink water confined spaces.
DO NOT INDUCE VOMITING. 7.3 Stability During Tranaport Stabie
7.4  Neutrailxing Ageris for Acida and
Caustics: Dilste with water, then
nautraiize with iime, limesions, or soda
ash.
7.5 Polymertzation: Not pertinent
HARMFLI. TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. 7.6 Inhibiter of Polymerization:
Water May be dangerous i It enters water intekes. Not partinant
heaith and wildife officials.
Pollution m operators of nearby watar intakes.
{Continued)
1. RESPONSE TO DISCHARGE 1 LABEL 8. WATER POLLUTION
{Ses 2.1 Category: Corrosive 8.1 Aquatic Toxicity:
I88US WaITING-COTOSive 22 Claes: 8 24.5 ppm/24 he/bluegit/lethal/tresh
Restrict access water

Dieperse and Nush with care

42.5 ppm/48 he/prawn/LCso/sail waler
Waterfow! Toxicity: Dats not aveilable
Siological Oxygen Demand (BOD:

None

8.4 Food Chain Concentration Potentiek
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS None
31 CQ Compatibility Class: Suifuric acid 4.1 Physical State (as shipped): Liquid
32 Formuls: HaSOe 42 Color: Coloriess (pure) 10 dark brown
3.3 INO/UN Designation: 8.0/1830 4.3 Odor: Odoriess uniess hot then choking
3.4 DOT ID No.: 1830
38 CAS Registry No. 7664-83-9
S. HEALTH HAZARDS 3. SHIPPING INFORMATION
1 Safety shower. eyswash fountam: safety goggies; face shieid; 9.1 Grades of Purity: CP: USP: Technical. at
(oot i or eir-line); rubber safety shoes; rubber apron. 33% to 58% (50" Be 10 66° Be).
52 of vapor from hot, concentrated acid may injure ungs. 9.2 Storage Temperature: Ambient
Swaliowing may cause severe injury or death. Contact with skin or eyes causes severs bumae. 9.3 inert Atmasphers: No requirement
53 Treatment of Exposure: Call a doctor. INHALATION: observe victim for delayed 9.4 Venting: Open

54
L1 ]
a8
&7
58

(1]

puimonary
reaction. INGESTION: have victim drink water if possible; do NOT induce vomiting. EYES AND
SKIN: wash with large smounts of water for at least 15 min.: do not use oils or ointments in

syes; treat siin bums.
Threshold Limit Velue: 1 mg/m?*

Short Term inhaltion Limits: 10 mg/m? for 5 min.; 5 mg/m® for 10 min.: 2 mg/m* for 30 min.; 1

mg/m? for 60 min
Touxicity by ingestion: No stfects sxcept those secondary to tissue damage.
Late Toxicity: None

Vapor (Ges) krritant Characteristics: Vapors from hot ecid (77-08%) cause moderate krritation of

eyes and respirsiory sysiem. Effect is temporary.

Uquid or Solid krritant Chavacteristics: 77-98% acid causes severs second- and third-degree

bume of skin on short contact and is very injurious to the syes.

5.10 Odor Threshokt Grester than t mg/m*
6.11 IDLN Value: 80 mg/m*

1214

122
123

124
128
128
127

120
129

12.10
111
1212
1213
1214
12,18
12.18
12.28

12.2¢
12.27

PHYSICAL AND CHEMICAL PROPERTIES
Physical Stats st 16°C and 1 atm:

Liquid
Molecular Weight: 58.08
Botiing Point at 1 atm:
644°F = 340°C = 617K
Freazing Point: Not perinant
Critical Temperature: Noi pertinent
Critical Presaure: Not periinent
Specific Gravity:
1.84 at 20°C (Mquid)
Liquid Surface Tension: Not pertinent
Liquid Water interfacis! Tension:
Not pertinent
Yapor (Gas) SpecHic Qravity:
Not partinent
Ratio of Specific Heats of Yapor (Gas):
Not pertnent
Latent Heat of Veporization:
Not pertinent
Heat of Combustion: Not pertinent
Heat of Decomposition: Not pertinent
Hest of Solutio: —418.0 Btu/fo
= —232.2 cal/g = —9.715 X 10 J/kg
Heat of Polymaerization: Not pertinem
Hoest of Fusion: Data not availabie
Umiting Value: Data not available
Rleid Vapor Pressure: Low

*Physical propories apply to
concentrated (98%) acid

uniess olherwise stated. More dilute
acid |s more waler-like.

78

7. CHEMICAL REACTIVITY (Continued)
7.7 Holer Ratio (Reactant 1o Product): Dala not available

Reactivity Group: 2
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TETRACHLOROETHYLENE TTE
. Common Synonyme Watary flquid Coloriess Sweet odor & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Perciens 4.1 Flash Point: Not Nammabie {See Hazard Assessment Handbook)
Perchiorosthylene 62 Flamwnabie Limits in Alr: Not flammable A-X
Sinks in water. irritating vapor is produced.
Perk . €3 Firs Extinguishing Agenta: Not pertinent
84  Firg Extinguishing Agents Not to be
Used: Not pertinent
Siop discharge i possible. 68 Special Hazards of Combustion
Aveid on with | and vapor. Tonc, may be 11.  HAZARD CLASSIFICATIONS
M""‘”w'm'mwmw'“““-m generated in fires. 111 Cade of Federsi Reguiations:
68  Behwvior In Fire: Not pertinent ORM-A
67 ignition Tempersture: Not flammable 112 NAS Hazerd Rating for Bulk Water
68 Eleotrical Hazard: Not pertinent
Not 49 Burning Rete: Not lammable
Poisonous gases are produced when heated. 610 Adisbetic Flame Tempersture:
Deta not avaiiable
.11 Stoichiometric Alr to Fuel Retio:
Data not available
Fire 412 Flame Deta not sval
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
YAron 7.1 Reactivity With Water: No reaction
¥ e w8 Coume SO breating, or love of 72 witn No
Mowwmd'!-& ove reaction
" siooped, give artificial reapiration. 13 T
1 breatning s dificut, give : a Stablfity During "'z"‘s":’
mhw“m Caustics: Not pertinent
mnm 7.5 Polymertzation: Not pertinent
Exposure Remove contaminated and shoes. 76 hibitor of Polymertzatior:
T BT ES Rkt eyeis cpen andl s with pienty of weler. Not pertinent
IF SWALLOWED and victen s CONSCIOUS. fve victim crink water 7.7 Molar Ratio (Meactant to
or milk. Producty Data not svailebie
78 Resctivity Group: Deta not availsble
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State at 15°C and t et
wumwmmhhm Uquid
Water May be dangerous R enters watar intakes. 121 Molecular Weight: 16583
Notity iocal heaith and wildite officiais 123 Boling Point ot t st
Pollution Nolify operators of nearby water intakes. 250°F = 121°C = 394°K
124 Freezing Point:
—83F m —224°C = 250.8°K
1. RESPONSE TO DISCHARGE 1 s L. WATER POLLUTION 125 Critcel Temperature:

Bee L1 Category: None &1 Aquatic Toxicity: Deta not svalabie 657°F w UT'C = 820'K
Shoutd be. removed 12 Cless: Not pertinent 82 Wasterfow! Toaicity: Data not avaiable 128 Critical Pressure: Not pertinent
Chemical and phweicsl Yrestment 43 Biciogical Oxygen Demand (BODY 127 Specific Gravity:

None 1.83 &t 20°C {liquid)
84 Food Chain Concentration Potentiak 128 Uquid Surface Tension:
None 31.3 dynes/cm = 0.0313 N/m &t 20°C
129  Uauid Water interfecial Tension:
44.4 dynes/cm = 0.0444 N/m al 25°C
3. CHEMICAL DESIGRATIONS 4. OBSERVABLE CHARACTERISTICS 1210 Vevor (Gue) Soweic Graritys
21 CO Compsiibiity Clase: Noi lsted 41 Physical State (ae shippedy tiquid Not pertinent
42 Formule: CleC=CCls 42 Color: Coloriess 1211 Ratio of Specific Heats of Vapor (Gesk
23 MO/UN Designatiore 9.0/1897 43 Odoar: Ethereal; ke chioroform; midly 1.118
34 DOT ID No: 1807 swest 1212 Latent Hest of Vaportzation:
218 CAS Registry Mo.: 127-18-4 90.2 Btu/B = 50.1 cai/Q =
210 X 10% Jrkg
1213 Hest of Combustion: Not pertinert
1214 Heat of Decomposition: Not pertinent
N . PPING INFORMAT! 1218 Heat of Solution: Not pertinentt
S HEALTH HAZARDS 9. SHI RMATION 1218 Heat of Nt
&t For high vapor concentrations use approved canister of 0.1 Grades of Purity: Dry cleaning and 1225 Heat of Fusiom Data not svailable
air-suppied mask; chermical goggies or face shisid; piastic gioves. industrisl grades: 95+ % 1226 Umiting Yalue: Data not svaiiable
.2 [, Vapor can affect ceniral nervous system and cause anesthesia. 92 Storsge Tempersture: Ambient 12.27 Reid Vapor Pressure: Data not avellable
Liquid may iritate eskin afer projonged contact. Mey iTiate eyes bt caumes no injury. 9.3 inert Atmoaphere: No requirement
&3 Trestment of Exposurs: INHALATION: ¥ Siness ocours, remove patient 10 fresh air, keep him 84 Venting: Pressurs-vacuum
warm and quiet, and get medical attention. INGESTION: induce vomiting only on physician’s
recommendation. EYES AND SKIN: flush with plenty of water and get medical attention ¥
. vitation or injry ooCUrS.
&4 Thweshold Limit Velus: 50 ppm
&5 Short Term inhalstion Limits: 100 ppm for 80 min. .
&8 Toxicity by ingestion: Grade 2; LDee = 0.5 10 5 9/kg
87 Lsia Toxicity: None
88 Vapor (Gas) irritant Characieristicn: Vapors cause & sight smarting of the eyes or tvoat #
present in high concentrations. The effect is lemporary.
68 Liquid or Solid iritent Charecierietion: Minimum hazard. it epiled on clothing and aflowed o
remain, Mey cause amarting and reddening of the skin.

