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Appliance Recycling Guide

1.0 Introduction

In 1991, about 3.4 million appliances (536,000,000 pounds) were discarded in California.
Included were refrigerators, freezers, clothes dryers, washing machines, dishwashers,
microwave ovens, ranges/ovens, furnaces, hot water heaters, and air conditioners.

The California Legislature determined that major appliances and other large metallic
discards in solid waste landfills needlessly uses scarce lang_':l] capacity and that these
items can be effectively separated from the waste stream and recycled. On January 1,
1994, a new law took effect in which the objective was to divert appliances and other
large metallic discards from disposal and to recycle these items in an environmentally
sound and safe manner. A primary provision of this law is the requirement to remove
special materials from major appliances and other large metallic discards prior to
crushing the discard for transport or transferring to a baler or shredder for recycling.

The special materials specifically outlined in this law are chlorofluorocarbons (CFCs)
used as refrigerants in air conditioning and refrigeration equipment, polychlorinated
biphynels (PCBs) used in some motor capacitors and fluorescent lighting ballasts, and
sodium azide used to inflate automobile air bags. Sodium azide will not be an issue of
discussion for this recycling guide since most vehicles are already diverted from solid

- waste facilities. This law also requires the removal of other special materials regulated
by the Department of Toxic Substances Control such as used oil found in compressors
and transmissions and mercury found in switches and temperature control systems.

This recycling guide is developed to assist those persons in the disposal and recycling
sectors who intend on processing appliances and the special materials contained within
them. This guide is not intended for use by the home repair person, known as the do-it
yourselfer.

The appliance recycling guide focuses on the; 1) identification of special materials which
require removal, 2) special materials removal and extraction methods, 3) identification
of health and safety hazards in removing and handling special materials, and 4)
management of special materials in accordance with state and federal regulations.

The appliance management system is shown in Figure 1. Section numbers refer to
sections within this guide. A matrix of appliances and special materials contained within
these appliances is shown in Table 1. These appliances are either known to contain or
have a likelihood of containing special materials.




Figure 1
Appliance Management System

Receive
Appliance

Does the Appliance Contain Refrigerants,
PCB Components, Used Oils, Mercury
Components, or other Special Materials?

: Refer to Table 1.
\_

YES

Y
Component
Removal,

N Sections 5.2-53

+ Transported in
110 Ibs or Less und is

Recycled,
Section 5.4

v

DTSC - Department of Toxic Substances Contro}
APCDs - Air Pollution Control Districts
AQW!-&Q‘I.II“!’-MW‘DW
CAA - Clean Air Act




‘sioypeded gD UISIN0D $13Z331) pUE S10)81331Ja1 IWos Jei) suopisadins U2 Iaey AL
sisejeq 1o sio)ruded god ujujuiucd jo pooyipyy) yusayjudss v yum sadueydde 261 31d »

>

§32)e3] 1918 M

s

SIAOIS SED

Sunydi
Ju22s3ION{]

X X . JaYSEM SOID

X | | AABMOIDN
X X saprusnye(
DIV 1B
DIV MOPULM
X X ..uuoo..&
x | x| X X soresafugo|

SAYINMS 1o <Ssejreg | zos | 00S | €HN | TOS Y44 yit | 21-0dD paeosig
Amosoy | wueouqnry |/ sondede) | -DAD | 049 -2dDH |- 024D
- g2d

»e
<

X

ERE AN E TS
<
<
s
]

F , sue1aduydy

XIN)RAl S[ELI)eIAl [eradg
1 9qEL




2.0 Refrigerants
2.1  Discards Containing Refrigerants

The types of refrigerants typically found in appliances are CFC-12 in refrigerators,
freezers, and dehumidifiers and HCFC-22 in window and central air conditioners’. CFC-
114 may also be found in a small percentage of refrigerators. Some older refrigerators
may also contain sulfur dioxide as the refrigerant and the occurrence of these in the
waste stream is minimal, ranging from 2-5%%, A significantly fewer number of older
refrigerators and freezers may contain ammonia as the refrigerant. Some dehumidifiers
may contain CFC-500' and few window air-conditioning units may contain CFC-500 or
CFC-502'. Some new refrigerators contain refrigerant HFC-134a but these units are not
occurring in the disposal or recycling streams at this time.

2.2  How to Identify Types of Refrigerants.

Knowing the refrigerant type prior fo extraction from the unit is very important.
Mixing different types of refrigerants will most likely contaminate a load thereby
rendering it non-recyclable. Ask your refrigerant reclaimer about refrigerant
acceptance specifications.

The first step in determining the type of refrigerant used in an appliance is to look at
the identification tag attached to the unit (see Figures 2 & 3). The location of the tag
varies as to the manufacturer and for refrigerators and freezers, it may be located on
the front or back of the unit, inside the refrigerated compartment or on side of the door,
or on the compressor unit'®'!, For window or central air-conditioning units, removal of
the face plate or other external body panels may be required to locate identification
tag'®.

One physical characteristic used to identify ammonia and sulfur dioxide refrigerators is
the compressor. The compressor used in ammonia and sulfur dioxide refrigerators are
approximately 2-3 times larger by volume than the compressors within CFC type
refrigerators. '

The tops of sulfur dioxide and ammonia refrigerators are typically constructed as a
separate section unlike the unibody of the CFC units (see Figures 3 & 4)!'. The
evaporator coil is located directly underneath this top section”.

" Refrigerators containing ammonia refrigerant usually require natural gas to operate
them and can be identified by looking on the back of the unit for a natural gas hook-
up’. Note: there may also be an electrical cord attached which is used only for the light
within the refrigerator.




Figure 2

Sample Refrigerant
Identification Tag

Figure 3

Refrigerator Componénis
(Typical Configuration)
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Top Configurations of Sulfur
Dioxide and Ammonia Refrigerators

Figure §

Refrigerant Extraction
Set-up Configuration




A test which is used by some appliance recyclers to determine type of refrigerant is the
pressure/temperature test. The type of refrigerant is determined by measuring the
pressure within the system and the external atmospheric temperature. There are charts
available which correlate the type of refrigerant to the known pressure and temperature.
This method may result in inaccurate readings because of low system pressures.

~ Refrigeration or air conditioning units in the recycling and disposal sectors may have
reduced system pressure due to leakages caused during handling or system failure.

Note: The pressure/temperature method does not work well in determining whether a
certain refrigerant and air conditioning unit contains CFC-12 or HFC-134a
because both of these refrigerants operate at similar conditions".

If the refrigerant type is still unknown, call your refrigerant reclaimer or equipment
manufacturer for further information. One appliance recycler is storing all unknown
refrigerants into a container labeled as "mixed" refrigerants. Although this container
would be managed as hazardous wastes, it would keep from contaminating other loads
of recyclable refrigerants'‘,

2.3  Refrigerant Extraction Methods

Tools / Equipment Needed

The basic tools and equipment needed for extracting refrigerants are; 1) piercing valve,
2) recovery or recycling equipment, and 3) storage containers.

The piercing valve is used to puncture the refrigeration coil to allow the transfer of
refrigerant from the air conditioning or refrigeration system to the recovery or recycling
equipment (see Figure 5).

There are two types of equipment that are used to extract refrigerant from appliances;
recovery and recycling. The recovery equipment removes the refrigerant from an '
appliance and transfers it to a storage tank without further processing. Two types of
recovery equipment are system-dependent and self-contained. The system dependent
recovery equipment requires the assistance of components contained in an appliance to
remove the refrigerant from the appliance. The self-contained recovery equipment is
capable of removing the refrigerant from an appliance without the assistance of
components contained in the appliance.

Recycling equipment removes the refrigerant from an appliance and then cleans the
refrigerant by oil separation and cycling through one or more filter dryers to remove
moisture, acidity, and particulate matter. The refrigerant is then transferred back into
the appliance or to a storage tank. Recycling equipment would typically be used by
those individuals in the appliance repair sectors because the refrigerant extracted is
typically put back into the appliance after repairs or maintenance operations.
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Persons in the disposal and recycling sectors do need to certify to the US EPA that such
person has acquired recovery equipment that is capable of either:

1. Removing 90% of the refrigerant when the compressor of the small appliance is
operating and 80% of the refrigerant when the compressor of the small appliance

is not operating.

2. Evacuating the small appliance to four inches of vacuum when tested using a
properly calibrated pressure gauge.

The recovery equipment may include system-dependent equipment or self-contained
equipment.

Refrigerant Extraction

To begin the refrigerant extraction process, the piercing valve is attached to either the
high pressure side or low pressure side of the compressor. The high pressure side of the
compressor is the line connected between the compressor and the condenser. The low
pressure side of the compressor is the line between the compressor and evaporator (see
Figure 3). In some operations, piercing valves are placed on both the high and low
pressure sides of the compressor.

Note: If air conditioning and refrigeration equipment has been non-operational for a
period of time, the pressure within the system equalizes and consequently there is
no distinction of pressure at either side of the compressor.

The refrigerant recovery unit is then attached to the piercing valve, and with the valve
opened and the recovery unit on, refrigerant is extracted. Several refrigeration systems
may be evacuated at one time (manifolded) depending on the type of equipment used.
The time of refrigerant extraction is dependent on the equipment or process nsed. It is
recommended that the equipment manufacture be contacted for equipment and process
specifications. Persons in the disposal sector who are recovering refrigerant from air
conditioning and refrigeration units must either:

1) Recover 90% of the refrigerant in the appliance when the compressor in the
appliance is operating, or 80% of the refrigerant in the appliance when the
compressor in the appliance is not operating; or

2) Evacuate the small appliance to four inches of mercury vacuum.

The refrigerant is then either transferred to an internal storage tank within the recovery
unit or is transferred directly to an external tank. Once the capacity of the internal
storage tank has been achieved, the refrigerant needs to be transferred to external
storage tanks. External storage tanks are usually supplied by a refrigerant reclaimer.



Your refrigerant reclaimer should be contacted for storage, used refrigerant
specifications, and shipping guidelines.

2.4  Hazards / Safety Precautions

All employers must have a Material Safety Data Sheet (MSDS) for any workplace
product that contains a hazardous substance(s), and must make it available to employees
on request. An MSDS lists the hazardous chemical contents of a product, describes its
health and safety hazards, and gives methods for using, storing and disposing of it
safely. The employer may obtain an MSDS from the manufacturer of the product
which contains the type of refrigerant. An example MSDS for fluorocarbons, sulfur
dioxide, and ammonia is provided in appendix A.

The Hazard Evalnation System and Information Service (HESIS) produces fact sheets,
booklets, and technical documents on work place chemicals. A HESIS fact sheet
regarding fluorocarbons is provided in appendix B. HESIS fact sheets are-designed as
an aid for worker training programs and does not take the place of an MSDS. The
HESIS office is located in Berkeley, California, and can be contacted at (510) 540-3138.

Employees should be trained on operational and safety aspects of any equipment used
during refrigerant extraction. Employees should also be trained in first aid.

2.5 Management

Recycling and Emissions Reduction, Subpart F, Part 82, Title 40, Code of Federal
Regulations (40 CFR 82.150-82.166)

Persons who remove refrigerant from small appliances prior to disposing or recycling of
the small appliance do not need to be certified by the US EPA. Small appliances means
any of the following products that are fully manufactured, charged, and hermetically
sealed in a factory with five (5) pounds or less of refrigerant: refrigerators and freezers
designed for home use, room air conditioners (including window air conditioners and
packaged terminal air conditioners), packaged terminal heat pumps, dehumidifiers,
under-the-counter ice makers, vending machines; and drinking water coolers.

Persons who receive a small appliance for disposal or recycling must recover any
remaining refrigerant from the appliance or verify that the refrigerant has been
evacuated from the appliance. Such verification must include a signed statement from
the person from whom the appliance is obtained that all refrigerant that had not leaked
previously has been recovered from the appliance. This statement must include the
name and address of the person who recovered the refrigerant and the date the
refrigerant was recovered. This statement must be kept for a minimum of three years
by the final disposer or recycler. This statement must be kept on site.




Persons in the disposal and recycling sectors do need to certify to the US EPA that such
person has acquired recovery equipment that meets certain requirements (see prior
discussion on Tools / Equipment Needed).

California Law

Section 25143.2(d)(7), Chapter 6.5, Division 208, Health and Safety Code (HSC), excludes
CFC or HCFC compeounds removed from heat transfer equipment, fire extinguishing
products, or rigid foam products, from being regulated as hazardous wastes, provided
the materials are reused or recycled and specified conditions are met. These conditions
are set forth in HSC sections 25143.2(e), 25143.2(f), and 25143.9. Additionally, reporting
requirements for recyclers operating under an exclusion are set forth in HSC section
25143.10. If CFC or HCFC compounds are managed in ways other than recycling, such
as incineration, or if the specified conditions for the exclusion are not met, the CFC or
HCFC compounds would be hazardous wastes, and would remain subject to all
hazardous waste management requirements. .

Persons with questions concerning the applicability of a recycling exclusion to a
particular case regarding CFC of HCFC compounds may contact the nearest regional
DTSC office. See Appendix E for addresses and telephone numbers of regional DTSC
offices.

3.0  Polychlorinated Biphenyls (PCBs)

In 1978, the federal government banned the manufacturing, processing, and distribution
of PCBs. Prior to this time, PCBs were used in small capacitors and fluorescent light
ballasts of some appliances. The identification of those appliances containing PCB
capacitors is limited because manufacturers did not keep complete records of where

PCBs were used. This lack of information makes it very difficult for recyclers to comply
with the industry standard and California law of removing PCB capacitors and ballasts
prior to baling or shredding the appliance.

3.1  How to Identify a Capacitor / Ballast

A capacitor is a small metal-cased or plastic-cased device used to store electrical charges
which assists the motor to run more efficiently in start-up (starting capacitor) or during
operation of the appliance (running capacitor). Starting capacitors contain only dry,
innocuous substances whereas the running capacitors are filled with an oil that dissipates
heat during operation of the motor. A ballast is an electrical capacitor used to supply
the high voltage necessary to start a fluorescent lamp’.

There is no specific method to determine if an appliance contains a capacitor or not. A
capacitor(s) may be found in any appliance which requires a motor to operate‘.
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Although there are certain appliances that have been known to contain a capacitor(s), a
capacitor(s) may have been installed in other appliances during repair operations. To be
sure if an appliance does or does not contain a capacitor(s), all appliances should be
visually inspected.

3.2  Physical Characteristics / Location

Starting capacitors are typically cylindrical in shape and the casing is predominately a
black bakelite (plastic) material or aluminum shell. Some earlier type capacitors may be
cardboard wrapped. Runmng capacitors are typically oval or rectangular in shape with
a sealed metal casing' (see Figure 6).

Appliances which contain motors, such as washers and refrigerators, will usually have
the motor located near the bottom and can be accessed from the rear. The capacitor,
which is usually a starting capacitor, will be attached to the housing of-the motor and

- may be covered in a protective casing'®. If not attached to the housing, the capacitor, if
any, may be located by following the wires from the motor.

Both window and central air conditioners may have a combination of starting and
running capacitors, possibly up to four capacitors total. The casing of the air
conditioners will have to be removed prior to inspection for capacitors. The capacitors
will typically be attached to the fan motor and the compressor. For window air
conditioning units in particular, the capacitor(s) will typically be located directly behind

the control panel' (see Figure 8).

Starting Capacitor Running Capacitor

Figure 6
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Figure 8

Window Air-Conditioning Unit
Showing Location of Capacitor(s)
and Control Panel

Figure 7

Fluorescent Lighting Ballasts
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Microwave ovens have one capacitor located directly behind the control panel and
attached to the transformer. The casing of the microwave or front panel will have to be
removed prior to accessing the capacitor'®,

Fluorescent light ballasts (see Figure 7) are located in the housing of light fixtures. You
may have to unscrew the back panel to access the ballast's,

3.3  Does the Capacitor or Light Ballast Contain PCBs?

According to the United States Environmental Protection Agency (US EPA), PCB
capacitors are invariably enclosed in a sheet steel jacket (a magnet can distinguish
them). The soldering of the seams or a galvanized finish may also be useful in
distinguishing them from the non-PCB or electrolytic capacitors which are typically
encased in either a Bakelite or aluminum shell. The only appliances identified at the
time of the letter with a significant likelihood of containing a PCB-type small capacitor
are room and central air conditioners, heat pumps, furnace blowers, fluorescent lighting
ballasts, and microwave ovens. These units represent a relatively small percentage of
recycled "white goods' (approximately 5%). There is no evidence that small PCB
capacitors were used in household clothes washers, clothes dryers, dishwashers, hot
water heaters, garbage disposers, trash compactors, conventional ovens, ranges, or
stoves. There has been suggestions that some refrigerators and freezers contain PCB
small capacitors, but the use of PCB capacitors in these units were limited"’.

A capacitor may have "No PCBs" stamped on its casing, or may have a 4-digit date
indicating time of manufacture. Some appliance manufacturers and repair businesses
continued to use up stocks of PCB capacitors even after the 1978 ban on the production
of PCBs. Some appliances manufactured after the 1978 date could therefore contain a
PCB capacitor(s)®!. It is anticipated that a majority of the stocked PCB capacitors were
- depleted within one year of the ban. Foreign oil-filled small capacitors may also contain
PCBs despite Federal PCB restrictions™.

3.4  Capacitor / Ballast Removal Methods

Tools / Equipment Needed

The basic tools needed for removing capacitors are; 1) screwdriver, 2) nut driver set,
3) crescent wrench, 4) socket set, and 5) side cutters or wire cutters.

Capacitor Removal

Capacitors are easily removed by loosening or removing the clamp holding the capacitor
to the motor or bracket and cutting the wires from the capacitor terminals or removing
the wires from the terminals if the capacitor is discharged. In some cases, the capacitor
may be in a protective casing on the motor which needs to be removed first or the
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capacitor may be wired to the motor bracket or other component.

Ballasts are typically fastened with screws to the light housing and would require the
same tools for removal. The wires extending from the ballasts need to be cut prior to
ballast removal.

3.5 Hazards / Safety Precautions

All employers must have a Material Safety Data Sheet (MSDS) for any workplace
product that contains a hazardous substance(s), and must make it available to employees
on request. An MSDS lists the hazardous chemical contents of a product, desecribes its
health and safety hazards, and gives methods for using, storing and disposing of it
safely. The employer may ebtain an MSDS from the manufacturer of the product
which contains PCBs. An MSDS for polychlorinated biphenyls is provided in appendix
A.

The Hazard Evaluation System and Information Service (HESIS) produces fact sheets,
booklets, and technical documents on work place chemicals, A HESIS fact sheet
regarding polychlorinated biphenyls is provided in appendix B. HESIS fact sheets are
designed as an aid for worker training programs and do not take the place of an MSDS.
The HESIS office is located in Berkeley, California, and can be contacted at (510) 540-
3138. :

Employees should be trained on operational and_ safety aspects of any equipment used
during PCB ballast and capacitor removal. Employees should also be trained in first
aid. ‘

Note: Capacitors are capable of holding an electrical charge up to several hours and
have to be discharged prior to removal. Although this may not be the case for
units in the disposal or recycling sectors because of the time lapse, the
conservative approach is to discharge the capacitor by shorting an insulated
screwdriver across the capacitor’s terminals. Also, never pull on the capacitor’s
terminal wires when removing a capacitor (primarily oil-filled) as the terminal
seal may dislodge and cause oil spillage'.

Also, any footwear should be worn and stored in the area where capacitor
removal is taking place. PCBs can be transported via foot wear’.

3.6 Management

Under California law, there are no specific exemptions for PCB wastes due to the

_quantity or size of the waste material, such as ballasts and capacitors. PCB containing
electrical components, therefore, must be managed as a hazardous waste. The generator
of PCB ballasts and capacitors will need to acquire an EPA generator L.D. number
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through DTSC and may be required to manifest any shipments of these ballasts and
capacitors. The hauler of these items may also be required to register as a hazardous
waste transporter with DTSC. There are some exceptions to the manifesting and
transporter registration requirements that may apply to some generators of PCB ballasts
and capacitors. For example, under section 25163(c) of the Health and Safety Code
(HSC), persons transporting small quantities (no greater than 5 gallons or 50 pounds) of
hazardous waste to a permitted facility are exempt from manifest and transporter
registration requirements when specified conditions are met. HSC section 25163.3
provides a conditional exemption from manifest and transporter registration
requirements for persons consolidating hazardous wastes from remote locations at a
generator’s site.

California DTSC treatment standards for PCB containing electrical components are:

1) Incineration in a DTSC approved incinerator with a PCB Destruction Removal
Efficiency of 99.9999%; or '

2) Disposal in a hazardous waste landfill after placement in a lab pack.

Currently, the only landfill in California that can accept hazardous PCB wastes is the
Chemical Waste Management’s facility at Kettleman Hills, California, (209) 386-9711.
There are currently no incinerators operating in California which meet the DTSC
destruction requirement.

For a further discussion on handling, treatment, and disposal of PCB wastes, refer to
the PCB Fact Sheet in appendix C.

4.0 Qils / Lubricants

Used oil includes any spent lubricating fluids that have been removed from vehicles,
equipment, or machines. Used oil found within appliances include compressor oils
contained within refrigeration and air conditioning equipment and transmission oils
contained within clothes washers.

4.1 Lubricant Extraction Methods

The refrigerant within air conditioning and refrigeration equipment must be extracted
prior to draining the oil from the compressor or removing the compressor from the
appliance. If the refrigerant is not extracted, the removal of oil from the compressor or
the removal of the compressor from the appliance will cause the refrigerant to vent to
the atmosphere. Section 608 of the federal Clean Air Act (CAA) prohibits individuals
from knowingly venting ozone depleting compounds, used as refrigerants, into the
atmosphere while maintaining, servicing, repairing or disposing of air-conditioning or
refrigeration equipment. The US EPA is authorized to assess fines of up to $25,000 per
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day per violation of the federal CAA.

Tools / Equipment Needed

The basic tools needed for removing the compressor from the appliance are; 1) socket
set, 2) side cutters or wire cutters, and 3) metal cutting saw (i.e., hack saw, reciprocating
saw). For oil extraction, tools that are needed include; 1) drill and bits, 2) hammer, and
3) chisel or punch.

- Compressor Removal and Oil Extraction

The compressor is typically removed from the appliance prior to oil extraction. It is
recommended that metal recyclers be contacted to see if they require the compressors to
be removed prior to acceptance of the unit for metals recovery. The compressor is
removed by cutting the refrigerant lines and the electrical wires connected to the
compressor and removal of the fasteners connecting the compressor to the unit. A
method used by one recycler in California is to use a reciprocating saw to cut the
refrigerant lines as well as the brackets holding the compressor to the unit.

The oil is extracted by drilling a hole in the oil reservoir of the compressor and draining
the oil into a storage container. If the compressor is removed from the unit, it is usually
placed on a table where it is allowed to drain into a storage container located below the
table. Another method of oil extraction, for removed compressors only, is to remove the
refrigerant line studs on the compressor and then place the compressor upside down to
drain the oil. One recycler finds it more convenient to extract the oil by puncturing a
hole through the terminal plug located on the compressor (see Figure 3). The terminal
plug is accessed by removing the terminal cover, normally held on by a wire retaining
clip, and removing the relay switch, overload protector, and capacitor (if any). The
terminal plug on the compressor can now be punctured allowing for the oil to be
extracted. This particular recycling operation uses an air chisel to puncture the
compressor terminal plug.

Oil found within the transmissions of washing machines can be extracted by drilling a
hole in the lubricant reservoir or by removing the gear housing.

4.2  Hazards / Safety Precautions
A person who might come into contact with used oil should wear gloves, boots, goggles
or other face shield, or other protective clothing as necessary such as coveralls.

Protective clothing should be made of materials that are resistant to oils®.

Employees should be trained on operational and safety aspects of any equipment used
during used oil extraction. Employees should also be trained in first aid.
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4.3 Management

Used oil means any oil that has been refined from crude oil, or any synthetic oil, that
has been used, and, as a result of use or as a consequence of extended storage, or
spillage, has been contaminated with physical or chemical impurities. Examples of used
oil are: ' '

0 spent lubricating fluids which have been removed from an engine crankcase,
transmission, gearbox, or differential of an automobile, bus, truck, vessel, plane,
heavy equipment, or machinery powered by an internal combustion enigne;

o] industrial oils, including compressor, turbine, and bearing oil;
o hydraulic oil;
o} metal-working oil;
o refrigeration oil; and
o railroad drainings.

Used oil must be managed as hazardous waste unless it can be shown that the
contaminants below do not exceed the indicated limits, the oil is not hazardous by any
other characteristics, and the oil is not mixed with any federally listed hazardous waste:

Total arsenic: 5 mg/kg or less

Total cadmium: 2 mg/kg or less

Total chromium: 10 mg/kg or less

Total halogens: 3000 mg/kg or less (however, used oil containing greater than
1000 mg/kg total halogens is presumed to be mixed with a
federally listed waste, and is thus a hazardous waste, unless it
can be demonstrated that the oil does not contain more than

- 1000 mg/kg total halogens listed in Appendix VIII of Part

261, Title 40, Code of Federal Regulations)

Total lead: 50 mg/kg or less :

Total PCBs: 2 mg/kg or less

Flashpoint: Minimum Standards by ASTM

Compressor oil extracted from refrigeration and air conditioning equipment is typically
mixed with refrigerant during equipment operation. In the case of a refrigerator or
freezer which typically uses CFC-12 as the refrigerant, the compressor oil will be mixed
with chlorinated fluorocarbons which are halogenated compounds.

Used oil containing more than 1000 mg/kg total halogens is presumed to be mixed with
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federally listed halogenated hazardous wastes and thus would be managed as a
hazardous waste in California. The oil generated from two refrigerator recycling
operations in California has tested over 4000 mg/kg halogens. One recycler has taken
measures to reduce the halogen concentration for purposes of recycling the oil while the
other recycler sends the oil to a facility for use as a blended fuel*’.

All generators (other than householders) and haulers of used oil must obtain an -
Environmental Protection Agency (EPA) identification (ID) number. For further
information on how to obtain an EPA ID number, call DTSC at (916) 324-1781. Used
oil haulers can be found in the yellow pages under Qil-Waste or Waste.

For a further discussion on handling, storage, and transport of used oil, refer to the
Used Oil Fact Sheet in appendix C.

5.0 Mercury

Mercury, a silver-white metal which is a liquid at room temperature, has been used in
the past in consumer and industrial goods, such as thermometers, thermostats, '
barometers, electrical switches, and batteries. Now, due to environmental concerns,
mercury is being phased ount of batteries, and mercury temperature controls are being
replaced with electronic devices., Current uses of mercury include thermometers and
fluorescent lighting®.

5.1 Discards Containing Mercury

Small amounts of mercury may be found in switches used in some old washing machines
and chest type freezers and in temperature controls in gas stoves and water heaters'*",
The switch on the chest type freezer will be located under the lid seal and is used to turn
on the interior light'*. The switch on the washing machine is located under the lid and
is used to stop the washing machine when the lid is opened during operation® (see Figure
9). You can determine if the switch is liquid filled by shaking it. These switches will
either be encased in plastic or glass’. In a stove, the mercury switch is a long, thin
copper tube connecting the thermostat to the gas burner control® (see Figure 10).

5.2  Mercury Component Removal Methods

Tools / Equipment Needed

The basic tools needed for removing the components containing mercury are; 1)
screwdriver, 2) nut driver set, 3) crescent wrench, 4) socket set, and 5) side cutters or
wire cutters.
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Mercury Component Removal

Washing machine - the mercury switch is attached to the underside of the washer top.
The washer top is held down by spring clips and can be removed by placing a
screwdriver between the washer top and chassis and prying up. The mercury switch can
be removed by detaching the clamp or other attaching hardware'®.

Chest type freezer - a mercury switch on some older chest type freezers may be located
on the underside of the freezer door. Once located, it can be physically removed by
detaching the wire from the switch. Also, this type of freezer may contain a mercury
type thermostat (i.e. capillary tube) which should also be removed. It should look like a
iong slender tube attached to a wire,

Oven - a thermostat (i.e. capillary tube) may be present in some ovens to control
temperature. It should be carefully removed from the oven and properly disposed of.
Some ovens may have a mercury switch in the door which operated the internal light.
This switch should also be removed from the oven.

Water heater - some water heaters may have a thermostat which contains mercury. It
should be removed from the water heater.

h-’.""o_h _—/

Figure 9

Washing Machine Lid
Switch and Transmission
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Figure 10

Capillary Tube in
Gas Stove

5.3  Hazards / Safety Precautions

All employers must have a Material Safety Data Sheet (MSDS) for any workplace
product that contains a hazardous substance(s), and must make it available to employees
on request. An MSDS lists the hazardous chemical contents of a product, describes its
health and safety hazards, and gives methods for using, storing and disposing of it
safely. The employer may obtain an MSDS from the manufacturer of the product
containing mercury. An exampie of an MSDS for mercury is provided in appendix A.

The Hazard Evaluation System and Information Service (HESIS) produces fact sheets,
bookiets, and technical documents on work place chemicals. A HESIS fact sheet
regarding mercury is provided in appendix B. HESIS fact sheets are designed as an aid
for worker training programs and does not take the place of an MSDS. The HESIS
office is located in Berkeley, California, and can be contacted at (510) 540-3138.

Employees should be trained on operational and safety aspects of any equipment used
during mercury component removal. Employees should also be trained in first aid.
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S.4  Management

A person who stores in a container ten pounds or less of waste elemental mercury at the
site of generation is exempt from hazardous waste facility permit requirements. A
person who transports in a container ten pounds or less of waste elemental mercury to a
resource recovery facility where mercury will be recovered from that waste is exempt
from the requirements for registration with DTSC as a hazardous waste hauler and for
the use of a manifest even if the transporter is not the generator of the waste. These
provisions can be found in Title 22, California Code of Regulations, Section
66266.120(a)(1) and (a)(2).
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BaTZRial, BATETI TATA SXETT CHSCIvaW

CCCUPATIONAL HEALTH SERVICES, IMC. FOR BMFRGENCY BOURCE INFORMATION
11 WEST 42ND STREET, 12TH PLOOR ' CONTACT: 1-615-366=-2000

HEW YORK, NEW YORK 10036
1-800-445-MEDS (1-800-445-6737) OR - 1-212-789-3535

. SUBSTANCE IDENTIFICATICN

CAB-NUMBER 7664-41~7
RTEC-NUMBER BO0873000
SUBRSTARCE: AMMORIA, ANHYDROUS

TRADE RAMES/SYNORYMS: e '
ANEYDROUS AMMONTIA: AMMONIA GaS: AMMONIA: KRIsRO-SIL: R 717: SPIRID
o EARTEGORR: JOGONIA CYLINDER FOR DUPLIPRINTER (2K): STCC 4904210:
TN 100%: B3IN: OBS01050

CHEMICAL FAMILY: .
INORGANIC GAS -

MOLECULAR FORMUTA: N-BE3 " NOLECTRAR WEIGHT: 317.03

CTRCIA RATINGS (SCALE 0-3): HEALTH=3 FPIR®=1 REACYIVITYs) PEREISTENCE®O
NPPA RATINGS (SCALE 0=d): EEALMHw3 FIREw) REACTIVITY=D

COMPONENTS AND CONTAMINANTS
COMPONENT: AMMONIA, ANHYDROUS CASF 7664-41-7 PERCENT: 100.0
OTHER CONTAMINANTS: NRONE |

35 PPM (27 MG/N3) OSHA STEL |
2% PPM (18 MG/M3) ACGIK TWA; 35 PEM (27 We/H5) ACGIE ST
50 PPM (35 MG/N3) NIOSE RECOMMENDED 5 MINUTE CEILING

500 POUNDE SARA SECTION 302 THERESHOLD PLANRING QUARTITY

100 POUNDS BARA SECTION 304 REPORTABLE QUANTITY

100 POUNDS CERCLA SECTION 103 REPORTABLE QUANTITY
smmsmmw:nmmmncmmmm

PHRYSICAL DATA
DESCRIPTION: COLORLESS GAS WITE AN EXTREKEZLY PURGERT ODOR.

BOYLING POINT: =27 F (=33 €) - WELTING POINT: =108 ¥ (=78 C)
SPECIFIC GRAVITY: 0.7067 G/L @ 25 C SOLUBILITY IN MATER: 388 € 20 €
VAPOR DENSITY: 0.5967 VAPOR PRESSURE: 6638 JOMEG @ 21 C

PE: 11.6 @ 1.0 N SUIN _ ‘ ODOR-TERESHOZD: 1-35 FPPX




OTHER SOLVENTS (SOLVENT ~ BOLUSILITY):
SSLUELE TN METEANOL, ETBANGL, CELOROFORK, EIEER,
AKD OTEER ORGANIC SOLVERTS. : -

¥IRE AND EXPLOSION DATA

FTor ARD EXPLOSTON EAZARD
SLIGHT FIRE EAZARD WHEN EXPOSED TO HEAT OR FLAME.

mnmnms:wmmmmommmonm.

UPPER EXPLOSIOR LINIT: 28% - LOWER EXPLOSION LIMIT: 15%
AUTOIGKRITION TEMP.: - 1204 P (651 C)

FIREFIGETING MEDIA:

DRY CHEMICAL OR CARBON DIOXIDE _

{1990 EMERGENCY RESPONSE GUIDEBOOK, DOT P 5800.5).

FOR LARGER FIRES, USE WATER SFRAY, FOG OR REGULAR FOAN
(1990 PNERGENCY RESPONSE GUIDEBOCK, DOT P 5800.5) .

|

GETING: : -
DO NOT GET WATER IRSIDE CONTAINER. MOVE CONTAINER FROM FIRE AREA IT YOU CAN DO
RISK. APPLY COOLING WATER T0 SIDES OF CONTAINERS THAT ARE EXPOSED

TO PIAMES UNTIL WELL AFTER FIRE I8 OUT, STAY AMAY FROM ZNDS OF TANKS. ISOLATE
GAS HAS DISPERSED (1990 EMERGERCY RESPONSE GUIDEBOOK, DOT P £800.5,

i

GUIDE PAGE 15).

ZXTINGUISE USING AGENTS INDICATED. COOL CONTAINERS WITH FLOODING AMOUNTS OF
WATER FROM AS FAR A DISTANCE AS POSSIBLE. USE WATER SPRAY TO ABSORB CORROSIVE
VAPORS. AVOID BREATHING CORRCSIVE VAPORS; XEEP UPWIND. CONSIDER EVACUATION OF
DOWNWIND AREA IF MATERIAL IS LIAKING. ‘

STOP FLOW OF GAS (NFPA 325M, FIRE HAZARD PROPEETIES OF TLAMKABLE LIQUIDS,
GASES, AND VOLATILE SOLIDS, 1984).

_ TRARSPORTATION |
DEPARTMENT OF TRANEPORTATION HAZARD CLASSIFICATION 49 CFR 172.101:
NONFLAMMARLE GAS _

DEPARTMENT OF TRARSPORTATION LABILING REQUIREMENTS 49 CFR 172.101 AND
SUBPART E: m-
NONFLAMMABLE

DEPARTMERT OF TRANSPORTATION PACTACING REQUIREMENTS: 49 CFR 173.3047
49 CPR 173.314 AND 49 CIR 173.315
EXCEPTIONS: 49 CFR 173.306

TOXICITY




AMMONIA, ANRYDROUS: - <

TOXTCITY DATA: 320 PPM INEALATION-NUMAN TCIO; SO00 FPM/5 XINUTES
INEALATION-ERGAR LCIO; 3000 PPM/6 HOURS INHALATION-RAT LCSO; 4230 PPM/1 HOUR
TNEALATION-MOUSE 150; 7 GM/N3/1 ROUR INEALATIOR-CAT LCS0; 7 GM/M3/1 HOUR
INEALATION=RABEBIT 1CS0; 350 NG/KG CRAL~RAT 1DSO; 132 MG/KG UNREPORTED=NUMAN
1DLO; MUTAGENIC DATA (RTECS). |

CARCINOGEN STATUS: NONE.

LOCAL EFFECTS: CORROSIVE- INHALATIOR, SKIN, EYE, INGESTION.

ACUTE TOXICITY LEVEL: TOXIC BY INGESTION, INHALATION. .

TARGET EFTECTS: POISORING MAY AFFBCT TEE CENTRAL KERVOUS SYSTEN.

AT INCREASED RISK FRON EXPOSURE: PERSONS wITH PRE-EXISTING EYE, SKIN, AND
RZSPIRATCRY TRACT DISOROERS.

HEALTH EPFFECTS AND FIRST ALD

AMMONIA, ANHYDROUS: L
CORROEIVE/TCXIC. 500 PPM JIMMEDIATELY DANGEROUS TO LIFE OR HEALTH.

ACUTEZ EXPOSURE- CONCENTRATIONS OF 5 PPN MAY CAUSE MINIMAL IRRITATION;
9-50 FPM MAY CAUSE NASBAL DRYNESS, OLFACTCRY FATIGUE, AND MODERATZ
TRRYTATION; 125-137 PPM MAY CAUSE DEFINITE NOSE, THROAT, AND CHEST
TRRITATION; AND 150 PPK RAY CAUSE LARTNGEAL SPASM. EXPOSURE TO
500 PPM FOR 30 XINUTES MAY CAUSS.CYCLIC EYPERFNEA, INCREASED IXOCD
PRESSURE AXD FULSE RATE, AKC UPPER RESFIRATORY TRACT IRRITATION, SOMFIIMES
PERSISTING FOR 2¢ BOURS; 700 PPM MAY CAUSE IMMEDIATE IRRITATION;
1300-10,00C PPM MAY CAUSE DVEPNEA, CONVULSTVE CODGEING, CEEST PAIN,
RESPYRATORY EPASM, PINX FROTEY SPUTUM, RAPID ASPHYXIA, AND DELAYED
PULMONARY EDEMA WEICH MAY BE FPATAL. OTHER EFFECTS MAY INCLUDE RUNNY KOSE,
SWELLING OF TEE LIPE, RESTLESSNESS, READACHE, SALTVATION, NAUSEA.
VOMITIRG, GLOTTAL EDEMA, PEARYRGITIS, TRACHEITIS, AND DIFFICULTY IN
SPEAXING. DEATH MAY RESULT FROM BRONCHOPNEUMONIA OR ASPHYXIATION DUE TO
SPASMS, INFLAMMATION, OR EDEMA OF THE LARYNX. RESIDUAL EFFECTS FROM
ACUTE EXPOSURES MAY INCLUDE EOARSENESS, FRODUCTIVE COUGH, DECKEASKD
RESPTRATORY FUNCTION, CHRONIC ATRWAY DYSFUNCTION, ALVEOLAR DISEASE, -
BRONCEIOLITIS, BRONCHIECTASIS, EMPHYSEMA, AND ANXIETY NBUROSES.

CHRONIC EXPOSURE~ DEPENDING ON THE CONCENTRATION ARD DURATION OF EXPOSURE,

 REPEATED OR FROLONGED EXPOSURE MAY CAUSE INTLAMMATORY AND ULCERATIVE
CHANGES IN THEZ MOUTH, POSSIBLE -BRONCHIAL AND GASTROINTESTINAL
DISTURBANCES, AND EFFECTS SIKIIAR TO ACUTE EXFOSURE. TOLERANCE TO
USUALLY IRRITATING CONCENTRATIORS NAY BE ACQUAIRED BY ADAFTATICR. IN.
AKIKALS, CORTIKUGUS CR REPEATEC EXPOSURE TO SUBLETHAL CONCINTRATIONS HAVE

ADVERSE SFFECTS O THE RESPIRATORY TRACT, LIVER, KIDNEXS AND

mwmmmmwmmmmr.ﬂw
HAS STOPPED, CIVE ARTIFICIAL RESPIRATION. MAINTAIN AIRWAY AND BLOOD
mmmmnmonmnanm.mmmmmm
AT REST. TREAT SYMPTOMATICALLY AND BUPPORTIVELY. ADMINISTRATION OF OXYGEN
SHOULD BE PERFORMED BY QUALIFIED FERSONNEL. GET MEDICAL ATTENTION

IMMEDIATELY .

AMMONIA, ANEYDROUS: ' |
ACHTE EXPOSURE- EXPOSURE TO 10,000 PPX MAY CAUSE MILD IRRITATION TO MOIST




SKIN. DIRECT CONTACT WITH SCLUTIONS QR HIGE VAPOR CONCERTRATIONS (>30,000

.PMRYWSEM?W.EMMON,SMWSW' _
VESICULATION, AND POSSIBLY BROWRISH STAINS. THE CORRODED AREAS ARE SOFT,
CELATINOOUS, AND NECROTIC, AND THE TISSUE DESTRUCTION MAY BE DEEP. IF BURNS
ARE EXTENSIVE, DEATH MAY OCCUR. RARELY, VAPOR EXFOSURE MAY RESULT IN
CRTICARIA. DUE TO RAFID EVAPORATION, TEE LIQUID HAY CAUSE FROSTBITE WITH
REDNESS, TIRGLING, ARL FAIR, oR RUKSKESS. iR MORE SEvans CASZS, TRb BraN
mammmmmmmrm&

CORONIC EXPCSTRE- EFFECTS DIrXD CN THE CONCINTRATION AT DTRATIOR OF
EPOSURE. ETPZATED OR PROLONGED CONTACT MAY CAUSE DERMATIZIS OR IITICIS
SEDIIAR TC ACUTE EXPOSTRE.

mwmsmonmnmmmmmmsormmmmm
EVIDENCE OF CHYMICAL REMAINES (AT LEAST 15-20 MINUTES). IN CASE OF CHEMICAL
BURNS, COVER AREA WITH STERILE, DRY DRESSING. BANDAGE SECURELY, BUT ¥NOT
TOO TIGHTLY. GET MEDICAL ATTENTION IMMEDIATELY.