£10 Odor Threshokt: 5 ppm
K11 IDLM Velus: 500 ppm
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TOLUENE

TOL

Common Synonyms Watery Kquid Coloriess Pleasant odor 6. FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
e berzane &1 Flash Polnt: 40°F C.C.; 55°F O.C. (800 Hazard Assessment Handbook)
Methybenzol 62 Flemmabie Limits in Alr: 1.27%-7% =Tl

Fioats on water. Flammabis, iitating vapor is produced. €3 Five Extinguishing Agents: Carbon dioxide ATY
or dry chemical lor small fires, ordinary
foam ior large fires.
Stop it possible. Keep peopie awey. 64 Fire Extinguishing Agenta Nat to be . H FICATIO!
?‘“m “u""o' Wetor may be h 11.  HAZARD CLASSIFICATIONS
upwand af Use water “knock down'' vapor.
Avid comact with Hepad and vapor 85  Special Hazards of Combustion 113 Code of Faderal Reguiations:
Isolate and remove discharged material. Products: Not pertinert Fiammabie liquid
Notify local heaith and pollution control agencies. 86 Behavior in Fire: Vapor is heavier than sr 11.2 NAS Hazard Rating for Bulk Water
and may travel a considersbie distance to
u s0urce of ignition and flash back.
vapor trail may ocou. 47  igaition Tempersture: 997°F
vwmm«nwmmmdo-dm 68 Electrical Hazard: Class |, Group D
4.9 Buming Rate: 5.7 mm/min.
m dry chemical, foam, or carbon dioxide.
Fire i may be ineflective on firs. 6.10 Adisbatic Flame Temperature:
Cool exposed containers with water. Data not aveilsbie
{Continved)
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR 7.1 Reactivity With Weler: No reaction
iitating (o nose end throat. 72 wlth o
i inhaled, COUSe NauUses, vOmiting, headache, dizziness,
or lose of reaction
Move to o, 7.3 Stahility During Transport: Stable
L stopped, artificial respiration.
H :’,:m Ditn siooped. gve 7.4 Noutraiizing Agents for Acide and
Caustics: Not pertinent
ritating 10 skin and eyes. 75 Polymerization: Not pertinent
EXPO.UI‘. wil neusea, vormniting of 1088 of coneciousness. 7.8 Inhibitor of Polymerization:
T e it pronay o whter Not pertinent
IF IN EYES, hokd eyeids open and flush with plenty of water. 7.7 Molar Ratio (Reactant to
IFSWA:"L.OWEDuldMnhCDNSCIOUS have victim drink water Producty Data not avaliable
00 NOT INDUCE VOMITING. 748 Reactivity Group: 32
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and 1 atm:
Dangerous to aquatic ffe in high concentrations. Uquid
Water m hmm us if f enters water intakea. :z .mlmmw.:h::lﬁ‘
Pollution Notty local heaith and wie officiala ZLIF = 110.6°C = 828K
Notty operators of nearty water 124 Freezing Point
—130°F = —85.0°C = 178.2°K
1. RESPONSE TO OISCHARGE 2 LABEL 4. WATER POLLUTION 128 Critical T ture:
{See 21 Category: Flammabie Squid 0.1 Aqustic Toxicity: 805.4'°F = 318.6°C = 501.8'K
issue waming-high flammabliity 22 Cleex 3 1180 mQ/1/96 he/sunfish/TL,/fresh 128  Critical Pressure:
Evecuate sree water 598.1 psia = 40.55 atm = 4.108
4.2 Waterfowt Toxicity: Dala not svailable MN/m2
4.3 Blologice! Oxygen Demand (BOD): 12.7  Specific Gravity:
0%, 5 days; 38% (theor). 8 daye 0.887 a1 20°C (liquid)
64 Food Chain Concentration Potentiet 128 Uquid Surfsce Tension:
None 29.0 dynes/cm = 0.0200 N/m at 20°C
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 129 Liquid Water interfecial Tension:
3.1 CO Compatibiiity Class: Aromatic 4.1 Physicsl State (se shipped): Liquid 36.t dynes/em = 0.0361 N/m at 25°C
Hydrocarbon 42 Color: Coloriess 12.10 Vepor (Gas) Specific Gravity:
32 Formule: CeHsCHe 4.3 Odor: Pungent, aromatic, benzene-ike; Not partinent
3.3 IMO/UN Designation: 3.2/1204 distinct, pleasent 1211 Ratio of Specific Heats of Vapor (Geak
34 DOT ID No.: 1204 1089
18 CAS Regietry No.: 108-68.3 1212 Latent Hest of Vaporzstion:
155 Btu/ib = 66.1 cal/g =
3.81 X 10* J/kg
1213 Hest of Combustion: —17,430 Btu/B
HAZARI 9. SHI MATION
S. HEALTH DS PPING INFOR! = — 0688 cal/g = —405.5 X 108 kg
81 Air-suppiied mask; goggles or fece shieid: plastic gioves. 9.1 Grades of Purity: Resesrch, rasgent, 12.14 Heat of Decomponition: Noi pertnen
52 F Vapors inttate eyes and upper " unct cause dizzi nitration-all 9.8 + %; industrial: 12.15  Hest of Sotution: Not pertinent
y aresl. Liquid initates eyos and causes drying of skin. if containg 94 4+ %. with 5% xylene snd 1218 Hust of Polymertzation: Not pertnent
aspirated, causes coughing, gagging, distress, and rapidly developing puimonary edema. i smadl amounts of banzens and 1228 Hast of Fusion: 17.17 calig
ingested causes vomiting, griping, disrhes, depressed respiration. nonaromatic hydrocarbons: 90/ 120: 12.28 Umiting Value: Data not avsilable
83 Treatment of Exposure: INHALATION: remove 1o fresh air, give artificial respiration and oxygen # less pure than industrial, 1227 Reid Vapor Pressure: 1.1 psia
needed: ceHl a doctor. INGESTION: do NOT induce vomiting; call a doctor. EYES: flush with 92 Storsge Temperature: Ambient
water for at least 15 min. SKIN: wipe off, wash with s08p and water. 9.3 inert Atmosphere: No requirement
5.4 Threshoid Limit Value: 100 ppm %4 Venting: Open (flame amester) or
8§85 Short Term inhalation Limits: 500 ppm for 30 min. pressure-vacuum
5.4 Toxicity by ingestion: Grade 2; LDso = 0.5 to 5 g/kg
87 Late Toxicity: Kidney and kver damage may follow ingestion.
58 Vapor (Gas) rnwmnt Characteristics: Vapors cause & siight smarting of the eyes or respralory
system ¥ present in high concentrations. The effect is temporary.
8.8 Liquid or Solid irritant Characteristics: Minimum hazard. i spitled on clothing snd aliowed
remgin, may cause smarting and reddening of the skin.
5.10 Odor Threshokt: 0.17 ppm 6. FIRE HAZARDS (Continued)
S.11 1DLH Value: 2,000 ppm 4.11 Stoichiometric Alr to Fuel Fatio: Data not available
6.12 Flame Temperature: Deta not avallable
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TCE

52 9 INHALATION: symptome range from ioss of equilibrium end
to ioss of high can be fatal due to simple
with loss of INGESTION: produces effects similar 0
inhalation end may cause some feeling of nausea. EYES: siightly iritating and lachrymatory,
SKIN: defatting 8cton may cause dermatitie.

3 of Get medical for sl eye and any other serious over-
-p Do NOT _ or -
INHALATION: remove victim 10 fresh air; if necessary, apply artificial respiration and/or
administer axygen. INGESTION: have victim drink water and induce vomding. EYES: flush
thoroughly with water. SKIN: remove contamingted ciothing and wash #xpossd area thoroughly
with s0ap end werm weler.

64 Threshoid Limt Vaiue: 350 ppm

68  Short Term inhaietion Limits: 1,000 ppm tor 60 min. n man

48 Toxicity by ingestion: Grade 1; LDse = 5 10 15 g/kg (rat, mouss. rabbit, Guinea pig)

7 Late Toxicity: Data not avaiable

68 Vapor (Gas) irritant Cherscteristica: Vapors cause a slight g of the eyes or

sysiam i present in high concentrations. The effect is temporary.

- &9 Uquid or Solid riteril Characteristics: Minimum hazard. if spilled on clothing and sliowed to
remain, may cause smarting and reddening of the skin.

510 Odor Threshoid: 100 ppm

§.11 1OLN Vailue: 1,000 ppm

23
L X}

Common Synomyme Watary i Coloriaes Sweet odor & FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
D 61 Flash Point Data not available (See Hazard Assessment Handbook)
Asrothens €2 Flammabis Limits in Alr: 7%-18% A-X-¥Y
Chiorothene Sinks in water. ritating vapor is produced. €3 Fire Extinguishing Agents: Dry chemical,

foam, or carbon dioxide
— 64  Fire Extinguishing Agents Not to be
S [] o. Ki
R comacy with b o vapor Y Used: Not pertinent 1. HAZARD CLASSIFICATIONS
Cail fre department. 68 Special Hezards of Combustion
isolste and remove discharged maieria). Producta: Toxic end ritating gases are 11.1  Code of Feders! Reguistiona:
Notify local health and poliution control agencies. generated in fires. ORM-A
8.8  Behavior in Fire: Not pertinent 11.2 NAS Hazerd Rating for Bulk Water
47 ignition Tempersture: 832°F
&8 Electrical Hezard: Not pertinent
ARE P FIRE. 49 Buming Rate: {eat) 2.9 mm/min.
brud ped '?"'"l €.10 Adiabstic Flame Temperature:
: : Data not avaiable
Fll’. 4.11  Stoichiometric Al to Fusl ﬂllh'
Data not available
§.12 Flame Temperature: Daia not available
Tyt —
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
l’Oﬂ
nose end 79 lm Wih Water: Reacts M,
!mﬁ u—m—-ummm releasing COrTosive hyorochionc acid.
12 with
llow-d. give artificial respiration. N
1 Eraating s cHiam, ghve oxypen Corrodes aiuminum, but reaction is not $13 NFPA Hazard Classification:
hazardous. Category Classification
Heaith Hazard (Blue). 2
7.3 Stability During Traneport: Stable
Ex !" ...%" mrﬁ-m"‘ pausse 7.4 Neutraitzing Agents for Acids snd ;""""‘""'z ‘““’"- ;
POSUre | L aftacied sraes with pienty of water Caustica: Not pertinent ’
IF IN EYES, hoid eyelida open and flush with plenty of water. 75 Polymertzation: Not pertinent
IF SWALLOWED and victim is CONSCIOUS. have victim drink water 7.6 inhiltor of Polymerization:
or milk and have victim induce
|stm.owsou-¢muu OR HAVING CON- Not partinent
VULSIONS. do nothing except keep victim warm, 7.7 Moier Ratio (Reactant to
Producty Data not available
78 Reactivity Group: 38
12, PHYSICAL AND CHEMICAL PROPERTIES
121  Physical State at 15°C and 1 atne
EMfect of low concentrations on M Me is unknown. Uquid
Water May bumm 1t erers waler 122 Molecular Weight: 133.41
Notity ith and wildie officiale. Point
Pollution Notify operators of nesrby waler intekes. 123 8o m" " 1 ot
165°F = 74'C = 347°K
124  Freezing Point
<~38'F = <—38°C = <23¢K
1. RESPONSE TO DISCHARGE 1 LABEL 8. WATER POLLUTION 128 Critical Temparsturs: Not pertinent
(Soe 11 Catagory: None &1 Aquatic Toxicity: 128 Critical Presaure: Not pertinent
Should_be removed 21 Cless: Not persinent 75-150 ppm/ */pinfish/ TL,/salt water 127  Specific Gravity:
Chemical and physical trestment “Time period not specified. 1.31 &t 20°C {liquid)
42 Waterfowl Toxicity: Data not availsbie 12.8 Liuid Surface Tension:
6.3 Bilologicai Oxygen Demand (BODY: 25.4 dynes/cm = 0.0254 N/m at 20°C
Data not available 129  Uquid Water intertacial Tension: {est)
8.4 Food Chain Concantration Potentiak: 45 dynes/cm = 0.045 N/m a1l 20°C
None 1210 Vapor (Qaa) Specific Qravity: 4.6
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 1211 Reiio of Specific Heats of Vepor (Gae):
1 co Class: 0 4.1 Physical State {ss shipped): Uquid 1.104
hydrocarbon 42 Color: Coloriess 1212 Lstent Hest of Vaportzation
32 Formuie: CHaCCle 43 Odor: Chiorolorm-ike: sweetish 100 Btu/ib = 58 cal/g =
13 IMO/UN Designation: Not lsted 2.4 X 10% J/kg
3.4 DOT 0 No.: 2831 1213 Heat of Combustion: (est) 4700 Btu/ib
18 CAS Regielry No.: 71-85-8 = 2800 cai/g = 110 X 10® J/kg
1214 Heat of Decomposition: Not pertinent
1218 Heat of Solution: Not pertinent
5. HEALTH HAZARDS 9. SHIPPING INFORMATION 1218 Heat of Polymerizatior: Nol pertinent
1228 Heat of Fusion: Data not available
&1 mmmmmﬂoﬂwm-ﬂw‘dh—m 9.1 Grades of Purity: Uninhibited; inhibited; 1226 Umiting Value: Data not avaisble
P for o o polyvinyl-sicohol-type gloves; chemical safety goggles industrisl nhiblted; white room; cold 1227 Reld Vepor Pressurs: 4.0 psia
and face shieid; necprens safely shoes (or isather safety shoes plus neoprene (ootwear); cleaning
neoprens or polyviny! sicohol suit or agron for spiash protection. $2 Storsge Temperaturs: Ambient