EYE CORTACT: S
AMMDNIA, ANEYDROUS: '

INCREASED INTRAOCTLAR 7 .msmmmmns.m
TLCERATION, POSSIBLY SIVERE, ANE TZNTCRARY BLINDHZSS. TAE DEGRES CF IOURY
DEPEXDS OF TSE CONCENTRATION AND DURATION OF CONTACT. TEERE XA BE
nEeTEONCTION OF EUITHELIOM CORNEAL AND LENTICULAR OPACIPTCATION, AND
IRITIS, ACCOMPANIED BY EEPOPYOR CR EEMORREAGES AND POSSIBLY EXTENSIVE
10SS OF PIGMENT FROM THE POSTERIOR PIGMENT LAVER OoF THE IRIS. WHEN DAMAGE
IS 1LBSS THAWN EXCESEIVE, THESE EYMPTOMS TERD TO AMELIORATE. IK SEVERE
BURNS, THE EXTERT OF THE INJURY MAY WOT BE IMMEDIATELY APPARERT. LATE
COMPLICATIONS MAY INCLUDE PERSISTENT EDEMA. VASCUILARTIZATION AND SCARRING
OF THE CORNEA, PERMANENT OPACITY, ACUTE-ANGLE GLAUCDMA, STAPHYLOMA,
CATARACT, ATROFEY OF THE RETIRA AND IRIS, ARD S . DOE TO RAPID
EVAPORATION, THE LIQUID MAY CAUSE FROSTBITE WITH PAIN, REDNISS, AND
BLURRED VISION.

CHRONIC EXPOSURE- EFFECTS DEPEND ON CONCENTRATION AND DURATION OF EXPOSURE.
REPEATED OR PROLONGED CONTACT MAY XESULT IN CONJUNCTIVIT1S OR EFFECTS A3
1l ACUTE EXPOSURE. EXPOSURE FOR SEVAKAL WEEks TO 675 PPH CAUSED
rmmmurmrmsormsmmsmonmmm-m
TC CNE~BALZ OF THE CCRNER IN RABBITS. .

mmmmsmmmn!mmmmsormm.-omzmz
LIFTING UPPER AND LOWER LIDS, DNTII KO EVIDENCE OF CHEMICAL REMAING (AT
LEAST 15~20 MINUTES). CONTINUE TRRIGATING WITR NORMAL SALINE UNTIL THE PH.
HAS RETURNED TO NORMAL (30-60 MINUTES) . COVER WITE STERILE BANDAGES. GET
MEDICAL ATTENTION IMMEDIATELY. .

CORROSTVE/TOXIC. ' _
\CUTE EXPOSURE- INGESTION OF SOLUTIONS MAY CAUSE IMMEDIATE PAIN AND

CIRCUMORAL BURNS AND CORROSION OF THE MUCOUS MEMBRANES WEICH AT FIRST
WWMSMWMBMM. EDEMATOUS, AND ULCERATED.
THERE MAY BE PROFUSE SALIVATICN. SWALIOWING AND SPEECH MAY BE DIFricuLT
umsrmrmms'rmnss:m. EVER WHEN TEERE IS NO EVIDENCE OF
ORAL BURNS, THEE ESOPEAGUS AND STOMACH MAY BE INVOLVED WITH BURNING PAIN,
VOMITING, AND DIARRHEA. TEE VOKITUB MAY BE TEICK AND SLIMY WITH HoOCOUS,




AND LATER CONTAIN BLOOD AND SHREDS OP MUCOUS MEMERANE. EPIGIOTTAL EDEMA
MAY RESULT IN RESPIRATORY DISTRESS AND POSSIRLY ASFEYXIIA. SHOCK WITH .
MARKED EYPOTINSION, WEAK AND RAPID PULSE, SHALLOW RESPIRATION, AND
CLAMMY SEKIR MAY OCCUR. CIRCULATORY COLLAPSE MAY ENSUE, AND IF UNCORRECTED,
LEAD TO RENAL FAILURE. IN SEVERE CABXS, ESOPHAGEAL OR GASTRIC PERFORATION
ARE POSSIBLE ARD MAY BE ACCOMPANIED BY KEDIASTIKITIS, SUBSTERNAL PAIN,
PERITONITIS, ABDOMINAL RIGIDITY, AND FEVER. ESOFHAGEAL, ARD POSSIBLY
memmcmmmmmnmm. BUT MAY BE
mmmmmm.mn!mmnmrm
FROX ASPEYXIA, CIRCULATORY COLLAPSE, OR ASPIRATION OF EVEN MINUTE AMOUNTS.
IATER, DEATH MAY BE DUE TO THE .COMPLICATIONS OF PERFORATION, FPNEUMONIA,-
OR THE IFFICTS OF STRICTURE FPORMATION. INGESTION OF 350 MG/XG WAS LETHAL

MENBRANES AND OTHER EFFECTS AS WITH ACUTE INGESTION. INGESTION OF
g-nnmnmummmmcamsummmm
RARBITS.

mm-nmmmﬁmmmmmmrmm
VOMITIRG TO OCCUR. avomaasmcmm:oamcs.mmsmxsm
ONLY WAY TO EXCLUDE TEE POSSIBEIITY OF CORROSIOK IN TAE UPPER
GASTROINTESTINAL TRACT; IF CORROSION IS SUSPECTED, ESOPHEAGOSCOPY SBOULD
USUALLY BE PERFORMED WITHIN 24 EOURS (DREISBACH, HANDBOOK OF POISONING,
12TH ED.). MAIKTAIN AIRWAY ARD TREAT SHOCK. IF VONITING OCCURS, KEEP HEAD
BELOW EIPS TO EELP PREVENT ASPIRATION. GET NEDICAL ATTENTION DMEDIATELY »

ANTIDOTE: : .
NO SPECIFIC ANTIDOTE. TREAT SYMPTOMATICALLY AND SUPPORTIVELY.

REACTIVITY SBCTION

REACTIVITY: ’ :
STARLP UNDER NORMAL TEMPERATURES AND PRESSURES.

INCOMPATIBILITIES:
AMMONIA, ANHYDROUSS
ACTDS: VIOLENT REACTICN.
ALDERYDES: MAY UNDERGO VIOLENT EXOTHERMIC CONDENSATION.
ALKYLENE OXIDES: MAY UNDERGO VIOLENT EXOTHERMIC CONDENSATION.
ALUMINUM: MAY BE CORROSIVE. ,
AMIDES: POSSIBLE VIOLENT REACTION. ' :
BORON: INCANDESCENT REATION WITH RELEASE OF HYDROGEN GAS WHEN EEATED.
BORON HALIDES: VIOLENT REACTION. o -
CALCIUM: EXOTRERKIC REACTIOR WEICH KAY ERCONE IRCARDESCERT.
CHLORIC ACID: ‘FORMATIOR OF EXPLOSIVE COMPOURD.
CALORINE AZIDE: FORMATIOR OF EXPLOSIVE COMPOUND.
CELORINE MONOXIDE: EXPLOSIVE NMIXTURE.
: FORMS SHOCK-SENSITIVE -COMPOUND.
CHLOROPORMAMIDINIUM NITRATE: VIOLENT REACTION.
1-CHLORO=2, 4~DINTTROBENZENE: VIOLENT REACTION WITH POSSIBLE ZXPLOSION.
2-CHLORONITROBENZENE: VIOLERT REACTION.
CHLOROSILANE: MAY FORM SPONTANEOUSLY FLAMMAERLE COMPOURD.
CHROMIUM TRIOXIDE (CEROMIC ANNYDRIDE): EXOTHERKIC OXIDATION WITH POSSIBLE
INCANDESCENCE. |
CHRONYL CHLORIDE: INCANDESCENT REACTION WITH POSSIBLE IGNITION.




COPFER: MAY BE CCRROSIVZE.

DIAMMINESORORIUK HEPTARYDROTETRABORATE: VIOLENT DECOMPQSITION.

DIBORARE: ICNITICR.

1. 2-DICHIOROETHANE: MAY IXPIODE ON CONTACT WITH THEE LIQUIFIED GAS.

D-METEYL SULFATE: VIOLENT REACTION.

G. TANIUN DERIVATIVES: POSSIELE EXFLOSION.
H;ZOGENS: VIOLENT REACTION WITE POSSIBLE PORMATI
HEAVY METALS AND COMPOUNDS (EILVER, GOLD, MERCURY, THALLIUNX) : MAY FORX

NITRIC ACID: IGHITION.

ON OF EXPLOSIVE COMPOUND.

NITROGEN TETROXIDE: VIOLENT OR EXPLOSIVE REACTION.
NITROGER EALIDES: EXPLOSIVE REACTION.

_ NITRYL CHLORIDE: VIOLENT REACTION EVEN AT =7S C.
OXIDIZERS (STRONG): FIRE AND EXPFIOSION EAZAND.

OXYGEN: POSSIBLE EXPLOSIUN.

OXYGEN DIFLUGCRIDE: IMMEDTIATE REACTION PRODUCING WHITE FUMES.

PERTABORANE: SPOXTANEOUS IGNITION.
PERCHLORATES: VIOLENT REACTION.

PEOSPHORUS OXIDES: VIOLERT REACTION WITH POSSIBLE IGNITION.

PICRIC ACID: FURMS EXFILOSIVE SALTS.

PLASTICS, RUBSER, COATINGS: MAY BE ATTACKED.
POTASSITH AND ARSINE: VIGOROUS REACTIOR WITH THE
POTAESIUN AND PHOSPHINE: FRODUCES SPONTANBOUSLY FLAMMABLE SO0LID.
POTASSTIUN AND SOOIV KITRITE: PRODUCES EXFIOBIVE, REACTIVE SOLID.
POTASSIUN CELORATE: EAZARDOUS REACTION.

POTASEIUM MERCURICYANIDE: EXPLOSIVE REACTION.
POTASSIUM PERMANGANATE: INCANDESCENT OXIDATION.
SODIUM AND CARBON MONOXIDE: FORMS EXPLOSIVE FRODUCT WITH THE LIQUID.

STIBINB: EXPLOSION ON HEATING.

1LIQUID.

SULFUR ARD COMPOUNDS: MAY FORM EXPLOSIVE PRODUCT.

THIOCARBONYL AZIDE THIOCYANATE: EXPLOSIVE .
: FORNATION OF EXPLOSIVE COMPOUND.
THIOTRITHIAZYL CHIORIDE: EXPLOSIVE REACTION.

TRIONYL CHLORIDE (SULPINYL CHLORIDE)

STORAGE-DISPCSAL



OBSERVE ALL PEDERAL, mmm&_mammmnzmmc
- OF TEIS SUBSTANCE. FUR ASEISTARCE, CONTACT THE DIFTEICT DIRECTOR OF THE

ENVIROMKENTAL FROTECTIOR AGENCY.

*2STORAGE**

ETORE IR ACCURDARCE WITH 29 CFR 1510.11l.

PROTECT AGATINST PHYSICAL DAMAGE. OUTSIDE OR DETACHED STORAGE IS FREFERRED.
INSTDE STORAGE SHOULD BE IN A COOL, WELL-VERTILATED, NONCOMEUSTIBLE LOCATIOR,
AWAY TROK ALL POSSIRLE SOURCES OF IGKITIOR. SEFRRATE TROM CTRER CEEXICALS,
PARTICULARLY CXIDIZING GASES, CELORINE, BEROMINE, ICDINE, AND ACIDS (NFPA €9,
EAZARDOUS CHEXICALS DATA, 1873). ]

STORE AWAY FRON INCOMPATIBLE SUBSTANCES.
STORE IN A COOL, DRY, WELL VENTIIATED AREA

THRESHOLD PLARNING QUANTITY (TPQ): :

THE SUPERFUND AMENTMENTS AND REAUTHORTZATION ACT (SARA) SECTION 302 REQUIRES
THAT EACH PACLLITY W ANY EXTREMELY HAZARDOUS SUBSTANCE IS PRESENT IR A
QUANTITY EQUAL TO OR GREATER THAN THE TPQ ESTABLISHED POR THAT SUBSTANCE
NOTIFY THE STATE EMFRGERCY REESPONSE COMMISSION FOR THE STATE IN WHICE IT I8
1OCATED. SECTIOR 303 OF SARA REQUIRES THESE FACILITIES TO PARTICIPATE IN LOCAL -
EMERGENCY RESPONSE PLAKNING (40 CFR 355.30). '

CONDITIONE TO AVOID

nmm:smrmsms;ﬁommwormmmcwm
SKIN, CONTENTS MAY RE UNDER PPESSURE; CONTAINFRE MAY RUPTURE VIOLENTLY AND
TRAVEL A CONSIDERABLE DISTANCE.

SPILLS AND LEAZS

£0TI~RELEASE!? '
DIC A HOLDING AREA SUCE AS A PIT, POND OR LAGOOR TO CONTAIN SPILL AND DIXE

SURYACE FLOW USING BARRIER OF SOIL, SANDBAGE, FOAMED FOLYURETHANE OR FOAMED
CONCRETE. ABSORE LIQUID MASS WITH FLY ASH OR CEMENT POWDER. '

ADD DILUTE ACID TO WEUTRALIZE.

AIR-RELEASE: :
APPLY WATER EFRAY TO KNOCK DOWN ARD REDUCE VAPORS. RNOCK=DOWR WATER IS5

mmmcmmmnn:mmmm.

WATER-SPILL: -
WEUTRALIZE WITE VIKEGAR OR otmnnm: ACID.

OSE MECHANICAL DREDCES OR IIFTS TO EXTRACT TMMOBILIZED MASSES OF POLLUTION AND
PRECIPITATES. .

OCCUPATIONAL~SPILL:




w:mrmonmamsormm.mmmm, DIKE FAR AREAD OF SPILL FOR
LATER DISPOSAL. KEEP URNECESSARY FPECOPLE AWAY; ISOLATE BAZARD AREA AND DENY
m.mmm,mormm,mmmﬁmam
ENTERING. ISDMBMIMORS?WMWW?GR&?'WHGWH
ALL DIRECTIONS.

REPORTABLE QUANTITY (RQ): 100 POUNDS
AMENDNERTS AND

INIS SUBSTANCE I8 REPORTARLE UNDER CERCLA SECTION 103, TEE FATIORAL RESPORSE
CENTER NUST BE NOTIFIED IMMEDIATELY AT {800) £24=-8802 OR ({202) 436-2575 IF TAR
KETROPOLITAR WASHIRGTON, D.C. ARER (40 CFR 302.6). ‘

RESPIRATOR: '

mmmmsmmm&nszmmnonsmmmm
BY TEE U.5. DEPARTMERT OF HEALTE AND HUMAN SERVICES, NTIOSH POCKET GUIDE TO
CHENICAL EAZARDS; NIOSH CRITERIA DOCUMENIS OR BY YHE U.S. DEPARTHNENT OF
LASOR, 29 CPK 1910 SUBPART 2. '

THE SPECIFIC RESPIRATOR SELECTED MUST BE BASED OK CONTAMIRATION LEVELS FUUKRD
IN THE WORK FiACE, mmmmmsmnrmwm
nmm:&*mwmmxammmcmmmmm
EFALTE AND THE NINE SAFETY AND HMEALTH ADMINISTRATION ({NIOSE-MSER).

AMMUNIA:

300 PPM~ ANY CHEMICAL CARTRIDGE RESPIRATOR WITH CARTRIDGE(S) PROVIDIRG
PROTECTIOR AGAINRST AMMONIA.

500 PPM~ ANY SUPPLIED=-AIR RESPIRATOR.
ANY POWERED AIR-PURIFYING RESPIRATOR WITH CARTRIDGE (5) PROVIDING
PROTECTION AGAINST AMNONIA. _
ANY AIR~-PURIFYING FULL FACEPIECE RESPIRATOR (GAS MASK) WITE A
CHIN-STYLE OR FRONT- OR BACK~MOUNTED CANISTER PROVIDING PROTECTION
AGAIRST AMMONIA. :
ANY SELF-CONTAINED BREATEING APPARATUS.

m—mmmmrmmm(mmmx
m-monmmm-mmmmm
AGAINST AMMONIA. :

ANY AFPPROFRIATE ESCAPE-TYPE SELF-CONTAINED BREATHING AFPPARATUS.
mmmmmmnmmmmmmm:

AXY SELF-CONTAINED BREATHING AFPARATUS WITE m FACEPIECE OPERATET IR
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE.




' Msmmmmmmmmnwmmwmxua
Y e CCHE-DEMAND OR OTEXR POSTTIVE PRESSURE MODE IK COWBINATION Wiis 2%
AOCTLIARY BELF—CONTAINED BREATEING AFPARATUS OPEBATED IF PEESCTRE-DRAND

OR OTHER POSITIVE FRESSURS KIDE.

CLOTHINRG:
EMPIOYEE NUST WEAR APPROPRIATE PROTECTIVE {IMPERVIOUB) CLOTHIRG ARD mm-mT
mwmmsnmarmmmmmamm.

EYE PROTECTION: '
mmmmmm—mrmm-msmmmmu

FACESEIELD TO PREVENT CONTACT WITH TEIS SUBSTARCE.
ENBRGENCY WASH FACILITIES:
FEERE TEERE I§ ANT POESIEILITY THAT AR EXPLOYEE’S EYES AMD/OR SEIN MAY 2R

EXPOSED TT THIS SUBSTANCE, wHE .XMETOYER SHOULD PROVIDE AN EYE WASH
mmmammmmmzmmmmnwm.

AUTEURIZED BY¥~- OCCURPATICRAL ERALIE SBRVICES, INC.

CREATION DATE: 09/11/84 REVISION DATE: 12/03/90

L 1 .“i’tttf..t“.Qt.*!lmtttt"t"itt.**it .‘.“t“mIt*ii*titt***t**t.**““'i

TOTAL P.1@




NIAALENAAL DADL L L AIOALEY Drbdisk) &

MSDS DATE: AUGUST 1991
IDENTITY: SULFURDIOXIDE ._
FORMULA: SO, |

L

1 8

Y.

MANOFACTURER IDENTINICATION }
MANUFACTURER’S NAME: Will vary |

HAZARDOUS INGREDIENTS/INENTITY INFORMAT ION .

HAZARDOUS COMPONRNTS (SPRCTFIC CHEMICAL IDENTITY, COMMON NAME(Y)):

OEHAPEL: § pp [

ACGIHITLYV: 2 ppi

NIOSH: Spom

MRYSICAL/CHEMICAL CEARACTERISTICS

PORM: Gas or liquid :

BOILING POINT: 14°F (-10°C) -

SMECIFIC CRAVITY (F,0-1x 1S -10C !

VAPOR PRESSURE (mm Fig): 3432 @ 61°F (°C) !

MELTING POINT: <108 (-76°C) |
|

VAPOR DENSITY (AIR = 1) 3.26
BVAPORATION RATE (RUTYL ACETATE = 1 NA
SOLURILITY IN WATER: 4.7¢/100 ml @ 20°C

pH: 018 -
APPBARANCE: Caloriess gas o kiquid

ODOR: loitating slter odor

|
|
:
|
VIRE AND EXPLOSION DATA o
FLASH POINT (METHOD USED): NA }
FLAMMARLE LIMITS: !
UPPER: NA ;
EXINGUISHING MEDIA: uﬁwmmﬁum“m
diaile, or halva may be wal. Uss waiey sprey. fog, o samid foam foe lerger fores.
SVECIAL PIRE FIGHTING PROCEDURES: Use mifoanisinsd brestiing apparains end fuli
sree if possible. Sty swny from storags ek ands. Cool foe-enponsd sontainers with weler from
side et wall afwr fim is out. Tsoims soen wil gas has dispavaed 1 the apill is small, faniam
130 Soot im all disestions, then svacente i downwind disection. For krgar apille, isolate 250 fest
i al! diswdioms, tes sveanote in downwind dinsiioo, w s .6 il wids end .9 mifes long.
UNUSUAL PIRE AND EXPLORION HAZARDES: Mateial mey burn, bt will not ignite veadily

REACTIVITY DATA :

STARILITY: Swshle al ro0umn tnmpacieres |
CONDITIONS TU AVEAL1 St |

INCOMPATIRILITY (MATERIALS TO AVOID): Chicruis. acids, alksl smale, powdernt mecls,
md many Siber Substances !

BAZARDOUS DECOMPONITION OR BYTRQDUCTS: Rascts with waisy or smam 0 fiorm losic
and sourosive mnlfevous acid ;

HAZARDOUS POLYMERIZATION: Folyusises scrolein;wils releus of bnt. Pulysexize
gxplosively uader confinmment with propens. e
CONDITIONS TO AVOID: Ham !

HEALTH BAZARD DATA
ROUTES OF ENTRY:
INBALATION? Yeo




HEALTE BAZARDS (ACUTB AND CHRONIC): ASuts QIposire sy esuss chills, ssvere chaking,
m.u—-.m.mummmwmwm
mmm«mmmm.m.,“m
panlysis, and desth from asphyais. Commact with skia msy cayss frosthine, redess, guio, and
hams m«mummmmmwm,mm
erna, sad opasificetion vemuting is lass of vision. May sanss burwiag in mauh and pharyss.

CARCINOGENITY: Aa‘.—l-p-i—-i-hh&-dhnlﬁrm-yho
SOORITIROGUINC AJWE. _ .

SIGNS AND SYNIPTOME OF EXPOSURE: m.mu-,m..m‘
mmu_umummdmmmuuﬂ.
anxicty, meuntal sonfusion, pubnosery edomm, and desth. Coutect with Liguid salfur dioxido may

omiee frosthite.
mmmmmvmvamwm Porsoas with rospinsiery
comdisions snd caydirnasouler disais are &2 praster viak.
BEMERGENCY AND FIRST AID PROCEDURES:
INHALATION: Ramove fsom s 10 frash air inumedisesly. I wreathing has sopped, give
Kanp viotias werm ead of el Get sadiosl steasion imemarkinsaly.
SKIN CONTACT: Ramove somamimated slothing and shoss. ‘Wash affested area with sosp or
ﬂ”ﬂhmdw-ﬂu-ﬁ-d‘wm. in cam of
shemical inares, a0ver ares with sueils, dry dvasting. Bendege sspurely. CGut medisal

smasgios immadiamly.
EYS CONTACT: Waik oyus imenadiaaly with Jargs amousis of welsy, cocsionally lifting upper
dh-ﬁh,-ilmm&mni-(n_ls-md_). n o f
A by wacile bandages bosssly wid iamticn. Get madies! sitention immedistely.
TNCIRESTION: 1 porace s ccumacinms, My.mhpmafmum. Da st

VIL FRECAUTIONS POR SAFE BANDLING AND USR
STHPS TD BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Saop lask ¥ yoo ces
do so withomt risle. Unmmudumubmu-um«dnu
Jooiate aren until gax han dispmevad.. Tiamry suury o W, Neuralize spiiiey seriel with orsbed
kmeotons, sods ash, or lims.
WASTE DISPQSAL METHOD: Bubbis through aqueous sikali md bring o pH 7
mmmrmmmmmm& Prolct containees apainst
phyzical demage. mm«huﬂuﬂmﬂudww.
SHIMNPING INPORMATION: ‘
HAZARD CLASS: Nowflarsmahin gax
UNNO.: W0
DOT LABEL: Nomfismowbles gas
VIIL CONTROL MEASURES . :
ROCSPIRATORY MROTECTION: u-mmmgﬁdmm
wmmmwmm

DATE OF LATEST REVISION/REVIEW:  Aagust 1991
PERSON RESPONSIALE FOR MIDS: Rachal Hagen

512) 331-1000

Salbur Disxide - 2
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Material Safety Data Sheet

—----——--———--_------------——----—--—-----—-----—--’——----—--—‘-—--—--—---————

MSDE NUMBER : 3035Fk

CORPORATE NUMBER : DU0OOS3S51
Revislon Date : i1l-Aug-92
Date Printed : 19=Aug~-92

MARUFACTURER/DISTRIBUTOR
Du Font
1007 Market Street
wWilmington, DE 19898

FHONE NUMBERS
PRODUCT INFORMATION :-1-800-441-9442
TRANSPORT EMERGENCY : CHEMTREC: 1-800-424-9300
MEDICAL EMERGENCY i-800-441-3637"

CHEMICAL FAMILY HALOGENATED HYDROCARBON

DU PONT REGISTRY NUMBER: DP178-74-§

FGRMULA : CCi2F2
TSCA INVENTGREY STATUS : Reported/Included
NPCA-EMIS RATINGS : Health: 1 Flammabiiity: © Reactivity: 1
Personal Protection rating to be supplied by
user depending on use conditions.
SOMPONEKRTS
Materiai _ CAS Number X
METHANE, UICHLORODIFLUORO- {REFRIGERANT 12) T75=71-8 95-100
MAT CONTAIN ONE OF THE FOLLOWING:
REFINED MINERAL OQOILS ' 64742~52~5 0-5
REFINED MINERAL OILS  64742-44-5 0=-5
REFINED MIKNERAL OILS 64762~-88~4 0-5
REFIKED MINERAL OIlLS : 64741~-82~4 0=-5
ALKYL BENZENE 68648-86~-2 0=5

+ Regulated as & Toxic Chemical under Section 313 of
Title III of the Superfund Anendments and Reauthorization
Act of 1986 and 40 CFR part a72. )




o MO . S VIIT K
Materlal Safety Data Sheel

: Neutral
odor : Slight ethereal
Form : Liquitled gas
Color : Colorless to siightly yellow
Appearance : Ciear

Instablility . Materlal is stable. However, avoid open flames and
Ligh Temperatures.
Incompatibility Incompatible with alkall or alkaline earth netals-

powdered Al, Zn, Be, #tc.
Polymerization : Polymerization will not occur.

Decomposition : Decomposition products are hazardous.

Used Refrigerant iz can be decomposed by

‘ nigh temperatures {open flames, glowing

? metal surfaces, etc.) forming

‘ nydrochloric and hydrofluoric acids, and

‘ possibliy carbonyl halldes. Refined

L Mineral O0iis, if present, can produce
carbon monoxide and carbon dioxide upon
combustion. '

Flash Point : Will not burn
Autoignition : Not determined
Autodecomposition: Not determined

[RE AND EXPLOSION HAZARDS
Cylinders are eguipped with temperature and pressure reliet
devices but may $till rupture under fire conditions.
Decomposition products are hazardous.

ETINGUISHING MEDIA
As appropriate for combustibles ln area.

PECIAL FIRE FIGHTING INSTRUCTIONS
Use water spray or fog to cool contalners. self-contalned
breathing apparatus ({SCBA) 1s regquired it cylinders rupture
and contents are released under fire conditions.
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. Matwrial Salety Data Sheet
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Inhalation of high conucentrations of vapor 1s harmful and
Bay Cause heart irregularitlies, unconiciousness, oI death.
Intentional misuse or deiiberate inhalation may cause death
without warning. Vapor reduces oxygen available for
breathing and is hwavier than air. Liquid conta¢t can cause
frostbite. May cause eYe irritation.

ANIMAL DATA:

Inhalation 30-minute LCS56: 800,000 ppm in rats
Oral ALD ‘ : »1000 mg/Kg in rats

E'fects in animals from singre high exposure Dby inthaletion
include anevsthesia and irregular heartbeat (cardiac
arrhythmias). Repeoated inbhalation exposures produced
altered respiratory ftunction. "~ Llofg-term studies showed hLo
significant c¢ilinical., blood chemistry, oI pathological
el‘ects following repeated exposures. The effects in
abimals from jong-teram ingestion of this material inciude
slight alterations in biood chemistry and body welght gain.
Ko other ciinical, biochemical or pathological signs of
toxicity have been cvbserved. .

Tests in animals demonstrate nho carcinogenic activity and Lo |
develophental or reproductive toxicity. The compound does
not produce heritable genetic damage Iin enimalis oX genetic
damage in lacterial and memmalilan cell cultures.

HUMAN HEALTH EFFECTS:

Humal heaith effects of OVereXposure by eyYe contact with the
Vapor may include eye irritation with discomfert, tearing,
or blurring of viaion. Skin contact with the iiquid may
cause frustbite. Inbalation ¢f the vapors Ray cCause
Tenperary hervous syited depression with anesthetic effects
such as dizziness, headache, confusion, incoordination, and
ives of conscliousness; Temporary alteration of the heart’'s
eiwctrical activity with irreguliar pulise, palpitations, or
inadequate circulation, or the wffects of exciusion ol
oxygen with grossly excesslve exXposures. '

tndividuals with preexisting diseases of the central hervous
or cardiovaescular system hay have increased susceptibliiity
to the toxiclity ¢of exceisslve eXposures.

REFINED MINERAL OILS ANRD ALKYL BERZENE

Refined Mineral 0ils and Alkyl Benzene hay cause reversible
«yw and skin irritation upon prolonged or repeated contact.
Prolonged skin exposure may defat skin and cause dermatitis.
ingestion may cause gastrointestinai cramping and diarrhea.
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Matwrial Safety Data Shewt
(HEALTH BAZARD INFORMATION - Continued)
The acute Oral LDSO in rats for ©il Mists is »1i5 y/ky.

ARCINOGENICITY ' '
The following cempohents are listed by IARC, NTF, OSHA, or ACGIH as
carcinogens. A ‘P’ indicates a Froposed Carcinogen.

Materlal _ IARC KTP OSHA ACGIH
REFINED MINERAL OILS X

>PLICABLE EXFOSURE LIMITS
METHANE, DICHLORODIFLUORO- (REFRIGERAKT 12)

AEL « (Du Pont): None Establlished
TLV (ACGIH) : 1,000 ppm, 4,950 mg/m3 - 8 Hr TWA
PEL {OSHA)} : 1,000 ppm, 4,550 mg/ma3 - & HI TWA

« AEL is Du Pont’'s Acceptable Exposure iLimit. Where governmentally
imposed occupational exposure limits which are iower than the AEL
are in effect, such limits shall take precedence. ' ~

\FETY PRECAUTIONS
Avoid breathing vapors. Aveid iiquild contact with skin or
eYes. Use with sufficient ventilatlion to keep employee
eXposure below recommended limits.

INHALATIOR
If high concentrations are inhaled, immediately remove to
fresh air. Keep person calm. If not breathing, give
artificial respiration. 1If breathing is difficult, give
oXygen. Call a physiclan.

SKIN CONTACT
In case of contact, flush skin with water. Treat for
frogstbite if necessary by gently warming affected area.

EYE CONTACT
In case of contact, lmmediately flush eyes with plenty of
water for 15 minutes. Call & physiclan.

INGESTION
Ingestion ii not considered a potential route of
exXposure.

DTES TO PHYSICIAN
Because of a possible disturbance of cardiac rhythn,
catecholamine drugs, such as epinepdrine, shouid only be
used with special caution in gituations of emergency life

suppert.




MatelXial Safety Data Sheet
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*NERALLY APELICABLE CONTROL MEASURES AKND PRECAVTIONS
Normali ventilation for standard manufacturing procedures is
genherally adequate. Local exhaust should be used when lalryge
anounts are released. Mechanical ventilation should De used
in low or enclosed piaces.

IRSONAL PROTECTIVE EQUIPMENT ‘
Impervious gloves and chemical $plash goggles should Dbe used
when handling liguid. VUnder norhal manufacTuring
conditions, no respiratory protection is required when using
this product. Self-contained breathing apparatus (SCBA) is
required 1f a large release occurs.

ISPOSAL IKFORMATION

S S S AR A WP ee Em A am e R A -—---——---—--q-—---—----—----—------——-

PILL, LEAK, OR RELEASE
NOTE: Review FIRE AND EXPLOSION HAZARDS amnd SAFETY PRECAUTIORS before:

proceeding with clean up. Use appropriate FERSONAL FROTECTIVE
EQUIPMEKRT during clead up.

Ventijlete area, especially low or ehcliosed plécos where
heavy Vapors might collect. RedVe opel flames. Use
self-contained breathing apparatus (SCBA) for laige spilis.

ASTE DISPUSAL
Comply with Federal, State, and local reguliations. Reclalm
by distillaticn or remove to & permitted wasite facility.

—---—--—--———---q-——u--------—----------—---4-—---—-----—----—a--—-----------.

107
Proper Shippling Kame : REFRIGERANKT GAS, N.C.S. (CONTAINS

DICHLORODIFLUOROMETHANE)

Hazard Class : NONFLAMMABLE GAS, 2.2
UR/KA No. ) : UN 1078
DOT Labels(s) : HONFLAMMABLE GAS
shipping Containers
Tabk Car
Cylinders

Ton Tanks

Reportable Quantity : 5000 1bs /2270 kg
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Materiai Saf

dry area.

Acute : Yes
Chrenic : No
Flre s No
Reactivity : No
Pressure : Yes
LISTS:

Extremely Hazardous Substance
CERCLA Hazardous Substance
Toxic Chemicalis

" The data 4in this Material Safet

specific material designated herein an

combination with any other mate

Responsibiliity for MSDS

¢ Tndicates updated section.

FONT
ety Data Sheet

Do not heat above 52 deg T (125 deg F).
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-Ko
-Tes
-Y&s

Sheet relates only to the
d dowes Lot relate to use in
riali or in any process.

y Data

w. 5. Brock
Pu Punt Chemicais
F. 0. Box 807089,
wilmington, DE

Chestnut RuL
i5880-070§%

End of MSDS




MONSANTO COMPANY
. SOON. LINDBERGH BLVD.
MONSANTO PRODUCT NAME ) ) S7.LOUIS, MO 63167
‘Polychlorinated Emergency Phone No. ~
. , (Call Collest)
Biphenyls ( PCBs) 314-694-1000
-~ J . - . Duste: 1083
PRODUCT IDENTIFICATION = e !
Synonyms: PCBs . . .
_ Chiorodiphenyt (—% Cl) e e
Chiorinated biphenyl .
Polychiorinated biphenyl
Chiorinated biphenyis
(approx. —% Cl)
Common Names: Arociors' Series 1016, 1221, 1232, 1242, 1248, 1254, 1260

Therminois' FR Series .

PYRANOLS? and INERTEEN'S are trademarks for commonly wised. dislectric fluids that may have
contained varying amounts of PCEs as well as othar components including chiorinated benzenss.

ASKAREL - Generic name for a proad ciass of fire-resistant gynthetic chiorinsted hydrocarbons and
mixtures used as dielectric fluids that commonly contained sbout 30-70% PCBs. Some ASKAREL fluids
contained §9% or greater PCBS and some contained no PCBs. '

This list of trade names is representative of several wﬁmniy used Monsanto products (or progucts
-formulated with Monsanto products). Other trademarked PCB products were marketed by Monsanto
and other manufacturers. PCBs were also manufactured and sokd by several European and Japanesa
companies. Contact the manutacturer of the trademarked product, if-not in this listing, 1o determine it
the formulation cortained PCEs. . )
o' Rggisiered tagemant of Monsanto Company
1 Registered trademark ol General Elecic Sompany
 Registered Yacemark of Wasnnghouse Elecrric Corporaton

CAS No.’s: 001336363, 053469218, 021672296, 01109768, 011096825 and others

- - -

— e
WARNING STATEMENTS

. Federal regulations under the Toxic Substances Control Act require PCBs, PCE items, storage areas,
" transformer vaults, and transport vehicies 10 be mrkod (check regulations, 40 CFR 781, for details)

CAUTION
. CONTAWS
PCBs
Payshisremed Tl

& opusl PSR e ey
uqmwmﬁm‘lm "
te o3 [neeprmerem Segscusn Aguney

SOCTA 79t fav Drpunis WGl ‘
comes; e roweti U3 [0 Oie . | COpetan)




B

- onsanto

a SRECAUTIONARY MEASURES
=are should ba taken.© sntry into the environment through spilis, leakage, use, vaporization, of

disposnlduquidnrm.moidwdongodwwofmum. Avoid contact with eyas or
:mbmedmnmmsﬁn.hchMm.mbymmmap

MATERIAL SAFETY DATA Page 20t 6

and water. Following eye

:ontl:q:l;'lhah'wnrrmm.hmdmimmm.mmmmnmdassoonas
prmmnmmwwmwm complywimalmdanl. state, mdloal_reguutions.

EMERGENCY ARD FIRST AID PROCEDURES
' ive any olly laxatives. NOTE TO

ingestion:

Skin:

Eyes:

inhaiation:

Consult a physicisn. Do not induce vomitng of §

PHYSICIAN=—I! large amounts are gngestod.-guuic lavage is suggesterd.

it liquid or solid PCBs are splashed or spilied on skin, contaminated ciothing should be
removed and the skin washed thoroughly with 808D and water. NOTE TO PHYS!-
CIAN—Hot PCBs may cause thermal bumns. :

Eyes should be irrigated immediately with copious ‘quantities of sunning wate for at
least 15 minutes if iquid or solid PCBs get into them. A petrolatum-based opthatmic
cintment may be applied 1o the eye 10 reliove the irmitating etfects of PCBs. *

Remove 1o fresh air. It skin rash or respiratary iritation persists, consult a physician.
NOTE TO PHYSICIAN=-1 eiectrical equipment arcs over. PCBs or other chiorinated
hydrocarbon dielectric fluids may decompose to produce HCI, hydrochloric acid. 8

respiratory irrtant. "~

OCCUPATIONAL SONTROL PROCEDURES

Y K ™ RS TR T

Eye Protection:

Skin Protection: ~ Wear appropriste protective clothi

Respiratory
Protaction:

Ventilation:

~ Alrborne

" Wear chemical splash goggles and have eye baths available where there is
significant potential for eye contact. : ’

ing and chemical resistant gloves to prevent

skin contact. Consult glove manufacturer 10 determins appropriate type glove for

_given. application. Wear chemical goggles, face shieid, and chemical resistant
clothing such as & rubber apron when splashing is likely. Wash immediately

. if skin is contaminated. Remove contaminated ciothing promptly and_ launder
pefore reuse, Clean protective equipment pefore reuse. Provide 3 safety showe!
at any location where skin contact can occur. wash thoroughly after handling.

ATTENTION! Repeated of prolonged contact may cause chioracne in some pecple.

Avoid breathing vapor of mist. Use NIOSH/MSHA approved equipment when air-
~ bome exposure limits are sxceeded. Full tacepiece equipment is recommended
and, if used, replaces need for {ace shield and/or chemical spiash goggles. Con-

sult respirator manufacturer. 10 determine the type of equipment for a given appli-
cation. The respirator use limitations specifiec by NIOSH/MSHA or the manutac-
- = \grér sl Be observed. High airbome concentrations may require use ot seil-
contained preathing apparatus of supplied air respirator. Respiratory prolection

programs must be i compliance with 29 CFR Part 1910.134.

Provide natural of mecha_nical ventilation to control exposure levels below air-
porne exposure limits {see below). {{ practical, use loca! mechanical exhaust ven-

silation at.sources of arf contamination such as.open process equipment.

Exposure Limits: Chiorinated bioheny! (@pproximately 42%chiorine)

. *Skin notation means that skin absorption of

{OCCUPATIONAL

_OSHA PEL: 1 mg/m? a-hour_timn-weighted average - Skin®
AGGIH TLVT 1 mg/m? B-hour time-weighted average - Skin®
2 mgim? shorn4erm exposure limil - Skin®

‘this matena/ may 890 1 the overill exposure. Avoid skin CORIAC!.

CONTROL PROCEDURES continued on page 3)



| Monsanto MATERIAL SAFETY DATA L .

OCCUPATIONAL CONTROL PROCEDURES (continued)

Alrborne

Exposure Limits

(Continued):

*Skin nolation means m;nm absorption of this mwm.wnmm

Chiorinsted biphenyl (approximately S4% chigrine)
OSHA PEL: 0.5 mg/m’ 8-hour time-weightad average - Skin®
ACGIH TLV: 0.5 mg/m? 8-hour time-weighted average ~Skin®
-1 mglm’shoﬂ-toﬂn.xpowftﬁmﬂ- Skin® -
exposure. Avoid akin contact

FIRE PROTECTION INFORMATION - - - =

Fire and
Explosion:

- . M- -

- - .

PCBs are 'firi-niisum'éém'a’-?ﬁaszlmlmrms' 1o form CO, €O, HCL
phenoiics, Bdehydes and other:toxic combustion products under severe conditions
such as exbosure (o flame-or-hot surlaces.....” . . )

Al temperatires in the range ot -800-650°C._in<the presence of excess ol oxy-

gen PCBs .may form potychiorinaied dibenzofurans PCDFs). Laboratory studies
under similar conditions have demonstrated thal PCBs-'do mot- produce polychio-
rinated dibenzo-p-dioxins (PCODS). . ‘ -

PCBs in electrical equipment have been reported 10 produce Bofft “chiorinated” di-
oxins (PCDDs) and furans (PCOFS)" durng firg Situstions. These -combustion pro-
ducts may result all, or in pan, from non-PCB componsnts of the dielectric tiuids or
other combusted materials. Consult the equipment manufacturer for information

_regarding composition of the dielectric fluids in olocu'ical_appuutus.

Standard fire fighting wearing apparel and u_lf-conuimd breathing Epparaius should
be wom when fighting fires that invoive possible exposure o' cherical combustion
products. Fire fighting equipment shoulid be thoraughly cleaned and decontaminated
after use. ‘ - ) o . .

Federal regutations require all PCB.ransformers to be registered with fire responsse
personnel. : REUEET T : .

It a PCB transtormer is invoived in & fire-related incident, the owner of the trans-

. {ormer may be required fo report the incigent.-Gonsult -and {ollow appropriate fe-

ceral. state, and local regulations.

——

e By PERE

REACTIVITY DATA

PCBs are very stable, fire-resistant compounds.

HEALTH
Skin cqnuct:

Eye Contact:
Ingestion:

inhalation:

EFFECTS SUMMA

RY - - T

PCBs can be absorbed through intact skin. Locai action on skin is similar 1o that of
common organic solvents where contact leads o removal of natural fats and oils

with subsequent drying and cracking of the skin. A potential exists for contracting

chioracne. ..
The liquid products and their vapors are moderately irritating 1o eye tissues.

The acute ora! toxicities of the undiluted compounds are: LDy, rats—8.65 gm-kg for
42% chiorinated, and 11 .8 grmikg for 54% cnlpﬂngted—“slighpy toxic.”