NOTES
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TRICHLOROETHYLENE

TCL

&7 Lete Toxicity: Deta not available

58 Vapor (Gas) kritant Charscteristics: Vapors cause a sighi emarting of the eyws or respiratory
system i present in high concentrations. The effect s temporasy.

59 Liquid or Solid kritant Characterietics: Minimum hazard. H spilled on clothing snd aliowed lo
remain, may csuse smarting and reddening of the skin.

&0
&1

Odor Threshokt 50 ppm
TOLH Value: 1,000 ppm

!
j  Common Symonyme Waty Siqud Coloriese Sweet odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
Blisieakgis i &1  Feah Point: 90°F C.C.; practicaly {Se# Hatard Assessment Handbook)
Chioryien i nonflammable A-X-Y
Gemaigens Sinks in water. Iriating vapor s produced. 42 Flammable Limits In Alr: 8.0%-10.5%
Tm Trilens €3 Fire Extinguishing Agents: Water fog
0.4 Fire Extinguishing Agents Not to be
Slopdtchuoawpouhu Keep people away. Used: Not pertinent
eﬁ"’ Contacs with iquid and vaper. 05 Special Heaarde of Combustion 11.  HAZARD CLASSIFICATIONS
isolate and remove discharged material. Products: Toxc and ritating gases ere | 111 Code of Federat Regutations:
Notify iocel heaith and poliution control agencies. procuced in fire situations. ORAM-A
6.8 Behavier in Fire: Not pertinent 112 NAS Hazard Rating for Bulk Water
&7  ignition Temperature: 770°F Transgoristion:
68 Electrical Hazard: Not pertinent
ROVSNOUS GASES ARE PRODUCED IN FIRE. 49  Buming Rats: Not pertinent
6.10 Adisbetic Flame Temperative:
emqm"aymmuon&am. Data not sveilabie
Flr‘ 4.1 Stoichlometric Alr to Fuel Ratio:
Data not available
.12 Flame Temperature: Data not sveilsbie
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR
© nose and throat. 7.1 Reactivity m Water: No reaction
if inheled, will cause neuses, vomiting, d¥ficult breathing, a2 No
" ab:.: n-c«m
love 10 or.
f breathing has stopped, gve artificial raspiration. 7.3 Stability During Tranaport: Siable
if breathing is difficult. give oxygen. 7.4 Meutaiizing Agents for Acids and
Caustics: Not pertinent
Irvlmhu 10 okin and eyes. 7.8 Polymerization: Not pertinert
Exposure Nndlond.ﬂ nauses, vomiting, dificult bregthing, 7.6 Inhibitor of Polymerization:
of loss Not pertinent
Remove comnmll-d ciothing and shoes.
lFFkTh Enyﬂgglogo:md:‘m pldwv of \ulu of 7.7 Moier Retio (Reactant to
N with phenty of wat
IF SWALLOWED and and vctm conscnous Rave victm Gk water 18 Productk Duia ot avelable
F SWALLOWED U OR HAVING CON-
VULSIONS, do nmhho sxcept keep victim warm.
12, PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and t atm:
Effect of low concertralions on aguatic e is unknown. Liquid
Water May be dangerous I It enters water imakes. 122 Molecular Weight: 131.38
Notity iocal heaith and wildiife officials. 123 Bolling Point at 1 atm:
! Pollution Notity operators of neartry water Intakes. 189°F = 67°C = 360°K
124 Freezing Point
—123.5°F = —88.4'C = 1868.8°K
1. RESPOMSE TO DISCHARGE 1 LABEL 8, WATER POLLUTION 128 Critical Temperature: Not pertinent
(Ses 21 Category: None 8.1 Aquatic Toxicy: 126  Critical Pressurs: Not pertment
Should be removed 21 Clase: Not persnent 660 mg/1/40 tw/daphnia/kiN/fresh 127 Specific Gravity:
Chemicel and physicel trestment watler 1.48 a1 20°C (Iquid)
62 Walerfow! Toxicity: Data nol available 128 Uaquid Surface Tension:
4.3 Blological Oxygen Demend (BODY: 29.3 dynes/cm = 0.0283 N/m st 20°C
Data not avaiable 129  Liquid Water Interfacial Tensiom:
4.4 Food Chein Concentration Potentiak 34.5 dynes/cm = 0.0345 N/m at 24°C
None 12.10 Vapor (Gss) Specific Gravity: 4.5
3. CHEMICAL DESIGNATIONS 4. OBSERV/Z"LE CHARACTERISTICS 1211 Ratio of Specific Hests of Vapor (Geak
1t co Mty Class: Hgioger 4.1 Physical State (ss ehipped): Liquid 1118
hydrocarbon 42 Color: Coloriess 1212 Latent Hesat of Veporization:
312 Formuis: CHCl=CCle 4.3 Odor: Chioroform-ike; etheresl 100 B/ib = 57.2 cal/g =
2.3 IMO/UN Designatiors: 9.0/1710 24 X 10° J/kg
4 DOT iD No.: 1710 12.13  Hest of Combustion: Not pertinent
218 CAS Regletry Mo 79-01-8 1214 Heat of Decomposition: Not pertinent
1215 Heat of Solstion: Not pertinent
1218 Heat of Polymerization: Not pertinent
HAZARDS 9. SHIPPING INFORMATION 1228 Heat of Fusion: Data rot avaiiable
S HEALTH X 1220 Umiting Value: Dala not available
81 Organk, vapor-ack] gas canisier. seif-contained breathing 9.1 Grades of Purity: Tachnical: dry cleaning; 1227 Reid Vapor Pressure: 2.5 psia
for or vinyt gioves; chemical safely goggles: fece-shieid; degreasing; axtraction
wmmdymm-ﬂwwluwm 92 Storsge Temperature: Amblent
52 F INHALATION: sympiome range irom iritation of the noss and 9.3 inert Atmosphere: No requiremernt
throat 10 Neusesa, an sftitude of ivesponeibiily, biured vieion, and finally disturbance of central .4  Yenting: Pressure-vacuum
nervous system resuiting in cardiac faliure. Chronic exposire may cause orgenic inkury.
INGESTION: sy smilar o SKIN: action can cause dermatitie. EYES:
slightly irvitating sensation and lachrymation.
[ ] of Do NOT or get medical for skt
cases of overaxposurs. INHALATION: remove victim to fresh aiv: # necessary, apply artificiel
reapiation and/or administer oxygen. INGESTION: have victim drink watsr send induce vomiting:
repeat three times; then give 1 tablespoon epeom saits in water. EYES: flush thoroughly with
water. SKIN: wash thoroughly with s0ap and warm water,
&4 Threshoid Limit Value: 50 ppm
58  Shorl Term inheletion Limits: 200 ppm for 30 min.
5.8 Toxicity by ingestion: Grads 3; LDvo = 50 to 500 mg/kg OTES
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TCF

/ F-11; Freon 11
Genetron 11

Arcton 8

Im‘ﬂ:Elﬂﬂnﬂ "
1

Isotron 11; Ucon 11

Common Synonyms | Liquid Odortess

M-hm’:ﬂ.mvwbmmm

;Iop discharge L] possible. Keep peopls awey.

Isolate and remove discharged matenal.
Notity iocal heaith and pollution control agencies.

6. FIRE HAZARDS
6.1 Flash Point: Not flammable
62 Flammable Limits in Alr: Not flsmmable
6.3  Fire Extinguishing Agents: Noi pertinent
8.4 Fire Extinguishing Agents Not to be

4.8 Behavior in Fire: Not pertinent
0.7 Ignition Temperature: Not lammable

10. HAZARD ASSESSMENT CODE
(8ee Hazard Assessment Hendbook)

AC-HJ

11.  HAZARD CLASSIFICATIONS
11.1 Code of Federsi Reguistions:

Not hsted

112 MAS Hazard Rating for Bulk Weter
Iy )

Data not

1.9 NFPA ’;‘“ Classification:

Dala not availsble

Not flammabie. 4.8 Electrical Hazard: Not pertinent
ISONOUS GASES MAY D IN FIRE. 8.0 Buming Rate: Not flammable
W w&cﬁm% 'gw‘ﬁ" 6.10 Adisbatic Flame Tempersture:
Data not svaiisbie
Flre 0.11 Stoichiometric Alr to Fuel Retio:
.Data not available
8.12 Flame Temperature: Dala not availabie
CALL FOR MEDICAL AID.
. 7. CHEMICAL REACTIVITY
YAPOR 7.1 Reactivity With Water: No reaction
n::-uf&n-:'-m 3 :'Midd ""'m 2 with C No
give respiral Ny
1 bre in difficut, reaction
eatning e 7.9 Stability During Transport: Slable
7.4 Neutraiizing Agents for Acids snd
Not hermtul. Caustica: Not pertinent
7.3 Polymertaation: Not pertinert
Exposure 7.8 inhibitor of Polymerteation:
Not pertinent
7.7 Moiar Ratio (Reactant to
Productk Dala not svaiabie
7.8 Reactivity Group: Data not avaiable
17
12.1
Not harmtul to aquatic iife.
Water May be dangerous if it enters water iniakes, 122
Notify local hesith and wildiife officiais,
Pollution Notify operators of nearby water mtakes. ::-':
128
1. RESPONSE TO DISCHARGE 2 LABEL & WATER POLLUTION oy
(See ) 2.1 Categary: None 8.1 Aquatic Toxicity: 128
Shouid be removed 22 Class: Not pertinent None 129
Chemical and physical treatment 42 Waterfow! Toxicity: None
4.3 Bilological Oxygen Demand (BOO)K 12.10
None
8.4 Food Chain Concentration Potentist: (FR1
None
12212
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS
3.t CG Compatibility Claes: Not listed 4.1 Phrysical Siate (ss shipped): Liquid 12.13
32 Formula: CFCla 42 Color: Coloriess 12.14
3.3 IMO/UN Designation: Not isted 43 Odor: Odoriess; wesk chiorinated soivertt 1218
3.4 DOT ID No: Data not avadabie 1218
3.5 CAS Registry No. 75-80-4 1228
12.2%
1027

54
S5
5¢
&7
L1 ]
(£ ]
810
811

5. HEALTH HAZARDS
Ar ine rubber gicves:

g 10% in air wil cauee

dizpness and drowsiness. Contact with issues may cause irostbite.