Animal experiments of varying duration and at different i concentrations show that
“tor similar exposure conditions, the 54% chiorinated materiai produces more liver

injury than the 42%_cnlorinated material. ‘ )
(MHEALTHM EFFECTS SUMMARY continued on page 4)

g




MATERIAL SAFETY DATA | i}
HEALTH EFFECTS SUMMARY (continued

Other: " There ave literature repans that PCBs can impai reproductive functions in mon-
keys. The National Cancer institute performed 2 study in 1977 using Aroclor 1254
with both sexes of rats. NCI| stated that the PCB, Aroclor 1254, was not carcino-
genic under the conditions of their bioassdy. There is sufficient evidence in the
scientific fiterature t0 conciuge that Aroclor 1280 can cause liver cancer when led 10
mdents a! high doses. Similar. experiments with less chiorinated PCB products have
produced negative of equivocal results. ' "

The consistent finding in animal studles is that PCBs produce liver injury following
arolanged and repsated exposure by &0y routs, i the sxposure is of sufticient
degree and duration: Liver injury is produced first, and by exposures that are less

. ...than those-reporied 18 catse aaneer in rodents. Therefore. exposure by alt routes

_should be kept sufficiently low 1o prévent fver injury., .
Numerous .g’pidemiological..smdm.of humans,: both occupationally exposed and
non-worker environmentaily - exposed .populations. have not demonstrated any
- causal relationship between ‘P8 “axposures and chronic human ilnesses such &8s
. cancer or neurologicat of. cardiovescular affects. PCBs can cause dermatoiogical

e em Wt -

symptoms; howevef, these are reversible upon removal of-exposqr_e;source.
"’Pcasmuenﬁﬁednmudommémmworqnmdmosmnmcom
- .- municatior: Standard (29 CFR Part 1910.1200). PCBs have been listed in the intema-
—~ tionsl Agency for Research on Cancer (IARC) Monographs (1987)-Group 2A and in
8 the National Toxicology Program (NTP) Annual Report on Carcinogens (Fourth).
& . PHYSICAL DATA | '
2 S OPEATIES OF SELECTED AROCLORS -
£ |_PROPERTY 1016 | 1221 1232 1242 1248 1254 | 1260
g_ Color-(APHA) | 40 100 w00 | 100 100 100 ' 150
m || Pnysicai state mobile oil | mobile oil. mobile oil | mobie oil mabile oil viscous | Sheky
“b’ .y ‘ hiquid ! resin
© _Eu_l‘ﬂhy__ 1 i_n.er_l inert inert ‘ inan inen inent | inent
£ || pensity \ieo less  [foss ;|10 12.04 12.82 13.50
S _('n_::'g_a_I 25°C) : - _
5 || specitic gravity T 1.96-1.37 | 1.18-1.18 T27128 F 1.30-1.39 | 14018 1 49.1.50  1.55-1.58
=] x15.5°C S x?s x-25° cosr 1 x28' | x65 x5 - 90
& || Distitiation "a23.356 | 275-320 - 290,325 | 325-366 | 340-375 365-390  385-420
__range (*C) o e ._l ] e - ‘
Aoty - - -~ OV 1 e 014, . | 015 010 010 | 014
R\QKOHIQ'.'-""_ - .. PPV S - ca ‘
maximum - :
] Fire point T nonete | 176 238 nons t© none to noneto | noneto
g 0 ‘poiling c - |t T boiling boiling polling : boiling
a point - | -+ point point point ¢ point
2] Flash point 370 .| 141180 Tie2.154 | 176-180 | 193-196 none - none
(.c} awd = . e . s - - - - . i
L1 vapor pressure a7\ NA | o008 0.001 000037 | 000008 | NA
o] _(mmHg G 100°F) . : P
vismw - - - - . : . - . .
({Saybolt Univ. 7 - ' ‘
Sec. @ 100°F) *1-71-81 qg-41 - 4d-Bt .- | 8282 185-240 1800-2500 —
(contisiokes) .| 1316~ 35-46 . | 5517 16-19 . .| 42-52 390-540 | —

<
an
TS
'zm.—m: Availgbie
=2




MonsantoMATERIAL SAFETY DATA R

SPILL, LEAK & DISPOSAL INFORMATION e -
Cleanup and disposal o! liquid PCBs and other PCB items are strictly regulated by the federal govern

ment. The regulations are found at 40 CFR Part 761. Consut these regulations a3 well as ap
state and local regulations prior to any disposal of PCBs, PCB itens, of Pc_B-conuminatod items.

it PCBs leak or are spilled, the foliowing steps should be taken immediately:
All non-essential personnel should leave the leak oc spill area. .
The area should be adcquttoiy ventilated to prevent the accumulation of vapors.”

The spillieak should be contained. Loss 1o sewer sysiems, navigable waterways and streams
should be prevented. Spilisheaks should be removed promplly by means of absorptive material,
such as sawdust, vermiculite, dry sand, clay, dirt or-othef sirniiar materiais, or trapped and re-

moved by pumping or other suitable means (traps, Grip-pans. trays, 8tC.).

Personnel entering the spill or leak area should be fumished with appropﬁaie personal protective
equipment and clothing as needed. See Occupational Control Procedures section of this MSDS.

Personnel trained in the emergency procedures and protected against the attendant hazards should
shut off sources of PCBs, clean up spills, control and repait jeaks and fight fires in PCE; areas.

All wastes and residues containing ‘PCBs (e:'g.".' wrp.ing cloths. absorbent mateﬁil. used disposabie
protective gloves, clothing, etc.) shouid be coliected, placed in proper containers, marked and dis-
posed of in the manner prescribed by EPA regulations {40 CFR Part 761) and applicable state and

local regulations. i

Various federai, state and jocal regulations may requirg immediate reporting of PCS spills and may
aiso define spill clean-up levels. Consult your attornay or appropriate regulatory officials for infor-
mation relating to spill reporting and spill clean-up. - .

ENVIRONMENTAL INFORMATION

Care should be taken 0 prevent entry of PCBs into the environment through spills, leakage, use, vapork
zation or disposal of liquids or solids. PCBE can sccumulate’in the environment and can adversely
atiect some animals and aquatic life. In general, PCBs have low solubility in water, are strongly-bound
to soils and sediments, and are slowly degraded by .natural processes in the envirgnment.

ADDITIONAL COMMENTS s

Polychiorinated Biphenyls
For reguiatory purposes, under the Toxic Substances Control Act the term “pCBs™ refers 1o a chemical

substance limited to the biphenyt molecute tivat has been chiorinated to varying degrees of any combi
nation of substances which contain such substance (40 CFR Part 761).

Chemically. commercial PCBs are defifted as a series of technical mixtures, consisting of many isomers
ang compounds that vary trorn-mobile oily liquids to white crystalline solids and hard non-crystalline resins.
Technical products vary in compasition. in the degree of enlorinatien and possibly according 10 batch.

The mixtures generally used contain an average of 3 atoms of chiorine per molecule (42% chiorine) tO
g atoms of chlorine per molecule (54% chiorine). They are used as components of dielectric fluids in
d capacitors. Prior 10 1972, PCB applications included heat transier media. hydraulic

and other industrial fluids. plasticizers.-carbonless paper, paints. inks and adhesives.

tricted sales of PCBs t© applications involving only closed electrical systems

In 1972 Monsanto fes
(transtormers and capacitors). In 1977 ali manutacturing and sgles were voluntarily terminated. In 1979

EPA restricted the manufacture, processing. use. and distribution of PCBs 10 specificaily exempted and
authorized activities. . _
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DATE: 101188 ' - SUPERSEDES: Al prior to 10/1/88

FOR ADDITIONAL NON-EMERGENCY INFORMATION, CONTACT:

John H. Craddock
‘Prociuct & Frvironmaental Safety Director

Paul R Michanal
Product & Environmental Safety Manager

Environmenta! Policy Staff
Monsanto Company

BOO North Lindbergh Boulsvard
St. Lowiis, Miasouri 63167
(314) 894-4764

te
t

Note: mumemwmmﬂmmhwu“mnu
mudnmw.mm_anmnnumymwmb
&uimwumwnmm“mﬂmuimmuwhwnﬁyhuimwo
m.hmmﬂwmwbwuwunmwmmnwdaqhnam
ivormation. NO AEPRESENTATIONS OR-WARRANTIES, EITHER EXPRESS OR MPLIED, OF MERCHANTABLITY, FITNFSS FOR A
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'HES IS FactSheet No.2

Hazard Evaluation System & Information Service (] 2151 Berkeley Way Berkeley, CA 84704 [J 415-540-3138

mummmmmdummummmwummmmm.

: Fluorocarbons
p (Freons®)

Health Hazard Summary: The most common effact of overexposure to fluorocarbons
is irritation of the skin. - Fluorocarbons can aiso affect your nervous system, causing
symptoms similar to drunkenness. If used with adequate ventilation, the commonly used
fiuorocarbons rarely cause human health problems other than mild skin irritation.

HOW TO FIND OUT IF YOU ARE Many brand name products actually contain a mixture

.of a fluorocarbon plus one or two other ingredients.
WORKING WITH FLUOROCARBONS Some of these products are listed in the box on page 2.

“Fluorocarbon” is a general name for 2 class of widely In some cases, the other ingredients are more hazard-
used industrial solvents. Although there are many ous than the fluorocarbon.
different fluorocarbons, most of them share the same Under the state and federal H iC unication

general properties. However, in order touse fluoro- Standards (California GISO 5184 and U.S 29 CFR
carbon products safely, you still need to know which 1910.1200), your etnp“loycr must tell you if you are.

fluorocarbon you're using. The specific chemical s .
names for some of the most-used fluorocarbons are working with any hazardous substances and must traio

listed on page 3. Some of the common names and you 1o use them properly. _
trade names for fluorocarbons in general are: If you think you may be exposed to bazardous chemi-
CFC FC Halon cals at work, ask to see the Material Safety Data Sheets
® ® (MSDSs) for the produqsyonmuﬁng. An MSDS

®
Arct Arkl ;
® ) -~ lists the hazardous chemical contents of a product,
glaco-‘l‘rg gﬂono mo dambulshcalthudnfetyhmrds,mdm
methods for using, storing and disposing of it safely.
Ucon The MSDS should also include hfommonu'd on fire and
Five flucrocarbons account for aimost all fiuorocarban explosion'hmrd;,maigity,ﬁmﬁd, procedures
use: FC-12, FC-11, FC-22, FC-113 and FC-114. Some for handling leaks and spills. Your employer must

of the commonest uses are listed

in the box to the right, along e -
with the speific compounds e AL R e
which are most ikely tobe used | éleaningaiid degreasing - . - . “FC: o i
for 1k ppest . |wairconditioningand fefrigeration

1 addition, fluorocarbons ¢ foatii-Blowing .- 5

i ot | i ias

ingredicnts” in many products _  mat




last for only a short time. For the

Some Products That Cootain Fluorocarbons commonly used fluorocarbons, mof
Freon TF2 FC-113 (100%) effects can ocear ak Exposure ST
Freon TA: FC-113 & acetone (89%/11%) about 1%;')%@ can
Freon TE FC-113 & ethanol (96%/4%) Exposure L rces of baving aco-
Fren TE3S®  FC-113 & ethanol (65%35%) e T very bi e lovels,
FreonTMGP  FC-113 & mthyieae chloride (S0%/50%) dents. ALy B ey solveats
FreonTESS, ~ FC-L13 & ethanol & itromethane (O5%MmNT) | BT e and B ot
Freon TMS B A e nol & nitromethane (4%/6%/%) | CAS< disoricaiion, safmey e
Freon TP-35® , FC-113 & isopropancl (essu:zsss) you pass
Freon FC-113 & water & detergent (91%/6%/3%) Some studies suggest that repeat
Genetron 502°  FC-115 & FC-22 (51%/49%) organic solveats over manths OF years

have an MSDS for any workplace product that con-
tains a hazardous substance, and must make it avail-
able to employees on request.

This Fact Sheet is an aid for worker training programs.
Tt does not take the place of a Material Safety Data
Sheet.

HOW FLUOROCARBONS ENTER
AND AFFECT YOUR BODY

Fluorocarbons eater your body when you breathe their
vapors in the air. Small amounts of the liquid can also
be absorbed through your skin, pasticularly with
lengthy skin contact. The most common effect of over-
exposure to fluorocarbons is irritation of the skin.
Overexposure to fluorocarboas in the air most com-
monly affects your skin, respiratory tract, or BeTvous
system, as described below.

Skin, Eyes, Nose snd Throat: Fluorocarbons, hike
other organic solvents, can dissolve your skin’s natural
protective oils. Frequent skin contact with liquid
fluorocarbons can cause dryness, redness, flaking,
cracking, and dermatitis (skin rash). If air concentra-
tions are kept below Cal/OSHA's Permissible Expo-
sure Limits (PELs — sce “Legal Exposure Limits” on
page 3), flucrocarbons probably will not irritate your
eyces, nose, or throat.

can have long-lasting and possibly

cnt cffects on the nervous system. The expo-
surelevelsatwhichlheseeffeasocwmnotknown.
and the effects have not been studied in workers ex-
posed anly to fluorocarbons. .

The symptoms of these long-term effects include
fatigue, poor muscle coordination, difficulty concen-
trating, loss of short-term memory, and i
changes such as increased anxiety, nervousness, and
irritability.

Liver: One infrequently used fluorocarbon, FC-21,
camesliverdamgeinanimalsrcpeaed!yupowdto
200 ppm or more. For this reason, FC-21 has a lower
Permissible Exposure Limit than other fiuorocarbons.
Whetherthiseffeaoacursinhummhunotbeen
studied. Other fluorocarbons have not caused liver
damage i animals.

Heart: During overexposure (o fluorocarbons, your
heart becomes more sensitive to adrenalin. Streauous
exercise or lack of oxygen, combined with severe over-
exposure (well over 5000 ppm), could cause your heart
to fail. Warning symptoms could include dizziness and
palpitations (skipped heartbeats). However, lower-
levelucposures,evenoveralongpefiodofﬁme,havc
not been found to have any effect on the heart.

Cancer: In animal studies, FC-11 and some rarely-
used fluorocarbons (FC-134a, FC-143a) did not cause
cancer. FC-n.whichisusedmainlyin i i
mdahmdidmhg.uusedasﬁshtinminm
inanimlke:posedtoamyhighlevel(su.owm)
over their lifetime. Two rarcly-used fluorocarbons,
FC-31 and FC-ma,lhouusedmeerinnhmk. No
rmuchhubundmetoﬁndoutwhﬂhuﬂm—

. bons can cause cancer ip bumans. However, based on

the available information, if there is any risk of cancer
from exposure to the commonly nsed flucrocarbons, it
is likely to be very low.

Reproductive System: In rats, inhalation of FC-22

at very high levels (50,000 ppm) during pregnancy




resulted in birth defects. Inbalation of lower levels
(10,000 ppm) bad no effect. Exposure of male rats at
50,000 ppm had no effect. Commonly-used fiuaro-
carbons probably do not affect human reproduction.
However, a pregnant womas should minimize her ex-
posure to any organic solveat, including flucrocarbons,
until their effects bave been studied more thoroughly.

TESTS FOR EXPOSURE OR
MEDICAL EFFECTS

Fluorocarbons are mostly eliminated from your body
within a day or so. There is no medical or laboratory
test that can accurately measure the amount of fluoro-
carbons'myoubody.orthnlanidenﬁfyanydamage
that fluorocarbons might cause. Therefore, testing is
not recommended or legally required.

However, it is generally recommended that workers
who are frequently exposed to flucrocarboas or other
bazardous substances receive a complete physical ex-

. amination, including an occupational and medical his-
tory, at the beginning of employment. Periodic follow- °
up examinations are aiso recommended.

LEGAL EXPOSURE LIMITS

California’s Division of Occupational Safety and
Health (DOSH, or CaVOSHA) sets and enforces
workplace chemicaj exposure limits. ‘

Cal/OSHA has established workplace Permissible
Exposure Limits (PELs) for some fluorocarbons.
CaVOSHA's PELs for fluorocarbons are listed in the

table below. By law, your average exposure during any
single 8-hour workday must not exceed the PEL. Your

exposure may legally be

* “ppm" (parts of the cbemical per million parts of air),

or sometimes as “mg/m™ (milligrams of the chemical
per cubic meter of air). PELS bave not been estab-
lished for infrequently-used fluorocarbons whose
potential health effects have not beso studied.

Ifyouh:vcanyoflhesymptomsdesaibedabowwhiic
mm'worﬁngﬁthﬂno:oarbons,yonmybeex-
posadatmmthanthelegllaposmﬁmiu. Talk to
YOUT Supervisor and/or your union. If any worker
m@xuwm.mummmm
limit, the employer must measure the amount

exposure )
' ofthecheminlintheairmtheworkua(CaUOSHA

regulation GISO 5155). You have the right to see the
results of such monitoring relevast to your work
(California GISO 3204 and US. 29 CFR 1910.20).

You also have the right to sec and copy your own med-
ical records and records of your exposure to toxic sub-
stances. These records are important in determining
whether your health has been affected by your work. If
your employers have such records, they must keep

. them and make them available to you for at least 30

years after the end of your empioyment.

REDUCING YOUR EXPOSURE

Your employer is required to protect you from being
exposed to chemicals at levels above the legal limits.
See the “Resources” section on page 4 for information
about how Cal/OSHA and Cal/OSHA Consultation
Service can help you and your employer.

Substitution: The most effective way to reduce hazard-
ous chemical exposures is to use safer chemicals in
place of more dangerous ones. However, the health
and safety hazards of other organic solvents must be

above the PEL at times, PERMISSIBLE EXPOSURE LIMITS FORFLUOROCARBONS
but only if it is below the
PEL at other times, 50 Chemical PEL s
that your average expo- Number Chemical Name Formula pp mp/m
::‘;f&:ﬁ';ﬁ“;m FC-11  trichlorofluoromethane CChF 1000 5600
than the PEL. FC-12 dichlorodifluoromethane CChF2 1000* 4950°
: FC-12B2 dibromodifluoromethane CBrF2 100 860
For FC-12 and FC-113, FC-13B1 bromotrifluoromethane CBrFs 1000 6100
Cal/OSHA has also set FC-21 dichloroflucromethane CHCLF 10 42
“sxcursion™ limits which FC-2 chlorodifluoromethane CHCIF2 1000 3500
must not be exceeded for FC-112  1,122-tetrachloro-1,2-diflucrocthanc CChFCCLF 500 410
more than 30 minutes FC-112a 11,1 2-tetrachloro-2,2-difluorocthane CChCClIF2 500 410
during any 8-hour work- FC-113  1,1.2-trichloro- i CCLFCCIF; 1000** 7600°°
shift, and “ceiling” limits FC-114  12-dichlorot CCIF;CCIF; 1000 7000
which must never be ex- FC-115  chloropentaflucroethane CCIFs 1000 6320
;‘iﬁ;‘;ﬁmim * The FC-12 “excursion” limit is 2500 ppm; the “ceiling” limit is 6200 ppm.
are usually expressed as "TheFC-lB“mﬁon’BmilismPpm;the“wﬂing”ﬁnitisMppm.




considered before choosing them as a substitute.
Generally, fluorocarbons are less hazardous than most
other organic solvents.

Engineering Controls: When possible, employers
must use engineering and administrative controls
rather than penondprotem equipment to prevent

changing the work process. Containers should be
ﬁght}yeoveredtopmcntmpmﬁon- Some work
procusesunbeisohled,endosed.oraumtedlo

reduce exposures.

Local exbaust ventilation systems (“hoods™) are the
most elfective type of ventilation control. These sys-
tcmsapnremnmimwdliratiumbefmit
sprudsintotheakhymnbrcﬂhingme.
Personal Protective Equipment: When enginecring

controls cannot sufficiently reduce exposures, a respi-
rator must be worn and a respiratory protection pro-

gram must be developed, as outlined by CallOSHA

reguiations (GISO 5144). An industrial hygienist or

other knowiedgeable person should be consulted to

ensure that the equipment is appropriate and is used
correctly. Improper respiratory equipmeal may not

provide adequate protection.

Fluorocarbons have poor warning properties, s the
cartridge or canister on an air-purifying respirator
could wear out and need replacement without your
knowing that it was no longer eHective. Therefore,
only a supplicd-air respirator or an SCBA is approved.

If frequent and prolonged skin contact with fluoro-
carbons is necessary or if splashes may occur,
protective equipment such as gloves, goggles, or face-
shields should be worn. Protective clothing should be
made of a material which is resistant to the specific
fluorocarbon you are using. For instance, ncoprene
rubber is reported to be resistant to FC-12 and FC-
113. Even the most resistant materials will be pene-
trated quickly and should be replaced often.

RESOURCES

e California workers, employers, and health care
professionals who have questions about the health
effects of workplace chemicals can contact HESIS at
415/540-3014, Monday-Friday from 1-5 pm. You
may call collect from within California.

o Employees who need information or assistance con-
ceming workplace health and safety regulations, or
who want to file a complaint, can contact Cal/OSHA.
Workers who are not covered by state regulations will

be referred to the appropriate federal agency. Lookin

your local phone book’s 1 section under

“California, Industria! Relations, Occupational Safety-

and Health,” or call the nearest area office:

Sacramento 916/920-6123
San Francisco 415/557-1677
Van Nuys B18/901-5403

@ Other resources for employees may include your
supervisor, your union, your company heaith and
safety officer, your doctor, or your company doctor.

- o Employers who wanl free assistance (o evoluate and
improve workplace health and safety can contact the
nearest aree office of the Cal/OSHA Consultation
Service:

~ Sacramento 916/920-6131
San Francisco 415/557-2B70
Fresno 209/445-5072
Van Nuys 818/901-5422
Downey 213/861-9993
San Diego 619/279-3771

o In a medical emergency, call 9-1-1, or contact the
nearest Poison Control Center. See “Crisis Hotlines™
listed near the front of your local phone book.

o HESIS produces fact sheets, booklets, medicel treat-
ment guidelines, and technical documents on work-
place chemicals. All publications are free. Some are
evailable in Spanish or other languages. For a publi-

cations list and order form, call 415/540-3138, or
write: HESIS, 2151 Berkeley Way, Room 504,
Berkeley CA 94704,
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Polychlorinated Biphenyls
- (PCBs)

PCBs (polychlorinated biphenyls) have been widely used since the 1930s, because of their excellent
electrical- and temperature-insulating abilities. For many years, PCBs were considered to be al-
most non-toxic, since there were very few reports of illness even among industrial workers who were
exposed to fairly large amounts. In 1978, the Environmental Protection Agency (EPA) began to im-
pose bans on PCB manufacturing and sales and on most PCB uses. Nevertheless, it is still possible
for workers to be exposed to PCBs, either through servicing and handling equipment that contains
PCBs, or as a result of leaks, spills, and fires. This fact sheet answers some of the most frequently

asked questions about PCBs.

« Why did the EPA ban PCBs?

The toxic effects of PCBs first drew attention
in 1968, when over 1200 people in Japan were
poisoned by eating food caoked in oil that was
heavily contaminated with PCBs and other
chemicais. This caused ilinesses which became

known as Yusho (rice oil} discasc. Soon afterward,

~ studies showed that PCBs cause cancer in test
animals. Therefore, it is considered likely that
PCBs can cause cancer in humans.

But why were PCBs banned, while many other
chemicals which also cause cancer in test animals
were not? PCBs remain in the envirosment fora
long time, because they do not break down. Also,
their elimination from the body is very slow, so that
levels in body tissues may increase with time. Thus,
PCBs build up in the food chain, so that the fish
and animals we eat could contain significant
amounts.

Ia short, the thing that sets PCBs apart froxn
other equally toxic industrial chemicals is the

ability of PCBs to persist in the environment and
accumulate in the body and the food chain.

° Where are PCBs found?

PCBs were used mainly in electrical trans-
formers and capacitors, heat transfer systems, and -
bydraulic systems. They were also used in inks and
carbonless copy paper and for a variety of other
purposes, but the EPA ban now proliibits almost
all of these other uses. Nowadays, PCBs are found
mostly in transformers and capacitors. These may
be contained in industrial equipment (such as
weiding equipment), medical equipment (such a5
X-ray machines), and houschold appliances (such
as refrigerators and microwsve ovens).

The ballasts of some fluorescent light fixtures
contain PCBs. During normal operation of a
fluorescent hight, the PCBs are entirely enclosed,
and you cannot be exposed to them. Howerver,
when the capacitor wears out, sometimes it may
burn or break and leak PCBs.



« How can | tell whether a piece

of equipment contains P Bs?
Check for a manufacturer’s label, which may

give the date of manufacture and the trade name of

the fluid. Some trade names that may refer to
PCBs include Aroclor, Askarel, Eucarel, Pyranol,
Dykanol, Clorphen, Clorinol, Cilorextol, Diaclor,
Hyvol, Asbestol, Inerteen, Eiemex, Saf-T-Kuhl,
No-Flanol, Nepolin, EEC-18, and others.

Equipment manufactured after 1979 usually
does not contain PCBs. Most pre-1979 capacitors
do contain PCBs, while many pre-1979 trans-
formers do not. Transformers within buildings or
vaults are more likely to contain PCBs. New -
equipment should be labeled "No PCBs.”

PCBs are clear, amber-colored, or dark oily
liquids. They may have a faint smell like rotor oil,

R ':f-f'_fz»;f-U‘se absorbent materials t Solknp
the spill. Avoid f@ﬂtict‘with these materia

" -3/ Donat sliowPCBsto enter a erials.

- drainage system.. i e

4. Use:an orgamcsblvént'(kﬂm:“

‘for example) io wipe-off smoéth hard sur-.

and some coptain chlorobenzenes which make
them smell ke mothballs. Fiuorescent light bal-
lasts may contain about an ounce of PCBs; a utility
polecapa:i:orormsfornermycontﬁnnnch
more. Usually what leaks from a burned-out light
ballast is aot PCBs but a black tarry material that is
used to muffle noise from the capacitor. However,
it is safest to assume that anything that leaks from a
transformer, capacitor, or light ballast contains
PCBs, unless there is a "No PCBs” label on the

equipment.

« How might | be exposed to”

PCBs?

PCBs are easily absorbed through the skis, 5o
direct contact with PCB oils is one way you could
be exposed. Another way is by inhaling PCB vapors
from overbeated equipment that contains PCBs.
PCBs normally don't evaporate much, so there are
bardly any vapors to inhale unless the PCBs are
beated. Finally, most of us absorb small amounts of
PCBs from the food we eat. It is important to
understand that PCBs are like most other capeer-
causing agents — with small exposures, there is very
little increase in cancer risk.

« What should | do if | get
exposed to PCBs?

1f PCBs contact your skin, remove any con-
taminated clothing and wash the skin immediately
with soap and water. Don't use an organic solvent
such as kerosene, paint thinner, or degreaser to
wash PCBs off your skin; that could increase the
absorpﬁonof?CBsthronghyuuskin.Disposeof
heavily contaminated clothing as described above;
vetylighﬂyconminneddolhinganbemshed
wi:hdcmsepuatdy&omothetdmhu\’on
do not need to see 3 doctor unless you develop a.
seve_reskinnsh,whichisunlikely.lfl’casgeth
yomeyes.ﬂushyoweyesﬁthmerfo:ls.minum
and then see a doctor.

« Is there any way to measure
the effect of PCB exposure on
my health? .

No. There is o test that can measure or pre-
dict the health effects of a person’s PCB exposure.

PCB levels in blood or body fat can be



but no one kaows what any givea level of PCBs in
the biood or fat means. Also, these tests are
upenﬂvemdmmtdmysmmm
PCBs can affect the levels in your blood of certain
enzymes made by your liver, there is 0 reliabie
way to relate these levels to PCB exposure. Many
other chemicais, especially alcohol, affect lives
euymelcv:kmuchmth:nPCBsdo.Thue—
fora.meofthaemkmudeduam
for PCB effects. '

« Is there any treatment for PCB
exposure?

No. Once PCBs enter your body, there is no
w:ytore.movcthm'rheywillmm:llybedowly
eliminated from your body. There is no evidence
thatweight-louptopmorummspeedup
their elimination.

« Compared to other
cancer-causlng,agents. how
toxic are PCBs?

In terms of their ability to cause cancer in
mimals.PCBs_areinthemiddlcmge.miS.
small doses don't have any detectable effect, but
very large doses dwlyumuinminuimal
cancer rates. We don’t know whether PCBs can
cause cancer in humans. Some workers have beea
heavily exposed to PCBs, because for many years
PCBs were believed to be among the safest of
industrial'chemicais. Victims of Yusho disease
were exposed (o even greater amounts. Studies of
these groups ofhuvﬂyexposedpeoplehavegim
limited evidence of an increased cancer risk. It
secms clear that an occasional expasure to PCBs
will not substantiaily increase your chance of
getiing cancer during your lifetime. However, it is
sensible to avoid exposure whenever possibie.

« Do PCBs have any other
health effects?

Yeanago.mnymkmm&equudyu—
posed:oPC:Bnrithontproperproteaion-Smof
thdevdopedchimcne.apﬁnhﬂndpuliﬂeﬂ
{omofacne.Otherthanlheposibleinmin
c:neerrates,thisistheonlyhultheﬁedthuhu
beenfoundinpeoplewhowkwithl’cm.

Some peopie have reported skin and eye
irritation, headaches, or nsusea. These cffects are
usually associated with PCB fires, where other
chemicals are involved.

A variety of other symptoms were secil in
Yusho victims, but thesc peopie had eaten
substantial amounts of PCBs and other more toxic
chemicals, such as dioxins, Now that most PCB

contains PCBS, inspect it for leaks or-damage:
.3 Avaid skin'or eye contact with PCBs.
1fyou might come'in coatactwith PCBs, wear
‘gloves, boats, goggles; or other protecti
J clothiing, Protective:clothing should be:

of materials that are resistan t to PCBs, such
as VitonD; Saranex”, polyyethyleae,
‘polyvinjl.alcobel, polytetrafluoroethyles
buqlrgbbugiﬁuﬂesmbb:ﬁfbtﬂéﬁm
Polyvisiyl chloride’and natural robber




useshavebeenbmed.nooneislikzlytobe
exposed to large amounts.

« Is PCB exposure especially
hazardous for a pregnant
woman?

PCBs do not cause birth defects, judging from
animal experimeants and from studies of Yusho
victims who were exposed while pregaant.
Hm.apmmm'swemw
amounts of PCBs could affect the subsequeat
health of her baby and could cause spontancous
abortion or miscarriage if the exposure levels are
high eacugh to make the mother sick. In animals,
highdosesof?CBsmdsoreducefenﬂity. -
E;p_osur;ofhmtothcseh:gemunuof
PCBs is very unlikely nowadays.

« What if PCBs are invoived ina
fire?

When PCBs are burned, they can form
polychlorinated dibenzofurans (PCDFs) and
potychlorinated dibenzodioxins (PCDDs). Some of
these compounds are far more toxic and cances-
causing than PCBs, and they can be the main
hazard from a PCB fire. Fortunately, only very
small amounts of these compounds are usually
crcated.Lik_zPCBs,theyusuaﬂyuusenoshoﬂ-
term health effects (except chioracne if exposure is
very large). Al , as with PCBs, there is no useful
mytomeasureorpredictheahheﬁects.thmis
no treatment for an exposed person, and a single
exposure would oot substantiaily increase your
lifetime risk of getting cancer.

RESOURCES

Some HESIS publications are available in Spanish
or other languages. Also available from HESIS at
po charge is A Guide 1o Industrial Soivents, in
Eanglish and Spanish. For copies, call 415/540-3138.

For information about the heaith effects of .
'mrkphud:mials,eon:mHESISuﬂSISdD-
3014(youuncaﬂconw&omwithin&lifomia).

State, county, and city government employees who
need information or assistance concerning work-
phc:heal!hmdsafetyrgguhﬁons. or who want to
ﬁlewomphin:.nnconuctthenwwomccof
the California Division of Safety and Health

(DOSH):
Sacramento 916/920-6123
San Francisco 415/557-1677
Van Nuys - 818/901-5403

Other employees who need information or assist-
ance concerning workplace health and safety

joms or who want to file a complaint can con-
tact one of the arca offices of the federal Occupa-
tional Safety and Health Administration (OSHA):

Wainut Creek 415/943-1973
West Covina 818515-1558
Long Beach 213/514-6387
Sacramento 916/646-9220
San Diego 619/569-9071

Employenwhom&eeusismoetoevﬂune
and improveworkpheeheal&handafetycaneon-
tact the nearest office of the DOSH Consultation

Service:
Sacramento 916/920-6131
San Francisco 415/557-1034
Fresno ' 209-445-5072
Dovwmey 213/861-9993
Panorama City 213/786-3870
San Bernardino T14/383-4567
- San Diego 714/280-5304

lnnmedlulmq.mmyom'lonll’oism
Control Center. See your local phonebook under
'EnugencyPhoneNmben‘ontheins'de&ont
cover.

* If you have quesﬁouaboutmtol’csum-
sidethewrkpha.mndthe?oﬁclnfom
hotiine at 800/233-3360.
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Mercury

Health Hazard Summary: Overexposure to elemental (metaliic) mercury most commonly
affects the nervous system, causing weakness, fatigue, and loss of appetite. it can also
damage the kidneys. In limited studies, mercury has been found to affect pregnancy or
fertility in male and ferale laboratory animals. A major source of chronic exposure to mercury

is from inadequate cleanup of splils.

HOW TO FIND OUT IF YOU ARE
WORKING WITH MERCURY

Odorand Appearance: Elemental mercuryis an unusual
metal because it is a liquid rather than a solid, and it slow-
ly evaporates at room temperature. Mercury has no
odor. Anotber name for elemental or metallicmercuryis
“quicksilver.” This is the kind of mercury used in ther-
mometers. Mercury can combine with other chemicals
to form organic (carbon-containing) or inorganic mercu-
1y compounds. These other mercury compounds, such
as might be found in contaminated fish, are not discussed
bere. This Fact Sheet deals only with elemental, or
metallic, mercury in its liquid and vapor (gas) forms.

Jobs Where Mercury Is Used: Mercury is commonly
used in dentistry, for the preparation of fillings; in labora-
tories and hospitals, as a reagent and fixative; and in
medical instruments, electrical equipment, thermo-

meters, barometers, pharmaceuticals, and some flucres-

cent light bulbs. Itis also used in the chioratkali industry,
the manufacture of glassware and jewelry, and the recov-
ery of gold and silver.

Your Right to Know: Under the state and federal Haz-
ard Communication Standards (California GISO 5194
and U.S. 29 CFR 1910.1200), your employer must tell you
if you are working with any hazardous substances, includ-
ing mercury, and must train you to use them safely.

"If you think you may be exposed to hazardous chemicals

at work, ask to sce the Material Safety Data Sheets
(MSDSs) for the products in your work area. An MSDS
lists the hazardous chemical contents of a product, de-
scribes its health and safety hazards, and gives methods
for its safe use, storage, and disposal. The MSDS should
also include information on fire and explosion bazards,
reactivity, first aid, and procedures for bandling leaks
and spills. Your employer must have an MSDS for any
workplace product that contains a hazardous substance,
and must make it available to employees on request.

This Fact Sheet is an aid for worker training programs.
It does not take the place of a Material Safety Data Sheet.

HOW MERCURY ENTERS AND
AFFECTS YOUR BODY

Liquid mercury easily changes into a vapor. You are
most likely to be exposed by breathing in mercury vapors,
body. Liquid mercury is not well absorbed through the

“skin. However, harmful absorption can occur through

broken or damaged skin, or if there is lengthy skin con-
tact.

Most effects of mercury exposure develop slowly over
time. Symptoms usually occur only after repeated over-
exposure. These effects include insomnia, loss of




appetite, nausea, weakn:.ss, and muscle tremors. Brief
exposures to very high levels of mercury vapors can affect

the lungs.

Nervous System: Long-term overexposure (o mercury
vapors can cause & number of symptoms. The furst
symptoms may be loss of appetite, fatigue, insomnia, and
changes in behavior or personality (servousness, excit-
ability, and shyness). Later, more serious symptoms may
include nausea, abdominal cramps, diarrhea, weight loss,
weakness, and muscie tremors. Some of these symptoms
have been reported after years of exposure to mercury at
air levels slightly above the legal limits (see “Legal Expo-
sure Limits”). When overexposure stops, these symp-
toms will usually go away.

Severe mercury poisoning can permanently damage the
nervous system. Such damage may be accompanied by
ballucinations, whole-body tremors, a tingling “pins and
peedles” sensation, pain, tenderness, oumbness, and
weakness. An interesting note is the past use of mercury
in felt production. Felt hat manufacturers suffered from
many symptoms of high-level mercury exposure, as wit-
nessed in the Mad Hatter character in Alice in Wonder-
iand, and the popular phrase “mad as a hatter.”

Kidney: Long-term overexposure to mercury can injure
the kidneys. In most cases, this damage is reversible and
kidney function will gradually recover. ance exposure is
stopped. No obvious symptoms are associated with kid-
ney damage, unless the injury is severe. Special urine
tests are used to detect this kidney damage (see “Tests
for Exposure and Medical Effects™). Generally you will
not have kidney damage if you do not have other symp-
toms of chronic mercury overexposure.

Lungs: Inhalation of very high levels of mercury vapors
can affect the lungs, causing coughing, chest tightness
and pain, difficulty in breathing, and pulmonary edema
(fluid in the lungs). Fever, chills, nausea, and vomiting
may also occur. If you develop these symptoms after an
exposure to mercury, see your physician immediately.

Eyes, Nose, and Throat: Long-tcrm mercury overexpo-
sure can cause increased salivation and inflammation of
the mouth and gums. Repeated exposure to mercury
vapors may also discolor the lenses of your eyes. This dis-
coloration (usually brown) is a sign of mercury overexpo-
sure. It can occur with or without other symptoms of

Skin: Prolonged skin contact with liquid mercury can
irritate the skin and cause a rash that allows increased
absorption through the skin.

Cancer: There is little reason to think that mercury could
cause cancer, although that possibility has oot been
studied. '

Reproductive System: The effects of metallic mercury
on pregnancy and reproduction have not been studied
thoroughly. When metallic mercury vapor is absorbed
into your body, some of it is changed into another form,
inorganic tnercury. In limited studies, exposure of preg-
nant animals to moderate levels of cither metallic or in-
organic mercury caused growth retardation, birth
defects, and death of the fetus or of the offspring shortly
after birth. In another study, exposure of male animals
to inorganic mercury reduced their fertility.

It is not known whether mercury causes similar effectsin

hmns,but.bmdontheanimalﬂudies,youshould_
bandle it as a potential human reproductive toxin and

minimize your exposure (se¢ “Reducing Your Expo-

sure™). Nursing women should also avoid exposure to

mercury, since inhaled mercury can enter a woman's

breast milk.

TESTS FOR EXPOSURE
AND MEDICAL EFFECTS

The amount of mercury in your body can be estimated by
measuring mercury in urine or blood. Urine analysesare
best for assessing long-term exposures. Biood tests arc
useful for assessing recent high-level exposures, if the test
is done immediately afier exposure. Tests for mercury
exposure should be selected and evaluated on a case-by-
casc basis by medical personnel who are familiar with
these tests. Other medical tests may be needed, as deter-
mined by a physician. For exampie, follow-up of
neurological and kidney function may be appropriate for
employees with long-term exposures. More details on
these tests are available through HESIS.

LEGAL EXPOSURE LIMITS

California's Division of Occupational Safety and Health
(DOSH, or “Cal-OSHA™) makes and enforces regula-
tions for chemical exposure in the workplace.
Cal/OSHA has adopted two kinds of legal limits for the
amount of mercury in your breathing zone. The firstisa
Permissible Exposure Limit (PEL) of 0.05 milli of
mercury per cubic meter of air (0.05 mg/m”), as an
average level over eight hours. This means that you may
be exposed toa level greater than 0.05 mg/m> during part
of the work day, as long as you are exposed to less than
OmWD’atdhuﬁmmthatyowmw




during any eight-bour work shift is 0o more than 0.05
mg/m’ Cal/OSHA's second limit is a 0.1 mg/m’® “ceiling
limit” which must never be exceeded for any period of
time. :

If you think that you may be overexposed, talk to your su-
pervisor and/or your union. If any state, couaty, or local
government employee might be exposed to a substance
at more than the legal limit, the employer must measure
the amount of the chemical present in the air in the work
arca (CalVOSHA regulation GISO 5155). You have the
right to see the results relevant to your work area (GISO
3204).

You also have the right to see and copy your own medi-
cal records and records of your exposure to toxic sub-
stances. These records are important in determining
whether your bealth has bees affected by your work.
Employmwhohmmchrwordsmustkeepthemud

make them available to you for at least 30 yedrs after the

ead of your employment.’

REDUCING YOUR EXPOSURE

Your employer is required to protect you from being ex-
posed to mercury at levels above the legal limits. For in-
formation about how Cal/OSHA and Cal/OSHA Con-
sultation Service can help you and your employer, see the
“Resources” section on page 4.

Spills: An emergency respoase procedure should be
created for areas where spills of liquid mercury can
occur. Spilled mercury should be coliected promptly. It
is much easier to clean up spills on floors that donot have
cracks or scams. Rugs should not be used in areas where
mercury can be spilied, because rugs can absorb substag-
tial amounts of spilied mercury, which will slowly evap-
orate to contaminate the workplace air.

1f a spill occurs:
e People not involved in the cleanup should leave
the immediate area.

¢ Windows should be opencd to help veatilate the
area.

o Do not use a regular vacuum cleaner to clcan
upaspﬂ];nguhrmnndmswﬂhpmd
mercury sround the room and increase airborne

2 =

® Small spilis may be picked up with adhesive tape

or a hypodermic syringe. :

® LATEC SPLUS CAD UG SULLIVUM tevw = === -
trap partialiy filled with water, Or YOU 4D UsSC 2
mercury spill cleanup kit commercially available
from a safety equipment supplicr. A wash bottle
trap or a cleanup kit should always be on band,
and you should be trained to use them.

e After all visible mercury has beea collected,
the area should be washed with a calcium poly-
sulfide solution (about 2-4 tablespoons of lime
sulfurpergaﬂonof_%mter).thennﬁedwitha
detergent solution, and rinsed”

. Foﬂowingdunnp,themshouldhemi-
tored using a mhercury sniffer. The employer can
contact the Cal/OSHA Consultation Service (a
pon-enforcement agency) to request a worksite.
visit to assess whether cleanup has been ade-
quate (see “Resources” on page 4).

Safe Work Practices: Safe work practices can greatly
reduce your exposure to mercury. Store mercury in
unbreakable containers in a cool, dry, well ventilated
area away from heat. Keep containers of Equid mercury
tightly sealed, and place suitable metal or plastic pans
under mercury equipment to reduce hazards from spills.
Sealed waste containers (rather than open ones) can -
minimize vapors escaping into the room.

Do not heat mercury. When heated, liquid mercury
evaporates more rapidly. Dangerous levels of mercury
in the air may result.

Good personal hygienc will help prevent exposure of
yourself and others. Always wash your hands before

_ eating, drinking, or smoking. Mercury on your bands or

under your fingernails is a dangerous source of exposure.
1f liquid mercury is spilied on you, change out of con-
taminated clothing to avoid spreading the contamination
to your home.