Trestment of Exposure: INHALATION: remove victim io non-contaminaled area and apply
ertificial ion i g has cait a ki oxygen may
be utilized. SKIN: #f frostbite has occurred. flush erees with warm water.

Theeshoid Limit Vaise: 1000 ppm

Short Term inhaistion Limits: Deta not aveiisble

Toxicity by Ingestiorc Data not available

Late Touicity: Data not available

Vapor (Gas) Uritant Charecterfstics: Non-imitating

Liquid or Solid rritant Characteristics: May cause irostbite.

Odor Threshoid: Data not available

IDLH Vaius: Data not avallable

9. SHIPPING INFORMATION

9.1 Grades of Punty: Technical
0.2 Storsge Temperature: Ambieni

9.4 Venting: Satety rolef

PHYSICAL AND CHEMICAL PROPERTIES

Physical State ot 15°C and 1 atm:

Data not available
Moleciiar Weight: Data not availabie
Boiling Point at t atm: Data not available
Freezing Point Data not available
Critical Temperature: Dala not available
Critical Pressure: Data not available
Specific Gravity: Data not available
Uquid Surfece Tenston: Data not availabie
Udquid Water interfacial Tension:

Data not availabis
Venor (Gas} Specific Gravity:

Data not available
Astio of Spaciiic Heats of Yapor (Qask

Data not avsilable
Latent Heat of Vaportxstion:

Dats not avaiiahle
Heat of Combustion: Data not available
Hest of Decomposition: Nol pertment
Hewt of Solutien: Not pertinent
Heat of Polymerization: Not pertinent
Heat of Fusion: Data not svailable
Umiting Velue: Data not available
Reid Vapor Pressure: Deta not sveieble

NOTES
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10. HAZARD ASSESSMENT CODE

11 HAZARD CLASSIFICATIONS

11.1 Code of Federal Reguiations:
112 MAS Hazard Rating for Buk Weter

Chemical and physical treatment

3. CHEMICAL DESIGNATIONS

4. OBSERVABLE CHARACTERISTICS

11 CG Competibility Clasa: Aromatic 4.1 Physical State (se shipped]: Liquid

Hydrocarbon

42 Color: Coloriess

Formuia: m-CeHe(CHs)e 4.3 Odor: Like benzena: characteristic aromatic

2

3.3 IMO/UN Designation: 3.2/1307
44 DOT ID No: 1307

38 CAS Registry Mo 108-38-3

.4

Common Synonyms Watery fquid Colorieas Sweet odor 6. FIRE HATARDS
3-Dimethyibenzene
Ayiol 8.1 Flash Point 84°F C.C.
’ 62  Fanwnable Limits In Al 1.1%-8.4%
Fioats on water. Flammabie, iritating vapor is produced. 3 FireE Foam, dry
chemical, or carbon dioxide
8.4 Fre Extinguishing Agents Not to be
g:rﬂ?:cﬂwnp:lwh.l(o-ppm“ly. Used: Water may be inefiective.
. . 8.8  Special Hazarde of Combuetion
Avoid contact with liquid and vapor.
Isolats and remove discharged material. Products: Not pertinent
Notify local heaith and poliution control sgencies. 4.8 Behavior in Fire: Vapor is heavier than air
and may trevel considerable distance 10 &
source of ignition and flash beck.
F 47 ignition Tempersture: 988°F
WLE vapor trall may ocour. 68 Electrical Hazard: Class |, Group D
x{mn-y i ignited In an enciosed area. 4.9 Buming Rete: 5.8 mm/min.
oar sett
i8h with 'or carbon dioxide 6.10 Adiabetic Flame Temperature:
Fire Waler may be ineflective on fire. Oata not avadiable
with water. .11 Stolchiometric Alr to Fuel Ratio:
Data not available
6.12 Flame Temperature: Data not available
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
7.1 Resctivity With Wster: No reaction
mmmqn,mumd
i inhaled, will cause headache. difficuil breething, or loss of 12 y with C: No
Move to fresh a
i,
i breathing hes stopped, give artificial respiration. 73 Stabiity During Traneport: Siabie
it breathing s difficult, give oxygen. 7.4 Agents for Acide and
Caustics: Not pertinant
mmunkhwm 1.5 Polymertzation: Not pertinent
EXpO'Ur‘ 1 swaliowed., will CaUSS NBUSeA, VOmiting, O Iose of Consciousnees. 7.0 inhibitor of Polymerization:
Aemove contarmnated clothing and shoes. Not
Flush affected areas with plenty of water. pertinent
{F IN EYES, hoid eyeiids open and flush with plenty of water. 7.7 Moler Ratio (Reactant to
IFSWALLOWEDWW:WHI-G)NSCIOUS Pave victim drink water Producty: Deta not avaiabie
DONOT INDUCE YOMITING. 7.8 Reectivity Group: 32
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS.
Water Mly ik dangerous f it enters water intakes.
Pollution Notity local hewth and widife otticials.
Notity operators of neartry water intakes.
1. RESPONSE TO DISCHARGE 2 LABEL L. WATER POLLUTION
(Sos 2.1 Category: Flammabile iquid 0.1 Aquatic Toxicity:
{ssue waming-high flammabiity 22 Cless: 3 22 ppm/98 he/bluegill/TL, /fresh water
Evacuste area .2 Data not
Shouid be remaved 0.3 Blological Oxygen Demand (BOOX

0 1b/1, 5 days. 0% (theor.), 8 days
Food Chain Concentration Potential:
Data not avaiiable

5. HEALTH HAZARDS
caniater or air-suppled mask; goggles or (ace shisid;

plastic gioves and boots.

Vepors cause headache and dizziness. Liquid inftates eyes snd

mllwmmwmnmdﬁv‘“rﬂmm
sdema. Hf ingested, CAuSES Nausea, vOmMiting, cramps, headache, and come: can be fatal. Kidney
and lver damage can ocowr.

53 Trestment of Exposure: INHALATION: remove 10 tresh air; adminisier artficial respirstion and
oxygen # required; cail a doctor. INGESTION: do NOT induce vomiting; call & doctor, EYES:
fhssh with water for st jesst 15 min. SKIN: wips off, wash with soep and water.

54 Threshold Limit Vaive: 100 ppm

§.8 Short Term inhaiation Limits: 300 ppm for 30 min.

58 Toxicity by Ingestion: Grade 3; LDsa = 50 to 500 g/kg

8.7 Late Toxicity: Kidney and liver damage.

S8 Vapor (Gas) kritent Characteristics: VapOrs causs 8 siight smarting of the eyes or respiratory
system ¥ present in high concentrations. The effect is temporary.

89 Liquid or Solid irritant Charscteristicn: Minimum hazard. If spiled on ciothing and allowed to
remain, May cause smarting and reddening of the skin.

§10 Odor Threshold: 0.05 ppm

« B11 IDLN Velus: 10,000 ppm

9. SHIPPING INFORMATION

Grades of Purity: Research: 99.09%;
Pure: 89.8%; Technicat: 89.2%

Venting: Open (flame arrester) or

11

123
123

124

126

127

128

1229

1210

1211

1212

1213

.14
12.18
1218
1226
1220
727

PHYSICAL AND CHEMICAL PROPERTIES

Physical State at 15°C and 1 atm:
Uquid
Molecuier Welght: (06.18
BoNing Point at 1 atm:
280.4°F = 131.90°C = 405.1°K
Freexzing Polnt
~542°F =« —47.9°C = 225.3°K
Critical Temperature:
850.8°F = 343.8°C = 817.0°K
Critical Pressure:
513.6 atm = 34,95 paia = 3.540
MN/m?
0.864 at 20° C (licquicl)
Uquid Surtace Tension:
28.6 dynes/cm = 0.0288 N/m a1 20°C
Udquid Water Interfacial Tansion:
8.4 dynes/cm = 0.0364 N/m at 30°C
Vapor (Gas) Specific Gravity:
Not pertinent
Ratio of Specific Hests of Vapor (Gesk
1.071
Latent Heat of Veporization:
147 Btu/B = 81.9 cal/g =
3.43 X 108 J/kg
Heat of Combustion: —17.554 Btu/Bb =
—0752.4 cal/g = —408.31 X 10°* J/kg
Heat of Decompositlon: Not pertinent
Heat of Solution: Not partinent
Hest ct Polymerization: Not pertinent
Heat of Fusion: 26.01 cai/g
Limiting Vaiue: Dala not aveisble
Reid Yapor Pressure: 0.34 pela

b ara
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Comenon Synonyms Watery huid Colariess Sweet odor & FIRE HAZARDS 10.  HAZARD ASSESSMENT CODE
:, 2-Dimethylbenzens . .
k‘,f,, 41  Flash Point: 63°F CC.; 75°F OC. (Bee Hazard Assessment Handbook)
62 Flammabie Limits In Alr: 1.1%-7.0% -
Toats on water. Flammable. britating vapor is produced. 63 Fire Extinguishing Agents: Foam, dry ATY
chemical, or carbon dioxide
€4 Fire Extinguishing Agents Not to be
Stop Jiacharge # possible. Keep pecple awey. - ”:::“"_f_""."' oe Inolectve. 11.  HAZARD CLASSIFICATIONS
contact of
L"‘.’.“A..m.."?.."v'. oot aieria Products: Not pertinent 111 Code of Federsl Regulations:
wmmwmmw 6.8 Sehavior in Fire: Vapor is heavier than air Flammable lquid
and may travel considerabie distance fo a 11.2 NAS Hazard Rating for Bulk Water
source of ignition and flash beck.
67  ignition Temperature: 869°F
WLE vapor trail may ocowr. 68 Electrical Hazard: Class |, Group D
\“?:.n.'.y Lmvh an enciosed area. &9 Buming Rate: 5.8 mm/min,
Extinguish with foem, dry chemical, or carbon diide. §.10 Adisbetic Flame Temperature:
Fire Water may be inaffective on fire. Data not avaiisble
Cool exposed containers with waier 611 Stoichiometric Alr to Fus! Ratio:
Oata not available
6.12 Flame Tempersturs: Data not avadable
CALL FOR MEDICAL AID 7. CHEMICAL REACTIVITY
YAPOR
" nose and it 7.1 Reactivity With Water: No reaction
I inhaied, will cause hesdache, difficult breathing. or ioss 12 with No
Mov:'lo fresh ar. "
1 breathing hes stopped, give artificial respiration. 73 Stablity During Tranaport: Stable
M treathing is difficuit. give oxygen. 7.4 Neutrsitzing Agents for Acide and
uauo Cauatics: Not pertinent
\ritating 10 skin and eyes. 7.8 Polymerizatiom: Not pertinent
Exposure N swaliowed, will Cause nausea. vOmiting. of loss of 7.8 inhibitor of Polymerization:
CONSCIOUBNSes.
fAemove contarminated clothing and shoes. Not pertinent
m;‘l;ge:o:a:.:: Mnﬂmﬂ of 7.7 Moler Retio {Resctant to
[ mowso.mmﬁoousuws.mmmm Productk: Dats not evelleble
7.4 Reactivity Groug: 32
[».o] NOT INDUCE VOMITING.
12 PHYSICAL AND CHEMICAL PROPERTIES
121 Physical State st 15°C and 1 atm:
Dangerous e in high concentrationa. Uquid
Water e anorac Tt 1 snters water imiakee. 122 Moiscutar Weight: 106.16
. Pollutlon tocal hoaith and § 123 fBolling Point ot 1 atn::
otity . 201.0°F = 144.4°C =~ 417.8°K
Notify operators of neacty water intakes.
124 Freezing Point
~=13.3'F = —252°C = 248.0°K
1. RESPONSE TO DISCHARGE 1 LABEL L WATER POLLUTION 125 Critical Temperatura:
(See 11 Category: Flammabie Squid 8.t Aquatic Toxicity: 874.8°F = 357.1°C = 830.3°K
Iseus warning-high flammabiiity 22 Cless: 3 > 100 mg/1798 br/D. magna/TL,/resh 126 Critical Preasure:
Evacuste area water 541.5 atm = 30.84 psia = 3.732
Shouid be removed 82 Watertowt Touxicity: Data not available MN/m?*
Chemical and physical treatment 4.3 Bioiogical Oxygen Demand (BOO)X: 12.7  Specific Gravity:
0 B/l. 5 days; 2.5% (theor.), 8 days 0.880 at 20°C (Nquid)
4.4 Food Chain Concentration Potentiek 128 Uaquid Surface Tension:
Data not aveilsbie 30.53 dynes/cm = 0.03053 N/m at
3. CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 155°C
3.1 CO Competibility Class: Aromatic 4.1 Phyvicsl State (se shipped) Liquid 129 Lliquid Water interfecial Tensior:
Hydrocarbon 42 Color: Coloress 36.08 dynes/cm = 0.03608 N/m at
3.2 Formuis: 0-CaHs(CHo)e 43 Odor ike; 20°C
3.3 IMO/UN Designation: 3.2/1307 1210 Vapor (Gas) Specific Gravity:
24 DOT 1D No: 1307 Not pertinert
5 CAS Registry No. 95478 1211 Ratio of Specific Heats of Yapor (Gasy
1.088
12.12 Latent Hest of Yeporization:
S, HEALTH HAZARDS 9. SHIPPING INFORMATION :"4"79)(!\1‘/; J-”:z.n cal/g =
&1 Personel canister or sr-supphe< mask; goggles o face shieid: .1 C-ades of Purity: Ressarch: 59.09%; 1213 Heat of Combustion: —17.558 Bt/ =
plastic gioves and boots. Pure: 99.7%; Commaercial: 95 + % —0754.7 cal/g = —408.41 X 10" J/kg
.2 Vapors cause headache end dizziness. Liquid irritates eyes and 92 Storsge Temperaturs: Ambient 12.14  Heat of Decomposition: Nol pertinent
mnmmwmmmmmmmm 0.3 inert Atmosphaers: No reaction 12.15 Heat of Solution: Not pertinent
sdema. if ingesied, causes neusea, vomiting, cramps, headache, and coma. Can be fatal. 9.4 Venting: Open (flame arresten) or 12.18  Heat of Polymerization: Not pertinent
Kidney and iver damege can OoCLx. pressure-vacuum 12.28 Heat of Fusiom: 30.64 cai/q
83 Treatment of Exposurs: INHALATION: remove to fresh sir; administer artificial respirstion snd 12.28 Umiting Value: Daia not available
oxygen if required; call & doctor, INGESTION: do NOT induce vomiting; call & doctor, EYES: 12.27 Reid Vepor Pressure: 0.28 paia
fush with water for at least 15 min. SKIN: wipe off, wash with soap and water.
54 Threshold Limit Yelue: 100 ppm
&8 Short Term inhaiation Limits: 200 ppm for 30 min.
5.8 Toxicity by ingestion: Grade 3; LDee = 50 to 500 mg/kg
67 iate Toxicity: Kidney end kver damage.
&8 Vapor (Gas) irritant Characteristica: Vapors cause » siight smarting of the eyes or respiratory
systam ¥ present in high concentrations. The effect is lemporary.
89  Liquid or Solid iritant Characterietics: Minimum hazerd. if spilied on clothing and ailowed 10
reman, may couse smarting and reddening of the skin. NOTES
610 Odor Threshoid: 0.05 ppm
611 1OLH Vakse: 10,000 ppm
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Common Synonyma Watery liquid Coloriess Sweet odor 6. FIRE HAZARDS 10. HAZARD ASSESSMENT CODE
, 4-Dimethyibenzens .
;(vbl 8.1 Flash Point: 81°F G.C. (See Hazerd Assessment Handbook)
' 82  Flammaebie Limits in Al 1.1%-8.0% A-T-Y
Floats on water. Flammabie, irritating vapor is produced.
Freezing point Is 56°F. i " 0.3 Fire Extinguishing Agents: Foam, dry
chemical, or carbon dioxide
8.4 Fire Extinguishing Agents Noi 10 be
Stop ckacharge H pasaibie. Keep people away. Used: Waler may be inefiective. 11 HAZARD CLASSIFICATIONS
ol e Jepartment, it and vapor. 65  Special Hazarde of Combustion
C "
Isolate and remove material. Products: Not pertinent 1.1 Code of Federsi Reguistions:
Notify local heafth and pofiution control agencies. 68 Behavior in Fire: Vapor s heavier than e Flammabie Hiquid
and may travel considerable distance to a| 112 MAS Hazard Rating for Bulk Water
sourca of ignition and flash back.
MA 6.7  Ignition Temperature: 870°F
7o LE 48 Eloctricel Hazard: Class |, Group D
vwmmd-nwhmmuu 6.9 Buming Rate: 5.6 mm/min.
Wear seft 6.10 Adisbetic Flame Temperature:
Extinguish with foam, dry chemical, or carbon dioxide. "
Fire Waler may be inetfective on fire. Data not availabie
Cool exposed coniainers with water. &.11 Stoichiometric Air to Fuel Ratie: .
Outa not aveilabie
6.12 Flame Temperature: Data not available
CALL FOR MEDICAL AID. 7. CHEMICAL REACTIVITY
VAPOR
Jritating to nose and throat 7.1 Reactivity With Waler: No reaction
If inhaiad, cause dizziness, difficult breathing, or 72 with Ne
loss ol coneciousness. reaction
Move to fresh air. 11.3 NFPA Hazard Classification:
if breathing has stopped, wu artificiat respiration. 1.3 Stabiity Ouring Traneport: Siabie Category
it breathing is dificut, give oxygen. 7.4 Neutreltzing Agents for Acide and Health Hi Blel
Uouo Caustica: Not pertinent """R(
Irritating to ekin and eyes. 7.8 Polymerization: Not pertinent Flammabsitty (Fed)
EXPO'UYQ It swaliowed, will cause nauses. vomiting, joes of consciousness. 78 Inhibltor of Polymerization: Reactivity (Yellow) ..
Aemove contaminaled ciothing and shoes. Not partinent
Flush affected sreas with plomV of water.
IF (N EYES. hoki eyaids open and flush with pienty of water 7.7 Moier Ratio (Reactant to
IF SWALLOWED and vn:Mm s CONSCIOUS, have victim drink water Praduct) Data not available
00 ROT INDUGE VOMITING, 78 Reectivity Group: 32
12 PHYSICAL AND CHEMICAL PROPERTIES
12.t  Physical State at 15°C andt | atm:
HARMFUL TO AQUATIC LIFE IN VERY LOW CONCENTRATIONS. Uquid
Water iy 08 Gangorcus it oniers water ntakee 122 Molecular Weight: 108.18
123 Boilng Point at 1 atm:
, POUtON 1 wouy oca st s it i, 205 = 103C = 4115
Notity operal water intakes.
' 124 Freezing Point
1. RESPONSE TO DISCHARGE 2 LABEL 4. WATER POLLUTION s o 55-": = 13.3°C = 288.5°K
(See 21 Category: Flammable quid 0.1 Aquatic Toxkcity: B40.4°F = 3430°C = 010.2°K
isaus wamning-high flammabiity 22 Cleex 3 22 ppm/96 he/bluegill/ TL, /fresh water 128 Critical Pressure:
Evacuats wea 22 y: Data not 509.4 atm = 34.65 psia = 2.510
Should be removed 4.3 Bilological Oxygen Demend (BODX MN/me
Chemical and physicel treatment Q0 b/b in 5 days 127  Specific Gravity:
0.4 Food Chain Concentration Potentiat: 0.881 at 20°C (liquid)
Data nol evsilsble 120  Uaquid Surface Tension:
26.3 dynes/cm = 0.0263 N/m et 20°C
3 CHEMICAL DESIGNATIONS 4. OBSERVABLE CHARACTERISTICS 129 ULiquid Water Interfacial Tension:
3.1 CG Compatibiiity Clses: Aromatic 4.1 Physical State (ss shipped) Liquid 37.8 dynes/cm = 0.0378 N/m et 20°C
Hydrocarbon 4.2 Color: Coloriess 1210 Vapor (Gas) Bpecific Gravity:
32 Formule: p-CaHa(CHse)s 4.3 Odor: Lke benzens; characteristic sromatic Not pertinent
33 iMO/UN Designetion: 3.2/1307 1211 Ratio of Specific Heats of Yapor (Gask
34 DOT D No: 1307 1071
35 CAS Regisiry Mo.: 106-42-3 1212 Latent Heat of Vaporization:
150 B/l = 81 cal/g =
2.4 X 10% J/kg
5. HEALTH HAZARDS 3. SHIPPING INFORMATION 1213 Heat of Combustion: —17.550 Btu/b ~
. —9754.7 cal/g = ~-408.41 X 10 J/kg
At o canister or sir-suppliad mask; goggies of face shieid; 0.t Crades of Purity: Research: 99.99%: 1214 Heat of Decomposition: Not pertinent
plastic gioves end boots. Pure: 90.8%: Technical: 99.0% 1218 Hest of Solution: Not pertinent
53 Vapors causs headache and diziness. Liquid initates eyes and 3.2 Storage Temperature: Ambient 1218 Hesi of Potymerization: Not pertinent
uhnummmmmmmmmmwmmmm 0.3 inert Atmosphere: No raquirement 1225 Hest of Fusion: 3783 cal/g
sdema. if ingested, Causes naussa, vomiting, crampe, hesdache. and coma. Can be fatsl. 9.4 Venting: Open (lame smester) or 1228 Limiting Value: Deta not aveilabie
Kidney and lver damage can occur. prossure-vacuum 1227 Reid Vepor Preseurs: 0.34 peia
5.3 Treatmem of Exposurs: INHALATION: remove o fresh air: administer artificial respiration and
oxygen il requirsd; caft a doctor. INGESTION: do NOT induce vomiting: call @ doctor. EYES:
fush with water for 81 leasl 15 min. SKIN: wipe off, wash with soap and water.
84 Thveshold Limit Velue: 100 ppm
S8 Short Term inhaiation Limits: 200 ppm for 30 min.
58 Touicity by ingestion: Grade 3; LDse = 50 10 500 mg/kg
&7 Late Toxicity: Kidney and liver damage.
5.8 Vapor (Gas) kritant Characteristics: Vapors cause 8 sight smarting of the eyes or reapiratory
system i present in high concentrations. The effect is lemporary.
890 Liquid or Solid kritent Charecterietion: Minimum hazard. if epiled on clothing and allowsd 10
remain, may cause smarting end reddening of the akin. NOTES
5.10 Odor Threshoid: 0.05 ppm
811 IDLH Velue: 10,000 pmm
J
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APPENDIX C