Engineering Controls: When possible, employers must
use cngineering and administrative coatrols rather than
personal protective cquipment to prevent overexposure.
Engineering control methods include installing veatila-
tion and changing the work process. Certain work
processes can be isolated, enclosed, or automated to
reduce exposures.

Local exhaust veatilation systems (*hoods”) are the most
effective type of ventilation control. These systems cap-
ture contaminated air at its source before it spreads into
the air in your breathing zone.

Personal Protective Equipmeat: When eagineering con-
trols cannot sufficiently reduce exposures, a respirator




must be worn and a respiratory protection program must
be developed by the employer, as outlined in CaVOSHA
regulations (GISO 5144). The only respirators approved
for protection against mercury vapor are supplied-air
devices, in which compressed breathing-quality air is
delivered to a facepicee or hood. An industrial hygienist
or other knowledgeable person should be consulted to
ensure that the equipment is appropriate and is used cor-
rectly. :

lfskinoreyaeonuawil.hliquidwmisposﬁblc.
other protective equipment such as gloves or faceshields
should be worn. Protective clothing should be made of
a material resictant to mercury, such as rubber. Gloves
should be replaced frequently (especially after finishing
with a mercury handling procedure), because residuss oa

your gloves can contaminate the work area. Gold jewel-
ty should not be worn when working with mercury, be-
cause the vapors may discolor the metal.

Disposal: Mercury can often be recycied. Mercury
wastemustbedisposedofuhamdouswa'steawording
to state and local regulations. Mercury must not be
poweddmthcsink.(See‘Resomces”ford.ispoul
information). :

Substitution: The most effective way to reduce hazard-
ouschemical::posuresistom;saferchcmial,ifm
is available. The health and safety hazards of the sub-
stitute must also be carefully considered, to ensure that
it is actually safer. However, for most uses of mercury
there are few effective substitutes.

RESOURCES

e California workers, employers, and health care
professionals who have questions about the health
effects of chemicals can contact HESIS at
415/540-3014. You may call collect from within Califor-
nia.

e Employees who need information or assistance con-
ceming workplace health and safety regulations, or who
want to file a complaint, can contact the nearest office
of CallOSHA:

Bakersfieid San Bernardino
Chico San Diego :
Concord San Francisco
Covina Sap Jose

Downey San Mateo

Eureka Santa Ana/Anaheim
Fresno Santa Fe Springs
Long Beach Santz Rosa

Los Angeles Stockton

Modesto Ukiah

Oakland Van Nuys

Redding Ventura
Sacramento Vernon/Commerce
Salinas

For the address and telephone number of the
Cal/OSHA office nearest you, look in the govemment
sectiannw:heﬁmtofﬂwukphaucbaok.m
*California, Department of Industrial Relations,
Division of Occupational Safety and Health.*

e Oﬂmmmmfarplwmayhchde;vourm
visor, yourunim.yaurcompwhahh and safety offi-
cer, your doctor, or your company doctor.

e Employers who wan! free, uan-mforr;'mt assistance
wﬂvahmemdimpowwﬂq)lmhwfthmdnfeq
can contact the nearest office of the Cal/OSHA Consui-

tation Service:

Downey 213/861-9993
Fresno 200/454-1295
Sacramento 916/920-6131
San Dicgo 619/279-37T71
San Francisco 415/557-1715

. For“quem‘om about disposal of hazardous wastes,
contact the nearest regional office of the Califomia
Toxic Substances Control Division (TSCD):

Sacramento 916/739-3145
Berkeley 415/540-2043
Los Anpeles 213/620-2380
Long Beach 213/590-5950

o In o medical emergency, call $-1-1, or contact the
nearest Poison Control Center. See “Crisis Hotlines®
listed near the front of your local phone book.

o HESIS produces fact sheets, bookiets, medical treat-
ment guidelines, and technical documents on work-
place chemicals. All publications are free. Some are
available in Spanish or other languages. To request
publications or a list and order form, call 415/540-3138
or write: HESIS, 2151 Berkeley Way, Room 504,
Berkeley CA 94704,
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Clgssification

The Depantment of Toxic Substances Control (DTSC) has -
classified polychlorinated biphenyls (PCBs) as a hazardous
waste when the concentrations are equal to or greater than 5

. mg/l in liquids or when the total concentrations are equal to

or greater than 50 mg/kg in nonliquids (Title 22, Califomia
Code of Regulations (CCR), §66261.24). The 5 mg/l and 50

- mg/kg figures can also be expressed as 5 ppm and 50 ppm,

respectively. When the total concentrations of PCBs are
equal to or greater than 5,000 ppm in a waste, DTSC then
regulates this waste as an Extremely Hazardous Waste (Title
22, CCR, §66261.113). ’

There are, however, situations in which waste with PCB
concentrations below 5 ppm are further restricted or regulated
by DTSC, the U.S. Environmental Protection Agency (U.S.
EPA), or other State regulations. In Califomia, burning of
used oil that contains PCBs above their detection limit 22 .
ppm) can only be done at DTSC—-authorized facilities that
have also met the Federal requirements for this type of
activity as outlined in Division 40 of the Code of Federal
Regulations (CFR), Part 761. Materials which contain any
detectable concentrations of PCBs are prohibited from being
released into sources of drinking water under Proposition 65
guidelines (Health & Safety Code §25249.5 et seq.). Califor-
nia’s Office of Environmental Health Hazard Assessment is
the lead agency concemning Proposition 65 regulations.
Information regarding the Proposition 65 regulations can be
obtained by calling (916) 445-6900.
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CALIFORNIA/U.S. EPA DIFFERENCES

Since DTSC along with the U.S. EPA reguiates PCBs,
this sometimes causes confusion as to which set of
regulations takes precedence. Under Section 18 of the
Federal Toxic Substances Control Act (TSCA), the
States are given the right to apply more stringent PCB
regulations. Listed below are the main differences
between California and U.S. EPA’s PCB regulations:

® With few exceptions, the U.S. EPA does not
regulate liquids with PCB concentrations below 50
ppm. In California, however, liquid wastes with
PCB concentrations equal to or greater than 5 ppm
are classified as hazardous waste.

* Under U.S. EPA regulations, drained PCB-con-
taminated transformer carcasses are allowed to be
disposed in municipa! landfills. California has
classified drained waste transformer carcasses as
hazardous waste if the oil that was drained from the
carcass had ransformer oil with PCB concentra-
tions equal to or greater than 5 ppm.

¢ There is no exemption under California DTSC
regulations due to PCB quantity or size of the
waste material that contains PCBs. Items such
as fluorescent light ballasts with PCB capacitors
are covered under California DTSC regulations,
whereas, Federal regulations would exempt them
under the TSCA small capacitor definition.

¢ (California, along with the other States, does not
" have the authority to regulate use of PCBs. There-

fore, there are no DTSC regulations that would
require removal of an item that contained PCBs
such as a transformer or fluorescent light ballast.
Generators, however, would stil} have to'comply
with appropriate Federal removal requirements, if
applicable. DTSC hazardous waste regulations
apply only when and if material which contains
PCBs becomes a waste.

PCB TREATMENT STANDARDS

The table on page 3 lists PCB waste categories with
their corresponding California DTSC treatment
standards for land disposal (§66268.110 of Title 22,
CCR). It shouid also be noted that, in addition to
these treatment standards, there are other waste
management options available for PCB material
which would still be in compliance with both Califor-
nia and Federal reguiations which are not listed in the
table below. For a further discussion of the other
waste management options for PCB material, see the
second question under the Frequently Asked Ques-

tions section of this fact sheet. .
A\ ye
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PCB Treciment Siandords Table

“—PCB WASTE | - .o = TREATMENT STANDARD - |
1) Incineration in @ DTSC approved incinerator
_ - that meets 40 CFR 761 requirements.
Liquids with o PCB -
concentration 2 § ppm. or
2) Treatment to a PCB concentration level
of < 2 ppm.
1) Incineration in a DTSC approved incinerator
that meets 40 CFR 761 requirements.
Drained PCB or or
PCB-contaminated 2) After draining and/or flushing of PCBs in the
transformer carcasses. fransformer carcass in occordance with
40 CFR 761, the carcass shall be filled with
c nonbiodegradable absorbent material
and disposed in a hazardous waste landfill.
PCB containing electrical 1) Incineration in @ DTSC approved incinerator
equipment that is not with a PCB Destruction Removal Efficiency
regulated under TSCA such (DRE) of 99.9999%. ‘
as small copacitors, light A
baliasts, and fixtures. or |
2) Disposatl in a hazardous waste londfilt ofter
placement in a lab pack.

Currently, the only landfill in California that can . California are allowed to burn PCB wastes,
accept hazardous PCB wastes is the Chemical they will be required 1o obtain DTSC approval
Waste Management's facility at Kertleman Hills, which would require them to have a PCB
California, (209) 386-9711. Although the PCB DRE of 99.9999%. All commercially available
treatment standards listed above use the phrase incinerators that can burn PCB wastes are
“DTSC-approved incinerator,” there are no incin- presently located outside of California.

erators operating in California which meet this ‘

requirement. In the future, if any incinerators in
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FREQUENTLY ASKED QUESTIONS

 What is California’s requirement for the
disposal of fluorescent light ballasts which
contain PCBs?

Fluorescent light ballasts which contain PCBs are
considered hazardous waste and must be trans-
ported and disposed of as hazardous waste. There
' ) ff pumber | f1t

' The disposal

options for fluorescent light ballasts which contain’

PCBs (§66268.110 of Title 22, CCR) are either 1)
incineration in an incinerator permitted to bum
PCB wastes, or 2) placement in 1ab packs and then
disposed in a hazardous waste landfill.

* What are some of the other waste management
options for PCBs?

Rerrofilling and dechlorination are two commer-
cially available technologies used for eliminating
PCBs in transformer oil. Several companies that
have been operating in California for a number of
years and are in compliance with both State and
Federal PCB regulatory requirements offer this
type of service in California. Essentially, these
technologies either remove or destroy the PCB
molecules in the transformer oil thereby lowering
the concentration of PCBs to permit-required or
client-desired levels of treatment. Transformer
decommissioning is an option that entails a further
rinsing and cleaning of the transformer carcass after
which the carcass is physically disassembled and
the different metal sections scparated and recovered
for their metal recycling value.

¢ What is California’s requirement for PCB
spills?

As a general rule, California uses U.S. EPA’s PCB
Spill Cleanup Policy which is published in 40 CFR,
Part 761, Subpart G, for guidance concerning PCB
cleanup levels. There are many different scenarios

which can result from the spillage of oil containing
PCBs ranging from a spill on a roadway to small
seepage on a transformer pad. Listed below are the
agencies which might become invoived or require
notification as a result of a PCB spill:

California Office of Emergency Services (OES)
(800) 852-7550 :

Spills that are of immediate danger to nearby
inhabitants or the environment.

EPA Region 9

(415) 744-1087

Assistance with any U.S. EPA reporting require-
ments or PCB-related technical support.

National Response Center (NRC)

(800) 424-8802

All new spills containing more than 50 ppm PCB
should be reported to U.S. EPA within 24 hours of
spill discovery. All spills involving 10 pounds or
more of PCBs by weight must be reported to the
NRC.

Department of Toxic Substances Control
Regional Offices

Region | -— Sacramento (916) 255-3545
Region ! — Fresno (209) 297-3901
Region 2 ~— Berkeley (510) 540-2122
Region 3 — Glendale (818) 551-2800
Region4 — Long Beach (310) 590-4868

Spills of any type of hazardous waste should be
reported to the nearest DTSC regional office.
Depending on the PCB spill location, the regional
office might have you contact the Jocal city or
county heaith department to handle any spill reports
that might be required. - ;

Office of Environmental Health Hazard
Assessment — Proposition 65 Requirements
(916) 445-6900

They require notification of PCB spills that may
potentially be released into sources of drinking
wilter,




Region 4—-Long Beach
(310) 590-4868
Includes the wea south of

the 91 (Anexia) Freeway

Dep. of Toaic Substances Control
245 West Brosdway, Suite 350
Long Beach, CA 90802

California Department of

= Toxic Substances Control
_ Regional Offices
Ty ] VI._|
r Pumas “Region 1—Sacramento
(916) 255-3545
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“ m ’;’JI?] o;;w.y.ma
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OTHER SOURCES OF INFORMATION

While this fact sheet answers several of the questions

- concerning PCB handling, treatment, and disposal,
there can be case-specific situations that are not covered
by the information presented here. Listed beiow are
additional sources of information for PCB-related issues
that are not within the scope of this publication:

® California Department of -
" Toxic Substances Control Program :
Sacramento, CA., (916) 322-3670. Information conceming
PCB treatment wchnologles and California’s DTSC PCB

regulations goveming use, treatment, storage, and disposal.

* U.S. EPA TSCA Information
Washington, D.C., (202) 554-1404. General information
conceming the Federal PCB regulations governing use,
treatment, storage, disposal, labeling, and removal.

* US.EPA Region 9
San Francisco, CA, (415) 744-1087. Technical and
regulatory assistance regarding PCB-related activities.

Electric Power Research Institute (EPRI) -
Palo Alto, CA, (415) 855-2000. Technical information
on various PCB issues such as meatment technologies.
PCB replacement materials. and PCB analys:s Sponsors
national bxeumnl PCB seminar. )

Water Reourus Control Board
Sacramento, CA. (916) 657-2390. Information on
regulations regarding the rejease of PCB material which

- might contaminate groundwater and placement of any

debris containing PCBs into municipal landfills.

California Occupational Safety and Health
Consultation Service (Cal-OSHA)

South San Francisco, CA, (415) 703-4341. Information
on protective equipment and exposure levels when

working around PCB materials.
Hazard Evaluation System Information Service

(HESIS)
Berkeley, CA, (510) 540-2115. Blckground Tnaterial
and information on characteristics of 1oxic substances.

#w
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I. USED OIL MANAGEMENT

Introduction

Used Qil-
Hazardous
Waste

This fact sheet was produced by the Department

of Toxic Substances Control (DTSC) to outline
requirements for generators and transporters of
used oi} and used oil filters in California. For a
complete description of those requirements, con-
sult Article 13, Chapter 6.5, Division 20 of the

California Health and Safety Code (HSC), com-
mencing with section 25250, and Title 22 of the
California Code of Regulations (CCR), Division
4.5, Chapter 29, commencing with section
66279.1 (for used oil), and section 66266.130
(for used oil filters).

Legal Definition of Used Oil

*“Used oil means any oil that has been refined
from crude oil, or any synthetic oil, that has been
used, and, as a result of use or as a consequence
of extended storage, or spillage, has been con-
taminated with physical or chemical impurities.”

Used oil includes but is not limited
to the following:

1. Used motor oils:

Vehicle crankcase oils
Engine lubricating oils
Transmission fluids
Gearbox and differential oils

2. Used industrial ojls:
Hydraulic oils
Compressor-oils

Turbine oils

Bearing oils

Gear oils

Transformer (electrical) oils
Refrigeration oils
Metalworking oils

Railroad oils '

Used oil does NOT include:
Antifreeze
Brake fluid
Other automotive wastes
Fuels (gasoline, diesel, kerosene, etc.)
Grease
Solvents
Substances which are not oils
QOils with a flashpoint below 100 degrees Fahrenheit
OQils containing more than 1,000 ppm total halogens
unless the rebuttable presumption is rebutted
Qils mixed with hazardous waste '
Wastewater containing small amount of used oil
Qils containing Sppm PCBs or greater
Oily wastes which are not used oil
Oily wastewaters which are not used oil
Tank bottoms
Used oil processing bottoms _
Used oil re-refining distillation bottoms




Permitted Used Oil || Recydling Facility

Recycled Qil

Used Oil Management

* Used oil is required to be managed as a haz-
ardous waste in California unless it is shown to
meet the specifications for recycled oil [HSC
section 25250.1(b)(1)] or qualifies for a recy-
cling exclusion [HSC section 25143.2].

* In most instances, this means that the genera-
tor contracts with a registered hazardous waste
transporter to have the used oil picked up within
90 days of generation and transported to an autho-
rized facility, typically a used oil recycling facility
where the used oil is processed into recycled oil.

* Mixing of hazardous waste, including house-
hold hazardous waste, with used oil is prohibited.

Don't mix used oil with anything else (paint,
gasoline, solvents, antifreeze, etc.).

Used Oil Generator Requirements

* Persons or businesses generating used oil
must meet used oil generator requirements.
Used oil collection centers must also meet used
oil generator requirements.

* Householders who change their own oil (“do-
it-yourselfers™) are exempted from regulation as
used oil generators. Householders are allowed
to self-transport the used oil they generate to a
used oil collection center or to a used oil recy-
cling facility if specified conditions are met.

* An identification number issued by DTSC is
required for each location where used oil is
stored. A generator with two or more sites of
storage at the same location needs only one identi-
fication number. Generators of 100 kilograms or
less of hazardous waste per month (including used
oil) who ship only used oil under a modified mani-
fest or spent solvent under a milkrun procedure
are not required to obtain an identification number.

TO GET AN IDENTIFICATION NUMBER
CALL: (916) 324-1781 or
1-800-61-TOXIC

« Hazardous waste can be stored onsite for a
period of up to 90 days without obtaining a haz-
ardous waste storage facility permit. If used oil
is the only hazardous waste generated and more
than 100 kg (approximately 27 gallons) of used
oil is generated in any calendar month, the 90-
day period begins on the first date on which any
amount of used oil accumulates. If used oil is
the only hazardous waste generated and not more
than 100 kilograms (approximately 27 galions) of
used oil is generated in any calendar month, the
90-day period begins on the date the generator
has accumulated 100 kilograms of used oil.
Generators of less than 1,000 kilograms of haz-
ardous waste per month may qualify for longer
storage periods when certain conditions are met
[HSC section 25123.3(h)].

DTSC Used 01l and Used Oil Filters Fact Sheet
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* Used oil must be stored in tanks or contain-
ers in good condition. Tanks and containers must
be made of non-earthen, non-absorbing, rust-re-
sistant material such as steel] or oil-resistant plastic,
and have adequate structural support to contain the
used oil. “Good condition” means no severe nst-
ing, no apparent structural defects or deterioration,
and no leaking. All tanks and containers must have
tight-fitting lids that are kept closed except when
used oil is being added or removed. Regular
inspections and routine maintenance of all stor-
age tanks and containers are required. Faulty
tanks and containers must be repaired or replaced.

* Secondary containment for storage tanks is
required. Secondary containment is a backup
containment system designed to prevent the release
and migration of wastes oraccumulated liquids out
of a storage tank or a storage tank system. Examples
of secondary containment systems include: an im-
pervious barrier such as a liner, a vault, a double-
walled tank or an impervious bermed area.

¢ Aboveground storage tanks and containers
accumulating used oil, and fill pipes used to
transfer used oil into underground storage tanks
must be labeled with the words “USED OIL-
HAZARDOUS WASTE,” the initial date of ac-
cumulation, and the name and address of the
generator. For shipping, containers must also
be labeled with the following:

* The statement: “Hazardous Waste - State
and Federal Law Prohibit Improper Dis-
posal. If found, contact the nearest police
or public safety authority, the U.S. Envi-
ronmental Protection Agency or the Cali-
fornia Department of Toxic Substances
Control.”

» The generator’s name and address.

* The proper Department of Transportation
(DOT) shipping name and the generator’s

identification number.

* The Uniform Hazardous Waste Manifest
number.

« The shipping identification number.

* Additional requirements for used oil genera-
tors are contained in the HSC and 22 CCR pro-
visions cited at the beginning of this fact sheet,

The Rebuttable Presumption
(Total Halogens Determination)

The Used Qil Handler is Required to Make a
Total Halogens Determination:

Tasting
pogia
Appication of
Knireriedn
r_—l_"l
<1,000ppm | [ > 1,000 ppm
Ugﬁb 1 Towm Tolsl Helogens |5 HW
Halogens “Hot Load™
Solely I—‘L_l
DN 1 CESOG UMLESS: | o
Used Gil /— That The Used
Ol Was Not
l Mica With HW
Sokpy Metal
USED Working Oits Solely
oI CFC-Rafsig ‘L
il
& USED
USED Jr olL

QlL

Used oil handlers (e.g., generators, used oil col-
lection centers, transporters and used oil recy-
cling facilities) are required to determine
whether the total halogen content of each used
oil shipment exceeds 1,000 ppm halogens. Used
oil determined to contain more than 1,000 ppm
total halogens is presumed to have been mixed
with halogenated hazardous waste. Used oil
containing more than 1,000 ppm total halogens
must be managed as a Resource Conservation
and Recovery Act (RCRA) hazardous waste un-
less the used oil can be dernonstrated not to have
been mixed with halogenated hazardous waste
(i.e., unless the presumption is rebutted). This
requirement is called the “rebuttable presumption.”
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The rebuttable presumption works as follows in
California:

1. Generators, transporters and used oil collec-
tion centers are required to test or apply knowl-
edge to determine whether a used oil shipment
has a total halogen content over or under 1,000
ppm. If a generator, transporter or used oil col-
lection center chooses to apply knowledge to de-
termine that used oil does not contain more than
1,000 ppm total halogens, the application of
knowledge must be done in accordance with cri-
teria specified in 22 CCR: section
66279.10(a)(1)(B) for generators, section
66279.10(2)}(3)(B) for transporters and section
66279.10(a)(6) for used oil collection centers.

2. Used oil transfer facilities and used oil recy-
cling facilities are required to test each shipment
of used oil for total halogens {22 CCR section
66279.90(a)] before accepting the shipment.

3. Ifitis determined that the used oil shipment con-
tains greater than 1,000 ppm total halogens, used oil
is presumed to have been mixed with halogenated
hazardous waste and must be handled as RCRA haz-
ardous waste, unless the presumption is rebutted.

4. In order to rebut the presumption that the used
oil shipment was mixed with RCRA hazardous
waste, the used oil handler must demonstrate that
the used oil was not mixed with halogenated
hazardous waste. Where this demonstration is
successfully made, the used oil is regulated as
used oil. The rebuttable presumption is deemed
rebutted for the following types of used oils
where specified conditions [22 CCR section
66279.10(b)] are met: metalworking oils/flu-
ids containing chlorinated paraffins, refrigera-
tion oils contaminated with chloroflurocarbons,
and used oil which is exclusively household “do-
it-yourselfer” used oil or used oil from a condi-
tionally exempt small quantity generator. (A
conditionally exempt small quantity generator
is a generator who generates no more than 100

kilograins of hazardous waste in a month and
does not accumulate more than 1,000 kilograms
of hazardous waste onsite at any time.)

Transportation of Used Oil

HYZ HAZARDOUS WASTE
TRANPORTING COMPANY

In general, California law requires that used oil
be transported by a registered hazardous waste
transporter. However, there are a few instances
in which the use of a registered hazardous waste
transporter is not required. These are as follows:

* Householders and conditionally exempt small
quantity generators are allowed to transport up
to 20 gallons of used oil per trip to an autho-
rized used oil collection center where a single
container does not exceed 5 gallons, if speci-
fied conditions are met. Authorized used oil
collection centers include: certified used oil
collection centers [Public Resources Code sec-
tion 43622], recycle-only household hazardous
waste collection facilities, or collection facili-
ties operating pursuant to HSC section 25250.11.

 Persons, including householders and condi-
tionally exempt small quantity generators are al-
lowed to transport up to 5 gallons of used oil
per trip to an authorized hazardous waste faci]-
ity, including a permitted household hazardous
waste collection facility, if specified conditions
are met [ HSC section 25163(c)].

» Mobile maintenance operations (see below)
may transport up to 55 gallons of used oil in
any one vehicle at any one time from an off-site
location to a consolidation point.

When used oil is transported by a registered haz-
ardous waste transporter, either a full hazard-
ous waste manifest or a modified hazardous
waste manifest must be used. When a modified

DTSC Used Qil and Used Qil Filters Fact Sheet
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hazardous waste manifest is used, the driver is
required to provide the generator (at the time of
used oil pickup) with a legible copy of a receipt
for each quantity of used oil received. The generator
must maintain these receipts for three (3) years. Each
receipt must contain the following information:

(A) Generator’s name, address, identification num-
ber (if applicable) and telephone number.

(B) Generator’s signature or signature of
generator’s representative.

~ (C) Date of shipment.

(D) State manifest number (pre-printed on the

manifest).

(E) Volume and shipping description of each
type of used oil received.

(F) Name and address of the authorized facil-
ity to which the used oil is being trans-
ported.

(G) The transporter’s name, address and iden-
tification number.

(H) The driver’s signature.

* Additional requirements for used oil transport-
ers are contained in the HSC and 22 CCR pro-
visions cited at the beginning of this fact sheet.

“Mobile Maintenance’” Operations

Businesses that generate used oil in the perfor-
mance of routine maintenance operations at off-site
locations are subject to special requirements. Such
businesses include offsite heavy equipment opera-
tions (e.g., construction vehicle fleets) and mobile
oil-changing businesses providing oil changes for

personal and business vehicles at the customer’s-

location. The following requirements apply:
1. The business must have a point of consolidation.

2. Not more than 55 gallons can be transported
in any one vehicle at any one time from an off-

site location to the point of consolidation.

3. The transport vehicle must be owned by the
business or by an employee of the business. The
business is not required to be a registered haz-
ardous waste transporter in order to transport 55
gallons or less of used oil from an off-site loca-
tion to the point of consolidation.

4. The point of consolidation must have an iden-
tification number and must be at a non-residen-
tial location.

3. The used oil is deemed to be generated at the point
of consolidation upon consolidation. The mobile
maintenance operator must have an identification num-
ber using the point of consolidation address.

6. The used oil must be handled and stored at
the point of consolidation in accordance with
all applicable hazardous waste laws.

7. The consolidated used oil must be transported by
aregistered hazardous waste transporter from the point
of consolidation to a permitted used oil recycling facility.

Miscellaneous

- Itis unléwful to dispose used oil on land, to sew-

ers and other water systems, and to burn used
oil as a fuel or by incineration, including in space
heaters and similar devices. The use of used oil
as a dust suppressant (“road oiling™) or for in-
sect or weed control is prohibited.

Generators of used oil who also operate used
oil collection centers, such as service stations,
are advised to pot mix the used oil generated in
their business with the used oil from the used
oil collection center. The rebuttable presump-
tion is pot deemed rebutted if used oil from
householders or conditionally exempt small
quantity generators has been mixed with used
oil from other sources.
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Useful Phone Numbers

* For specific locations of authorized used 0il  » To report illegal disposal or management of

collection centers in your area: used oil:
CALJ/EPA Recycling Hotline at '
1-800-CLEANUP (1-800-253-2687). * Your local Certified Unified Program
Agency.
» For additional information on used oil: * The Toxics Hotline 1-800-69-TOXIC
The appropriate DTSC Regional Office (1-800-698-6942).
(see map for phone numbers). * The appropriate DTSC Regional Office

: ‘ (see map for phone numbers).
* For additional information on identification

numbers; ,
DTSC Generator Information Services Sec-  » For questions about operating a certified used
tion (916) 324-1781 or (800) 61-TOXIC oil collection center, call the CTWMB at
{800-618-6942). ~ (916) 255-2891.

- II. USED OIL FILTER MANAGEMENT

Introduction regulated hazardous waste. Disposal of used oil
filters in trash cans and at sanitary landfills is
prohibited. Fuel filters are not used oil filters.

Summarized Management Requirements

Used oil filters may exhibit hazardous charac-
teristics for lead, other heavy metals and oil-  Used oil filters managed according to 22 CCR
based compounds. Used oil filters must either  section 66266.130 must be:

- be managed as hazardous waste, or in accor-
dance with the requirements of 22 CCR section 1. Drained of all free-flowing oil.
66266.130 as outlined in this fact sheet. DTSC
adopted special regulations in 1991 [22 CCR 2. Properly contained, labeled and stored.
section 66266.130] to encourage recycling of
used oil filters and to protect the public health, 3. Stored without exceeding allowed time
safety, and the environment from the potential limits.
hazards posed by disposal of used oil filters. , :
These requirements are directed primarily at 4. Transported to an allowed destination for
non-household generators of used oil filters, such purposes of metal reclamation.
as businesses and used oil collection centers.
Used oil filters not managed as described inthis 5. Transported under a bill of lading with a copy
fact sheet, are required to be managed as a fully kept by the generator for three years.
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6. All used oil removed from the filters must be
managed in accordance with all applicable re-
quirements of Article 13, HSC Chapter 6.5, Di-
vision 20 and 22 CCR section 66279.

Detailed Management Requirements

¢
« 4

4
‘ 0’
- Draining

Used oil filters are required to be drained of all
free-flowing used oil. “Free-flowing used oil”
means a continuous stream of used oil exiting
the filter when the filter is inverted. Used oil
exiting drop-by-drop is not considered to be free-
flowing. If the filter is equipped with a device
which impedes the drainage of used oil from the
filter, that device must be manipulated to allow
the used oil to exit the filter freely.

Used oil filters drained of free-flowing used oil
may be punctured, crushed, opened, further
drained, or otherwise handled without authori-
zation from the DTSC, for purposes of recycling
the filters, provided that any used oil or other
residue generated in the course of the activity is
properly managed according to 22 CCR Division 4.5.

Contaipers ‘

1. The drained filters must be contained in rain-
proof, non-leaking containers with tightly-sealed
lids. _

2. The container must be labeled “Drained Used
Qil Filters” and the initial date of accumulation
or receipt marked on each container. The initial
date of accumulation is the date when the first
filter is placed in the container, or the date when
a full or partially full container of filters is re-
ceived at a second location.

3. Businesses or public agencies accepting used
oil filters from householders must place the fil-
ters in containers upon acceptance to capture all
used oil that separates from the filters. Upon
reaching a location where proper drainage is
practical, the filters must be contained as de-
scribed above, and any used oil drained from
the filters managed in accordance with all ap-
plicable requirements.

_ Storage

1. Up to one ton of used oil filters can be stored
for a period of up to 1 year, unless the storage
facility has a hazardous waste permit authoriz-
ing storage of used oil filters.

2. Storage of one ton or more of used oil filters
is limited to 180 days, unless the storage facil-
ity has a hazardous waste permit authorizing
storage of used oil filters.

Allowed Destinations

The only allowed destinations for used oil filters are:
1. To a smelter or scrap metal processor where
the used oil filters are recycled.

2. To a municipal solid waste incinerator for
energy recovery if the residual casings are sub-
sequently transferred to a smelter or scrap metal
processor for recycling.

3. To a storage or consolidation facility that sub-
sequently transfers the filters to a smelter, scrap
metal processor or municipal solid waste incin-
erator as described above.

4. To an authorized hazardous waste facility.

Transportation
1. Only properly-drained fiiters can be trans-
ported. -

2. The containers must be tightly-sealed during
transportation to prevent any spillage of used
oil.
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3. The containers are required to be well-se-
cured in the transport vehicle to prevent move-
_ment or tipping during transportation.

4. A bill of lading must accompany each ship-
ment of used oil filters, and must contain the
following information:

BILL OF LADING

A. The name, address and telephone number of
the generator.

B. The name, address and telephone number of
the transporter.

C. The name, address and telephone number of
the receiving smelter, scrap metal processor,
municipal solid waste incinerator, or storage or
consolidation facility.

D. The quantity and size of the containers in
the shipment.

E. The date of transportation.
5. Acopy of each bill of lading is required to be

maintained by the transporter, generator and re-
ceiving facility for three (3) years.

To report illegal disposal or
management of used oil filters:
* Your local Certified Unified Program Agency.

+ The Toxics Hotline 1-800-69-TOXIC
(1-800-698-6942).

* The nearest DTSC Regional Office
(see map for phone numbers).

{510y 540-2122
Dept. of Tordc
Subttances Confral
TO0 Haene Ave., Suite 200
Batkmey, CA 94710

Headquarters Office
(916) 324-1826

Cept. of Torc Substances
400 P Sheat, 49h Fioor

Mail: P.O. Box 806
. CA 958120006

Contipl

NORTHERN CALIFORNIA
REGIONAL OFFICES

Secramento Dffice

(916) 255-3545
Dpt. of lowc Substances Conral

SOUTHERN CALIFORNIA
REGIONAL OFFICES

Glandale Office

{B18) 551-2800
Dept. of Toxic
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=PARTMENT OF TOXIC SUBSTANCES CONTROL
P STREET, 4TH FLOOR
30X 806
IMAMENTO, CA 958120806

(916) 445-2625

May 20, 19594

TO: All Interested Parties

. SUBJECT: INTERIM POLICY REGARDING TRANSPORTATION OF LIGHTING
WASTES .

-

The mercury-containing lighting waste recycling facilities
issued Interim Status December 31, 1983, pursuant to Health and
.Safety Code sections 25200.5, 25200.9, and 25201.6, are required
to operate those facilities in compliance with Health and Safety
Ccode section 25201.6 and title 22, California Code of Regulations
(title 22 CCR) section €7800.1. These facilities must comply
with the standards for interim status facilities as specified in
title 22, CCR, division 4.5, chapter 15. These standards require
the use of a manifest and a registered transporter for the
shipment of hazardous wastes to the Interim Status facility for
the purposes of recycling.

Until the creation of -the Standardized Permit tier, the
Department of Toxic Substances Control (Department) historically
allowed fluorescent-lamp waste recycling facilities to operate
pursuant to Research, Development, and Demonstration (RD&D)
variances. Each of the RD&D variances allcwed the use of a bill
of lading and a non-registered transporter for the transportation
of fluorescent lamps to the recycling facility. A Fact Sheet
igsued by the Department's Pollution Prevention, Public and
Regulatory Assistance Program in November 1992 (copy enclosed)
details this variance policy. The policy was based on an
interpretation of title 22, CCR, section 66266.120 that allows
transportation of up to ten pounds of elemental mercury to a
recycling facility without the use of a manifest or a registered
transporter. '

The Department is reviewing the applicability of title 22,
CCR, section 66266.120, and is proposing to develop regulations
specifically addressing the transportatiocn of mercury-containing
lighting wastes to recycling facilities. The Department is
considering propesing a podified manifesting system for lighting
wvastes. Your comments will be solicited during the development
of these regulations.
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pue to the widespread circulation of the Fact Sheet among
lighting waste generators and significant concerns raised by the
lighting waste industry, the Department will,
measure, continue its policy of not enforcing the requirement
that mercury-containing lighting wastes be transported using a
panifest and a registered transporter, subject to the conditions
specified in the fact sheet, when those vastes are transported to
an authorized lighting waste recycling facility in california.
This general policy will terminate at the effective date of the
regulations discussed above.

If you have any questions regarding the proposed regulations
or the interim policy, please contact me at the number above, OT
you may contact Mr. I1loyd Batham, Chief of the Transportation
Dnit, at (916) 324-2438. .

Sincerely,

WK

larry Matz, Chief
Surveillance and Enforcement Branch
Hazardous Waste Management Program

Enclosure
cc: Lloyd Batham, Chief

Transportation Unit
Hazardous Waste Management Program



IGHTING WASTES

. 'Fluorescent Light Tubes
* PCB-Containing Ballasts
» High Intensity Discharge (HID) Lamps

manufactured after January 1, 1978 do not contain
PCBs, and should be labeled as such on the ballast.
If you are unsure if a ballast contains PCBs, you can
contact the manufacturer.

Spent. fluorescent light mbes and High Intensity
Discharge (HID) lamps contain mercury which, when
sposed in a4 municipal landfill, can leach irito the

and groundwater. = Light ballasts conmining

PCBs can also potential problems when
unpl't.vpn:rlyd.ispo:u:gose | _ '

Increased awareness of energy savings using newer,
more efficient fluorescent lighting has prompted
many businesses o0 replace older lighting fixmres
with new equipment. g'hese efforts have increased
the need to properly manage lighting wastes.

RECYCLING
Spent fluorescent light tubes can be recycled,
g for the recovery of the mercury, glass, and
aluminum end caps. Within California, there are
-three facilities with Department authorization to
accept non-RCRA fluorescent tubes for recycling.
These facilites are listed on the other side of this
Fact Sheet. The Department encourages the
recycling of spent fluorescent light tubes in order 10
WASTE CLASSIFICATION climinate their disposal t landfills and the
Spent fluorescent light tubes and HID lamps are | environmental problems that may result
regulated by the Deparmment of Toxic Substances
Control (Department) because they contain mercury,
which is listed as a presumptive hazardous waste in
Appendix X, Chagtcr 11, Title 22, California Code of
Regulations (22 CCR). Spent fluorescent light tubes
and HID lamps typically conmin concentrations of
mercury (an inorganic persistent and bioaccumulative
toxic substance) exceeding the Total Threshold Limit
Concentration (TTLC) and/or the Soluble Threshold
Limit Concentration (STLC) values. The regulatory
thresholds are 20 mg/kg and 0.2 mg/], respectvely, as
noted in Section 66261.24 (a) (2) (A), 22 CCR. :

In addivon, these wasies may be regulated as a -
federal hazardous waste in accordance with the
Resource Conservation and Recovery Act (RCRA), if
they contain concentrations of mercury which exceed
the characteristic of toxicity as measured by the

- Toxicity Characteristic Leaching Procedure (TCLP)
pursuant to Section 261.24, Tide 40, Code of Federal
Regulatons (40 CFR). It is the tor's
responsibitiry to classify their waste. The U.S. EPA
is currently reviewing these wastes and may revise its
reguladons in the future.

Fluorescent  light  ballasts which contain
polychlorinated biphenyls (PCBs) are considered S1de :
hazardous (Appendix X, Chapter 11, 22 CCR) and [ California that can accept hazardous PCB wastes is
are regulated by the Depantment. Ballasts | the Chemical Waste Management facility at

Caiifornis Environmental Protection Agency « Deparument of 1oXic Subsiances Control * Pollution Prevention, Public and Regulatory
Assistance Program *+ November 1992

There currently are no facilities authorized to aceept
HID lamps or ballasts for recycling within
California.  This situaton is subject to change
pending further technology development or the
establishment of permitted facilities.

The Department's interim policy currently allows a
generator 10 dispose as nonhazardous waste no more
than a combined tota! of 25 spent fluorescent light
wbes and HID lamps, regardiess of size, in a day.
Quantities greater than this, which are destined for
land disposal, must be managed as a hazardous
waste and are subject to land disposal restrictions.
For more information on land disposal restrictions,
contact the Department's Treatment Standards Unit
at (916) 323-6042.

For PCB-containing ballasts, there are two disposal
optons: (1) incineration in an incinerator Eemined
to bum PCB wastes, or (2) placement in lab packs
and then disposal in a2 hazardous waste landfill.

Currently, there are no incinerators operating in
Califormia permitted to accept PCB wastes. There
are incinerators authorized to accept PCBs located
outside of California. The only landfill in




Kettleman Hills, (209) 386-9711.

STORAGE AND TRANSPORTATION _

Because spent fluorescent light tubes and HID lamps | auth treatment, swrage or disposal (TSD)
are wastes, they need to be properly Iabeled | facility ires manifesting and ing by a
a3 such if stored on site. If storage is to be greater uﬁsmmommm.l-‘ Questions
* than 90 days, & Deparment pemmit or variance is { reganding shipping can be direced w0 the
required. , Although use of a manifest and registered Depmat's‘l&upcnﬂmUnizuGIG)mnw.

tubes must be intact, sot crushed, preferably | Department at (916) 322-3670.
shipped in the containers in which the new llmp{
Fluorescent Tube Recyclers
Lighting Resources, Inc. Mﬂ-%kecomym | . Mercury Technologies, Inc.
“205 E. Francis Street 1 South M 677 Bimtwood Averme . .’
Ontarie, C& 01766 %ﬁﬁgm Haywerd, CA Q4544
(900) 9237252 . Bob But gm. i) I hy
Contact: John Chilcou | i _
Allied Environmental Technalogy
47375 Fremat Baulevard
Fremnt, CA 94538
(510) 450-8686
Contact: Fred Bryant
State of California ‘
!I,)e o sots of Toxic Substances Control
.0. Box .
Sacramento, CA 95812-0806




APPENDIX D

Equipment Suppliers and
Special Material Recyclers



REFRIGERANT RECOVERY EQUIPMENT

1. Air-Conditioning & Refrigeration Institute. 1992. Directory of Certified
Refrigerant Recovery/Recycling Equipment. Arlington, Virginia. (703) 524-8800.

2, Look Under "Appli:ince Repair" in Yellow Pages of Phone Directory and ask the
service person where they purchased their recovery/recycling equipment.

REFRIGERANT RECYCLERS

1. Refrigerant Engineering Society Service, (708) 297-6464
2. Look Under "Appliance Repair” in Yellow Pages of Phone Directory

" REFRIGERANT RECLAIMERS

1. Look Under "Appliance Repair" in Yellow Pages of Phone Directory and ask the
service person where they take their used refrigerant.

2. US EPA Hotline, Directory of Certified Refrigerant Reclaimers, 800-296-1996.
OIL RECYCLERS
California Waste Exchange; Directory of Industrial Recyclers
MERCURY RECYCLERS
California Waste Exchange; Directory of Industrial Recyclers
METAL RECYCLERS

Look under "Scrap” in Yellow Pages of Phone Directory
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APPENDIX E

Department of Toxic Substances Control
Regional Offices




California Environmental Protection Agency
DEPARTMENT OF TOXIC SUBSTANCES CONTROL

Nots Headquarters Office
s Moo 400 P Street, 4th Floor
' Mall: P.O. Box 806

Sacramento, CA 95812-0806
| e - NORTHERN CALIFORNIA
-. REGIONAL OFFICES

Sacramento Office

(916) 255-3545

Dept. of Toxic Substances Control
10151 Croydon Way, Sulte 3
Sacramento, CA 95827

Clovis Office

(209) 297-3901

Dept. of Toxic Substances Control
1515 Tolthouse Road

Clovis, CA 93611

Berkeley

Office
(510) 540-2122

Dept. of Toxic
Substances Control ]
700 Heinz Ave., Sults 200

Berkeley, CA 84710
Ban Luls
Oblepo -
SOUTHERN CALIFORNIA ‘ S Bamarcino

REGIONAL OFFICES

Glendale Office h
(818) 551-2800 - '!

Includes the area north of )

the 21 (Artesia) Fresway o c
Dept. of Toxic Substances Control

1011 North Grandview Avenue 2 %
Qlendale, CA 81201 o

Cypress Office B
(714) 484-5300

includes the area south of

the 91 (Artesia) Freeway

Dept. of Toxic Substances Control

5798 Corporate Avenue

Cypress, CA 90630