MISCELILANEQUS REPORTS



SITE SAFETY FOLIOW-UP REPORT
(To be completed for each field change in plan.)
Was the Safety Plan followed as presented? yes

DESCRIBE IN DETATII, ANY CHANGES TO THE SAFETY PLAN:

REASON FOR CHANGES:

APPROVED BY SITE MANAGER:
SITE SAFETY CFFICER:

EVALUATION OF SITE SAFETY PLAN

Was the Safety Plan adequate? yes no

WHAT CHANGES WOULD YOU RECCMMEND?

no

DATE:
DATE:



ACCIDENT REPORT

SITE:
L.OCATION:

DATE OF REPORT:

Report No.:

PRAQJECT NO.:

PREPARERS NAME:

NAME AND ADDRESS OF INJURED: SSN: AGE:
SEX:

YEARS OF SERVICES: TIME ON PRESENT J(B: TITLE/CLASSIFICATION:

DIVISION/DEPARTMENT : DATE OF ACCIDENT: TIME:

ACCIDENT CATEGORY: ___ Motor Vehicle __ Property Damage ___Fire

__ Chemical Exposure __ Near Miss ___ Other
SEVERITY OF INJURY OR ILLNESS: ___ Non—disabling __ Disabling
__ Medical Treatment _ Fatality

AMOUNT OF DAMAGE: §

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

CLASSTFICATION OF INJURY

_ Fractures __ Heat Burns
___Dislocations __ Chemical Burns
__ Sprains __ Radiation Burns
___ Abrasions __ Bruises

__ Lacerations __ Blisters

___ Punctures __ Toxic Respiratory
___ Bites Exposure

___ Respiratory Allerqy __ Toxic Ingestion

__ Other (explain)

PROPERTY DAMAGED:

__ Cold Exposure

__ FProstbite

__ Heat Stroke

___ Heat Exhaustion
__ Concussion

__ Faint/Dizziness
__ Toxic Respiratory
__ Dermal Allergy

PART OF BODY AFFECTED:
DEGREE OF DISABILITY:
DATE MEDICAL CARE WAS RECEIVED:
WHERE MEDICAL CARE WAS RECEIVED:
ADDRESS (if off-site):
FOLLOW-UP EXAMINATION REQUIRED:

ACCIDENT LOCATTON

EMERGENCY SERVICE:

Causative agent most directly related to accident (object, substance, material,

machinery, equipment, conditions):

WAS WEATHER A FACTOR?

doc
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UNSAFE MECHANICAL/PHYSICAL/ENVIRONMENTAL CONDITION AT TIME OF ACCIDENT (be
specific):

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

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

LEVEL OF PERSONAL PROTECTION EQUIPMENT REQUIRED IN SITE SAFETY PLAN:

MODIFICATIONS

WAS INJURED USING REQUIRED EQUIPMENT?

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

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

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

(Use back of sheet as required)

WITNESSES TO ACCIDENT

Signature of Preparer:
Signature of Site Manager:
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APPENDIX D

HEAT STRESS CASUALTY PREVENTION PLAN



HEAT STRESS CASUALTY PREVENTION PLAN

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

A. IDENTTIFTCATION AND TREATMENT

1. Heat Exhaustion

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

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

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

D-1
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B. PREVENTION QF HEAT STRESS

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

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

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

Maximum Time

Ambient Temperatures Between Cooldown Breaks
Above 9ogF 1/4 hr.
850—900F 1/2 hr.
800-850F 1 hr
70°-80°F 1-1/2 hr.

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

C._ HFAT STRESS MONITORING

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

1. Heart rate (HR) should be measured by the radial pulse for 30 seconds as
early as possible in the resting period. The HR at the beginning of the
rest period should not exceed 110 beats/minute. If the HR is higher. the
next work period should be shortened by 10 minutes (or 33 percent), while
the length of the rest period stays the same. If the pulse rate is
100 beats/minute at the beginning of the next rest period, the following
work cycle should be shortened by 33 percent.

D-2
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Body temperature should be measured orally with a clinical thermometer as
early as possible in the resting period. Oral temperature (OT) at the
beginning of the rest period should not exceed 99°F, If it does, the
next work period should be shortened by 10 minutes (or 33 percent), while
the length of the rest period stays the same. However, if the OT exceeds
99.7°F at the beginning of the next period, the following work cycle
should be further shortened by 33 percent. OT should be measured again
at the end of the rest period to make sure that it has dropped below
99°F.

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

medical personnel.
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APPENDIX E

LEVEL B OPERATIONS



I. Introduction

Level B protection is selected when respiratory and dermal hazards are severe,

but total encapsulation is not indicated. Level B protection includes a

self-contained breathing apparatus (SCBA), a hard hat, steel-toed chemical

resistant boots, two pair of chemical resistant gloves and chemical resistant

coveralls. A rubber apron to protect the SCBA harness assembly and regulator

from contamination may be needed at sites where high chemical concentrations

and splash potential are anticipated. Decontamination workers should utilize

Level C protection whenever site workers have selected Level B as they may also
be exposed to highly volatile liquids, highly toxic materials, or other hazar-

dous substances in the decontamination area.

IT. Team Size

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

A minimum of three people are required, but four are recammended, 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 Offijcer

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. 1In same operations constant radio contact between the

site safety officer and downrange personnel may be sufficient. The specific

responsibility of the site safety officer during a Level B operation is to: 1)
monitor "on-air" work time and physical conditions of all personnel (especially
heat stress & fatigue); 2) to make all decisions concerning protective equip-

ment; and 3) monitor all activities to remove personnel from any developing

unsafe work conditions or unsafe work activities.

Decontamination Person

This individual is responsible for organizing decontamination stations,
assisting/supervising all decontamination operations, changing air tanks,
disassembling the decontamination stations, and disposing of all contaminated
fluids.



Emergency Response Person

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

Sample/Field Personnel

These are individuals who complete all downrange operations. On large teams,
the field personnel who are not currently downrange can assist with decontami-
nation or command post operations.

Other Personnel

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

IIT. Record Keeping

In addition to the basic records kept during any field activity, a record
containing the chronology of operations must be completed. This record in-
cludes all personnel and the times they were utilizing a self-contained
breathing apparatus.
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E.C. JORDAN CO.
RESPIRATORY PROTECTION PROGRAM

I. INTRODUCTTON

This program has been developed to0 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.

IT. PERSONNEL _REQUIREMENTS

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

I1T1. APPLICABLE FQUIPMENT
Jordan maintains the following respiratory protective equipment:

full-face chemical/mechanical air purifying respirators
self-contained breathing apparatus

full-face air line-supplied breathing apparatus
5-minute escape air supply

o O 0O

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
each type of equipment prior to drawing from stock.



IV. PERSONNEIL, 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:

respiratory protection principles
selection of appropriate equipment
use of equipment

maintenance of equipment

fit testing

OO0 O0OO0O0

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

V. STANDARD RESPTRATORY PROTECTION PROCFDURES

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

Standard Respiratory Protection

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

These procedures are attached.

vi. PROGRAM ADMINISTRATION AND DOCUMENTATION

The administration of Jordan's Respiratory Protection Program is the respon-
sibility of the Personnel Health and Safety Committee (PHSC). Administration
includes:

o) respirator selection
o] personnel training
o] fit testing



respirator maintenance

documentation

program evaluation and improvements

personnel pulmonary testing and certification

O 00O

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.

0 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 fibit 2)

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



RESPTRATOR FIT TEST WORKSHEET

Applicant Name

Organization
Date of Test
Employee Number

Equipment Type
Manufacturer
Model/Size

Test Conducted by

TEST RESULTS
(1) Negative Pressure Test Pass () Fail ()
(2) Positive Pressure Test Pass () Fail ()

(3) Isoamyl Acetate Vapor Test
Initial Odor Recognition Yes () No ()
Odor Detected w/ Respirator On Yes () )

(4) Irritant Smoke Test
Irritant Detected Yes () No ()

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

Yes ( ) No ()
ADDITIONAI, 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 PROTECTION PRCCEDURE NO. 3.

Tester Name Date

78
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Exhibit 2

Respirator Use & Maintenance Record



RESPTRATOR USE AND MAINTENANCE RECORD

Respirator

ID Number

Respirator Type

Manufacturer
Model Number Date Place In Service
Assigned to Wham Inspection/Maintenance
or and Charging (SCBAs)
Date Location of Storage Information Serviced By
DOC
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STANDARD RESPIRATORY PROTECTION PRCCEDURE NO. 1
RESPIRATORY PROTHCTION PRINCIPLES

1.1 INTRODUCTION

Since the lungs are not completely effective in protecting the body against
respirable chemical hazards, they must be artificially protected from toxic
gases, vapors, and particulates. In addition, the body must be supplied with
enough oxygen to maintain a normal capacity to perform tasks.

1.2 RAUTES 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 cammon passageway for both food
and air, and enters the trachea at the larynx. The trachea (or windpipe)
divides into two bronchi, which lead to the two lungs. All of these organs are
collectively called the conducting tubes, since they lead the air to the
alveoli, the site of gaseous exchange with the pulmonary capillaries (i.e., the
blood) .

Toxic substances may be absorbed at any point in the respiratory tract. The
conducting tubes are lined with mucus and cilia. Insoluble contaminants caught

in the mucus are swept up to the esophagus by the cilia and swallowed, thus
causing an ingestion problem.

1.3 ___OXYGEN DEFICIENCY

1.3.1 Oxygen and the Respiratory Process

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

Table 1. Atmospheric Composition

Partial Pressure

Gas Volume (%) {(mm Hg at sea level)
Nitrogen 78.9 594
Oxygen 20.95 159
Argon 0.93 7
Carbon dioxide 0.04 0.03
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It is not the percentage of O2 in the air, but rather its partial pressure
(p0,), that is important in réspiration. As one increases in altitude, the
pergentage of O, stays constant, but pO, drops. Additionally, as the percent-
age of O2 in th€ air drops, so does its“partial pressure.

The "anatamic dead space volume" of the respiratory tract is about 150 ml. The
average breath draws in about 500 ml of air; this air is mixed with the air
remaining in the dead space from the previous exhalation, which has been
depleted in oxygen due to the normal respiratory process. The overall effect
is a lower pO, in the respiratory tract as compared with the ambient air. The
average respifator adds about 100 ml of dead space to the respiratory system,
which further lowers the pO2 in the respiratory system, causing a slight

oxygen deficiency.

1.3.2 en Levels/Physiological Effec

The currently accepted National Institute for Occupational Safety and Health
(NIOSH) standards specify that if an atmosphere contains less than 19.5 percent
by wvolume O2 at sea level, then an atmosphere-supplying device must be used.

Note that as altitude increases, the percentage of O, stays constant, but the
pO, drops. There is currently no standard that accoints for the drop in ;(b
wi%h altitude; the problem is currently under study by NIOSH.

The physiological effects of oxygen deficiency are indicated in Table 2.
1.4 PARTIQULATE CONTAMINANTS - AFEROSOLS

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

1. Pharynx - 10-30 um
2. Trachea 10 um

3. Bronchus - 5-10 um

4., Alveoli - 0.1-1 um

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

Particulates affect the human body as follows:

1. Nuisances - inert 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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Table 2.

Physiological Effects of Oxvgen Deficie

0O, Volume
P@rcentage
at Sea Level

Phyvsiological Effect

1l6-12

14-10

10-6

Less than 6

Increased breathing volume.
Accelerated heartbeat.

Impaired attention and thinking.
Impaired coordination.

Very faulty judgment.

Very poor muscular coordination.

Muscular exertion causes rapid fatigque 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.
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3. Pulmonary fibrosis causing substances - substances that produce effects
ranging from nodule production to seriocus 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. GASEQUS CONTAMINANTS

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

Gaseous contaminants affect the human body as follows:

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

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

3. Anesthetics - substances that depress the central nervous system and cause
intoxication or loss of sensation.

4. Systemic poisons - substances that cause diseases.

1.6 EXPRESSING ATIR CONTAINMENT CONCENTRATIONS
Any substances that are not normal components of breathing air (oxygen, nitro-
gen, etc.) are considered to be contaminants. The respiratory threat posed by
contaminants is a function of the actual contaminant and its concentration in
the air. The concentration is expressed in a variety of ways, as listed below.
1. Particulates

a. mppcf - millions of particulates per cubic foot.

b. ppcc,- particles per cubic centimeter.

c. mg/m -milligrams per cubic meter.
2. Gases and Vapors

a. ppm - volumes per million volumes of air (parts —er million).

b. ppb - volumes per billion volumes of air (parts per billion).

C. ng/m3-milligrams of gas per cubic meter.
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d. Conversion of units. The following equation converts mg/'m3 to ppm,
at 24°C and 760 mm Hg.
ppm = 24.45 mg/m3’
molecular weight

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

1.7 MFEASURES OF RESPTRATORY HAZARDS

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

The guidelines used in measuring respiratory hazards are listed below.

1. Threshold Limit Value. The threshold limit value (TLV) is recommended by
the American Conference of Governmental Industrial Hygienists (ACGIH) and
is derived from consensus review. It is a time-weighted average concen-
tration set for a particular substance that represents a level that almost
all workers can be exposed to for an 8-hr day (40-hr week) without suffer-
ing adverse health effects. It is assumed that following each 8-hr.
exposure there will be a 16-hr. recovery period and that after 5 days
there will be a 48-hr. recovery period. The TLV lists are revised on a
yearly basis.

2. Permissible Exposure Limits. The permissible exposure limits (PELs) are
set forth in the Occupational Safety and Health Administration (OSHA)
Standards 29 CFR 1910.1000, Tables Z,, 2., and Z,. These levels were
promulgated initially from the ACGIHlTﬂvzlists (i968). As part of the
law, they represent the legal maximum concentrations for personnel expo-
sure. They are not updated on a yearly basis, as is the TLV list.
Therefore, the most current ACGIH TLV is used in determining respiratory
protection, rather than the PEL listing.

3. Immediately Dangerous to Life and Health. 30 CFR 1l.3 defines conditions
that are immediately dangerous to life and he 1lth (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 flammable limit (LFL) is the lowest
concentration by volume of a gas or vapor in air that will explode when
there is an ignition source.

1.8 RESPTRATORY 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 Naticnal
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 788.2 as the basis for respiratory protection.
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STANDARD RESPIRATORY PROTECTION PROCEDURE NO. 2
SELECTION OF RESPIRATORS

INTRODUCTION

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

The purpose of the respirator decision logic is to provide technical accuracy
and uniformity in the selection of respirators and to provide necessary 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 appropriate selection of respirators.

The primary technical criteria for what constitutes a permissible respirator
are based on the technical requirements of 30 CFR 11. The health standards
will allow only respirators approved under 30 CFR 11l. 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 ACGIH TLVs, which are updated each year, in the
place of the PEL, which is only periodically updated.

2.2 GENERAL DECISION L.OGIC FT.ONCHART

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

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

a. Permissible exposure limits specified in 29 CFR 1910.1000 (Tables
Z2-1, Z2-2, and Z-3).

b. Warning properties if the substance is a gas or a vapor.

c. Eye irritation potential of the substance.
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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 Tgble of Permissible Respiratory Protection fo
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 STEPS 1 THROUGH 3 CANNOT BE CCGMPLETED, THE ATMOSPHERE IS UNKNCOWN AND
MJST BE CLASSIFIED IDLH. ONLY POSITIVE PRESSURE SCBA MAY BE SELECTED.

2.3 SPECIFIC DECISION LOGIC CHARTS
A decision logic chart for respiratory protection against gases or vapors and

against particulates is shown as Figure 1.

2.4 DHECISION LOGIC CRITERTA

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 ‘rritation or injury.

Supplied-air suits are not covered in 30 CFR l11l. Data are not available upon

which to make recammendations 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
immediate supervision of persons knowledgeable in the limitations and
potential life-endangering characteristics of supplied-air suits. Where
supplied-air suits are used above a concentration which may be IDLH
(concentration), an auxiliary positive-pressure self-contained breathing
apparatus must also be worn.

As a guideline for inclusion of the supplied air-suit statement for substances
that are sorbed through the skin, a single skin penetration 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. COMPARISON CF ODOR THRESHOLDS AND TLVs
FOR SELECTED CHEMICAL CCMPOUNDS

Compounds Odor Threshold {ppm) TLV (ppm)

Group 1 - Odor Threshold and TLV Approximately the Same

Acrylonitrile 21 20
Arsine 0.21 0.05
Cyclohexane 300 300
Cyclohexanol 100 50
Epichlorhydrin 10 5
Ethyl benzene 200 100
Ethylene diamine 11 10
Hydrogen chlor ide 10 5
Methyl acetate 200 200
Methylamine 10 10
Methyl chloroform 500 350
Nitrogen dioxide 5 5
Propyl alcohol 200 200
Styrene monomer 200 100
Turpentine 200 100

Group 2 - Odor Threshold from 2 to 10 Times the TLV

Acrolein 0.2 0.1
Allyl alcohol 7 2
Carbon tetrachloride 75 10
Chloroform 200 25
1,2 Dichloroethylene 500 200
Dichloroethyl ether 35 5
Dimethyl acetamide 46 10
Hydrogen selenide 0.3 0.05
Isopropyl glycidyl ether (IGE) 300 50

Group 3 - Cdor Threshold Equal to or Greater Than 10 Times TLV

Bromoform 530 0.5
Camphor (synthetic) 1.6~-200 2
Carbon disulfide (a) 20
Chloroacetophenone 1 0.05
Crhloropicrin 1 0.1
Crotonaldehyde 7 0.1
Diglycidyl ether (DGE) 5 0.5
Dimethyl formamide 100 0
Ethylene oxide 500 50 3
Mercury vapor (a) 0.5 mg/m
Methyl bramide (a) 15
Methyl chloride (a) 100

DOC
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TABLE 1. COMPARISON OF ODOR THRESHOLDS AND TLVS
FOR SELECTED CHFMICAL CCMPOUNDS (cont.)

Compounds Odor Threshold (ppm) TLV (ppm)

Group 3 - Odor Threshold Equal to or Greater Than 10 Times TLV (cont.)

Methyl formate

Methanol

Methyl cyclohexanol

Phosgene

Phosphine

Radioactive gases and vapors
Toluene 2,4 diisocyanate (TDI)

2000 100
2000 200
500 50
1.0 0.1
(a) 0.3
(a)
2 0.2

(a) Information not available
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.4. So nts

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

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

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

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

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

2.4.4 Fye Irrijtation

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, IOLH

The definition of IDLH provided in 30 CFR 11.3(t) is as follows:
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TABLE 2. EFFECT OF SOLVENT VAPOR_CN RESPIRATOR CARTRIDGE

EFFICI
Time to Reach 1 Percent
Breakthrough
Solvent (10 pom)  (Min)
Aromatics
Benzene 73
Toluene 94
Ethyl benzene 84
m~Xylene 99
Cumene 81
Mesitylene 86
Alcohols
Methanol 0.2
Ethanol 28
Isopropanol 54
Allyl alcohol 66
n-Propanol 70
Sec-Butanol 9%
Butanol 115
2-Methoxyethanol 116
Isoamyl alcohol 97
4-Methyl-2-pentanol 75
2-Ethoxyethanol 77
Amyl alcohol 102
2-Ethyl-1l-butanol 76.5
Monochlor ides
Methyl chloride 0.05
vinyl chloride 3.8
Ethyl chloride 5.6
Allyl chloride 31
1-Chloropropane 25
1-Chlorobutane 72
Chlorocyclopentane 78
Chlorobenzene 107
1-Chlorohexane 77
o-Chlorotoluene 102
1-Chloroheptane 82
3-Chloromethyl heptane 63
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TABLE 2. EFFECT OF SCLVENT VAPOR ON RESPIRATOR CARTRIDGE
EFFICIENCY® (cont.)

Time to Reach 1 Percent

Breakthrough
Solvent (10 ppm)___ (Min)
Dichlor ides
Dichloromethane 10
Trans-1, 2-dichloroethylene 33
1,1-Dichloroethane 23
cis-1,2-Dichloroethylene 30
1,2-Dichloroethane 54
1, 2-Dichloropropane 65
1, 4-Dichlorobutane 108
o-Dichlorobenzene 109
Trichlorides
Chloroform 33
Methyl chloroform 40
Trichloroethylene 55
1,1, 2-Trichloroethane 72
1,2,3-Trichloropropane 111
Tetra- and Pentachlor ides
Carbon tetrachloride 77
Perchloroethylene 107
1,1, 2,2-Tetrachloroethane 104
Pentachloroethane 93
Acetates
Methyl acetate 33
Vinyl acetate 55
Ethyl acetate 67
Isopropyl acetate 65
Isopropenyl acetate 83
Propyl acetate 79
Allyl acetate 76
sec-Butyl acetate 83
Butyl acetate 77
Isopentyl acetate 71
2-Methoxyethyl acetate 93
1,3-Dimethylbutyl acetate 61
Amyl acetate 73
2-Ethoxylethyl acetate 80
Hexyl acetate 67
DCC
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TABLE 2. EFFECT OF SCLVENT VAPOR ON RESPIRATOR CARTRIDGE
EFFICIENCY® (cont.)

Time to Reach 1 Percent

Breakthrough
Solvent (10 pom)  (Min)
Ketones
Acetone 37
2-Butanone 82
2-Pentanone 104
3-Pentanone 94
4-Methyl-2-pentanone 96
Mesityl oxide 122
Cyclopentanone 141
3-Heptanone 91
2-Heptanone 101
Cyclohexanone 126
5-Methyl-3-heptanone 86
3-Methylcyclohexanone 101
Diisobutyl ketone 71
4-Methylcyclohexanone 111
Alkanes
Pentane 61
Hexane 52
Methylcyclopentane 62
Cyclohexane 69
Cyclohexene 86
2,2,4-Trimethylpentane 68
Heptane 78
Methycyclohexane 69
5-Ethylidene-2-norbornene 87
Nonane 76
Decane 71
Amines
Methyl amine 12
Ethyl amine 40
Isopropyl amine 66
Propyl amine 90
Diethyl amine 88
Butyl amine 110
Triethyl amine 81
Dipropyl amine 93
Diisopropyl amine 77
Cyclohexyl amine 112
Dibutyl amine 76
DOC
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TABLE 2. EFFECT OF SOLVENT VAPOR ON RESPIRATOR CARTRIDGE
EFFICIENCY® (cont.)

Time to Reach 1 Percent

Breakthrough
Solvent (10 ppm)  (Min)
Miscellaneous Materials
Acrylonitrile 49
Pyridine 119
1-Nitropropane 143
Methyl icdide 12
Dibr omome thane 82
1, 2-Dibromoethane 141
Acetic anhydride 124
Bromobenzene 142
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The above cartridge pairs were tested at 1000 ppm, 50 percent relative
humidity, 220C, 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 were 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
immediate threat to life or health or conditions that pose an immediate
threat of severe exposure to contaminants, such as radioactive materials,
which are likely to have adverse cumulative or delayed effects on health.

The purpose of establishing an IDLH exposure concentration is to ensure that
the worker can escape without injury or irreversible health effects from an
IDLH concentration in the event of failure of the respiratory protective
equipment. The IDLH is considered a maximum concentration above which only
highly reliable breathing apparatus providing maximum worker protection is
permitted. Since IILH 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 judagment.

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 maximm 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
combustion.

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 pressure 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 TLV) for a given substance is the maximum allowable concentration for that
substance for which the respirator may be used. For example, say the protec-
tion factor for a full-face mask respirator will provide protection up to
1000 ppm. Note that there is a difference between "quantitative" protection
factors and "qualitative" protection factors. The correct protection factor
must be used in determining the maximum allowable concentration.

2.4.8 Escape

Jordan provides and requires employees to carry an escape respirator where
exposure may occur to extremely toxic substances. This escape respirator
provides a 5-minute self-contained air supply. (An extremely toxic substance
is defined as a gas or vapor having an LC50 of less than 10 ppm.)
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STANDARD RESPIRATORY PROTECTION PROCCEDURE NO. 3
RESPIRATOR FIT TESTING - QUALITATIVE

3.1 RESPTRATOR QUALITATIVE FITTING METHODS

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

Note: During any fitting test, the respirator head straps must be as comfort-
able as possible. Tightening the straps will sometimes reduce the facepiece
leakage, but the user may be unable to tolerate the respirator for any length
of time.

3.1.1 Test 1 - Negative Pressure Test

The user will perform this test alone in the field. Tt 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 pressure can be built up inside the facepiece without any
evidence of outward leakage. For some respirators, this method requires the
user to remove the exhalation valve cover and then carefully replace it after
the test, often a most difficult task which : in disturb the respirator fit even
more than does the negative pressure test. If removing and replacing the valve
cover is required, this test should be used sparingly. For respirators whose
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 - 1Is 1 Acetate Vapor (Banana 0il) Test

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

The test gives the user the required opportunity to wear the respirator in a
test atmosphere. Generally, it consists of creating an atmosphere containing
banana 0il 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 isocamyl acetate fitting test will be performed as follows:

1. The user puts on the respirator in a normal manner in an area where he/she
cannot gmell banana 0il and thus not be influenced by the odor while
performing the fitting test. If it is an air-purifying device, it must be
equipped with a cartridge(s) or canister specifically designed for protec-
tion against organic vapors.

2. The capsule or saturated cloth is passed close to the respirator sealing
surfaces.

3. If the user smells banana 0il, 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.
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3. Slowly performing side-to-side and up-and-down head movements: these
movements should be exaggerated, but should approximate those that take
place on the job.

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

5. Other exercises may be added depending upon the situation: for example,
if users are going to spend a significant part of their time bent over at
sane 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 camplete 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 isocamyl 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 safegquards 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 fram it. At this time, the test should keep the amount
of smoke minimal and pause between puffs to note the user's reaction.

102



103

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

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

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

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



STANDARD RESPIRATORY PROTECTION PRCCEDURE NO. 4
INSPECTION/MAINTENANCE/STORAGE

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 INSPECTTON FOR DEFECTS

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

inspections will be performed.

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

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

4,3 FREQUENCY OF INSPECTION

OSHA requires that "All respirators be inspected before and after each use" and
that those not used routinely, i.e., emergency escape and rescue devices,
"shall be inspected after each use and at least montly..." Obviously, 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 INSPECTTION PROCENURES

Respirator inspection shall include checking of:

1. Tightness of the connections.
2. Facepiece.
3. Valves.
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4.
5.

Connecting tubes.
Canisters, filters, or cartridges.

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

4.5 FIFID INSPECTION OF ATR—PURIFYING RESPIRATORS

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

l.

105

Examine the facepiece for:

Excessive dirt.

Cracks, tears, holes or physical distortion of shape from improper
storage.

Inflexibility of rubber facepiece (stretch and knead to restore
flexibility).

Cracked or badly scratched lenses in full facepieces.

Incorrectly mounted full facepiece lenses, or broken or missing
mounting clips.

Cracked or broken air-purifying element holder (s), badly worn threads
or missing gasket(s).

Examine the head straps or head harness for:

a.
b.
C.
d.

Breaks.

Loss of elasticity.

Broken or malfunctioning buckles and attachments.

Excessively worn serrations on head harness, which might permit
slippage (full facepieces only).

Examine the exhalation valve for the following after removing its cover:

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

Cracks, tears or distortion in the valve material.
Improper insertion of the valve body in the facepiece.

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

Missing or defective valve cover.

Improper installation of the valve in the valve body.

Examine the air-purifying element(s) for:



a. Incorrect cartridge, canister or filter for the hazard.

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

c. Expired shelf-life date on the cartridge or canister.
d. Cracks or dents in the outside case of the filter, cartridge or

canister, indicated by the absence of sealing material, tape, foil,
etc. over the inlet.

e. Identical cartridges if more than one are used.

4,6 CARE AND CLEANING OF SELF-CONTAINED BREATHING APPARATUS (SCBA)
The proper care of SCBAs involves:

1. Inspection for defects.

2. Cleaning and disinfecting.
3. Repair.

4, Storage.

The following checklist is to be used by personnel whenever they have to check
out an SCBA. (Note: Any discrepancy 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. DPressure in the tank is at least 1800 psi.
2. Backpack and harness assembly.
a. Straps
1. Visually inspect for complete set.
2. Visually inspect for frayed or damaged straps that may break
during use.

b. Buckles

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

c. Backplate and cylinder lock
1. Visually inspect backplate for cracks and for missing rivets or
screws.

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

1. Physically check cylinder to ensure that it is tightly fastened
to backplate.

2. Check hydrostatic test date to ensure that it is current.1

3. Visually inspect cylinder for large dents or gouges in metal.

b. Head and valve assembly

1. Visually inspect cylinder valve lock for presence.

2. Visually inspect cylinder gauge for condition of face, needle,
and lens.

3. Open cylinder valve and listen or feel for leakage around
packing. (If leakage is noted, do not use until repaired.).
Note function of valve lock.

4. Regulator and high-pressure hose
a. High-pressure hose and connector

Listen or feel for leakage in hose or at hose-to-cylinder connector.

(Bubble in outer hose covering may be caused by seepage of air

through hose when stored under pressure. This does not necessarily

mean a faulty hose.)
b. Regulator and low-pressure alarm

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

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 regqulator 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.

lMonthly inspection only.
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4. Open cylinder valve.

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

6. Ascertain that no obstruction is in or over the regulator
outlet. Open and close the bypass valve momentarily to ensure
flow of air through bypass system.

5. Facepiece and corrugated breathing tube.
a. Facepiece

1. Visually inspect head harness for damaged serrations and
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 rubber
gasket seal.

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

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

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

2For reqular 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 c¢ylinder.

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

e. Bypass valve is closed.

f. Mainline valve is closed.

g. All straps are completely loosened and laid straight.

h. Facepiece is properly stored to protect against dust, sunlight, heat,
extreme cold, excess moisture, and damaging chemicals.

4.7 CLEANING AND SANITIZING

Any good detergent may be used followed by a disinfecting rinse or a combina-

tion disinfectant-detergent for a one step operation. Reliable, effective

disinfectants may be made from readily available household solutions,
including:

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

2. Aqueous solution of iodine (50 ppm of iodine) made by adding approximately
0.8 milliliters of tincture of iodine per liter of water, or one teaspoon
of tincture of iodine per gallon of water. Again, a two-minute immersion
is sufficient.

To prevent damaging the rubber and plastlc in the respirator facepieces, the

cleaning water should not exceed 140°F but it should not be less than 120°F to
ensure adequate cleaning.

4.8 _RINSING

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

4.9 DRYING

The respirators may be allowed to dry in roam 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 RFASSEMBLY AND INSPECTION

The clean, dry respirator facepieces should be reassembled and inspected in an

area separate from the disassembly area to avoid contamination. The inspection
procedures have been discussed; special emphasis should be given to inspecting

the respirators for detergent or soap residue left by inadequate rinsing. This
appears most often under the seat of the exhalation valve, and can cause valve

leakage or sticking.

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

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

4,11 MAINTENANCE AND REPAIR

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

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

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

4,12 RESPIRATOR STORAGE

Respirators must be stored to protect against:

1. Dust.
2. Sunlight.
3. Heat.

4. Extreme cold.

S. 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 rubber or plastic from
taking a permanent distorted "set".
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APPENDIX G

VAPOR EMISSION RESPONSE PLAN
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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 Fmission 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 perimeter,
other parameters rermitting (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 Offifer 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 Fmission Response Plan

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

1) organic levels greater than 5 ppm above background.
2) LEL greater than 20% or
3) st levels greater than 10 ppm.

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

1. The perimeter of the closest downwind residential or commercial property
will be monitored. If organic vapor levels approach 5 ppm, or if HZS
levels approach 10 ppm above background, then the local police
authorities will be immediately contacted by the Site Safety Officer.

2. The appropriate personnel listed on the Master Phone List 've 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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Response Action
The well drillers will immediately proceed as follows:

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

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

The Site Safety Officer will determine if a Minor or Major Vapor Emission
condition (as defined in the previous Section) exists and will activate the
appropr 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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