Saint-Louis Hospital

DECHETS
RINAGERS |

RENICE RO IEEZIIBINBRA—VHOIIE
(EMED &, —fAFT 3038 GERD . FRTOBRVWRIIREEREEL O
R A



Saint-Louis Hospital

TR T ORI IR KRS R



Saint-Louis Hospital

— R A EARL TR 2 — 2/ EL TS,
TIOBLE LI AFEHEDTIERERALT, HREATUS
NAF % AR LTHD.

D& BOTIT AR LEEYLEEERE THRETLH-OHDOY
=, FROSHEBIEOTT L ATREN TOEROTYI .



3. XEREHRE



Beth Israel Medical Center, Phillips Ambulatory Care Center

[%t%4%5f2] Beth Israel Medical Center, Phillips Ambulatory Care Center
[{£F7] 10 Union Square EAST, New York, NY 10003
(7> Txg#E]
Ms. Rita E. Roberts, R.N.
Assistant Director of Nursing
Ambulatory Surgery, O.R.
Ms. Thelma Myers-Navarro, M.S.N., R.N.C.
Nurse Manager
Cancer Center
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Beth Israel Medical Center, Phillips Ambulatory Care Center

BREY—-REXBOUVI
TIMLRHENS

i

RUY RN ABEIET LA
g AN AT BIRIZHY
{ENRTTWA.




Lennox Hill Hospital

(#2241 Lennox Hill Hospital
{¥FF] 100 East 77th Street New York, NY 10021
(7 > IxdRE]
Ms. Vanessa Vincy
First Floor-Ambulatory surgery center
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New York-Presbyterian , The University Hospital of Columbia and Cornell

(%% Be] New York Hospital, Cornel Medical Center
[{¥77] 525, East 68th Street, New York, NY 10021
(e 7 U TaRE]
Ms. Amy S. Vance, RN MA, CNOR, CAN, C
Patient Care Director
Ambulatory Surgery Center
Depaftment of Perioperative Services
Mr. Anthony P. Dawson, RN, MSN
Chinical Director
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Beth Israel Deaconess Medical Center

[(#6&% %] Beth Israel Deaconess Medical Center (Boston)
({¥F1} One Deaconess Road, Baker 2, Boston, MA, 02215
(7Y > TxtgE]
Ms. Joyee C. Clifford, PhD, RN, FAAN
Executive Director
The Institute for Nursing
Healthcare Leadership
Ms. Pat Folecarelli, RN
Patient and Family Learning Center
Ms. Ellen Liston, RN
Nurse Manager Oncology Unit
Ms. Bessie Maniey, RN
Ambulatory Surgical Suite
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[Patient Family Learning Center]
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Chapter 5

Hazardous Materials and Waste
Management

H:zardous materials and waste are present in all sectors of business and are a concern in all areas of
life. Health care organizations are no exception; in fact, they typically store and use a wider variety of
materials in this classification than do many other industries. Common household items, such as
cleaning products, paints and thinners, and lighter fluid can be hazardous if used incorrectly, stored
under the wrong conditions, or used in excess of “normal household” conditions. All of these items
are found in health care organizations in addition to chemicals used in laboratory processes, medical
gases, and many other substances.

Although not labeled hazardous by federal regulation, blood, body fluids, and other potentially
infectious medical waste (PIMW) (such as used needles and bandages) are taken into account in the
Joint Commission’s standards for managing hazardous materials and waste. Chemotherapy, radioac-
tive waste, and hazardous energy sources are also considered. The standards are concerned with the
appropriate handling of both hazardous waste and PIMW. Potentially infectious medical waste is
generally believed to be an occupational rather than an environmental risk; however, all types of
waste that require special handling to prevent undesired exposures should be included in a hazardous

materials and waste management program.

Types of Hazardous Materials and Waste

Hazardous materials and waste can be subdivided into two groups: hazardous substances and regulat-

ed medical waste. Each of these groups is described in detail in the following discussion.

Hazardous Substances

Hazardous substances consist of three major categories: chemical, chemotherapeutic, and radioactive.
Some of the substances commonly found in these categories are listed in Table 5.1 (page 40). The
substances used most often—ethylene oxide, glutaraldehyde, formaldehyde, and waste anesthetic
gas—have a higher potential for frequent exposure. Ethylene oxide is typically found in the central
supply processing area, with waste anesthetic gases obviously in surgical areas. Glutaraldehyde is used
extensively in special procedures rooms, exam rooms, endoscopy suites, and dialysis; formaldehyde is
used extensively in laboratories, histology, and pathology. When using these and similar materials,
adequate ventilation (and in some cases, a dedicated exhaust system) is essential.’ Personnel exposed

to some of these chemicals are required by the Occupational Safety and Health Administration
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Chemical

¢ Glutaraldehyde

* Ethylene oxide (EtQ)

* Formaldehyde

* Solvents {for example, xylene, benzene)
* Mercury

* Methyl methacrylate

* Waste anesthetic gas

* Bleach

Hazardous Drugs
» Aerosol-delivered drugs (for example, ribavirin and pentamidine)
* Antineoplastic drugs/cytotoxic agents

Radioactive

* Regulated radionuclides

Source: Adapted from Kelly MA, Marek R: Preventing exposure to hazardous materials. Plant,
Technology, and Safety Management Series 3:20, 1991.

Table 5.1 Potentially Hazardous Substances

(OSHA) to undergo exposure monitoring,

Regulated Medical Waste

There is no universal definition of medical waste. Various organizations and agencies use different
criteria to identify what substances fit into this category. However, regulated medical waste (as
defined by the federal government) originates from a patient’s care, treatment, or immunization. The
following list provides the Environmental Protection Agency’s classifications for regulated medical

waste:

* Cultures and stocks. Cultures and stocks of infectious agents and associated biologicals, including
cultures from medical and pathological laborarories; cultures and stocks of infectious agents from
research and industrial laboratories; waste from the production of biologicals; discarded live and

attenuated vaccines; and culture dishes and devices used to transfer, inoculate, and mix culrures.

Pathological waste. Human pathological waste, including tissues, organs, body parts, and fluids that
are removed during surgery, autopsy, or other medical procedures, and specimens of body fluids

and their containers.

Human blood and blood products. Liquid waste, human blood, blood products, items saturated
and/or dripping with human blood, and previously saturated items that are now caked with dried
human blood. These divisions include serum, plasma, and other blood components and their con-
tainers which were used or intended for use in either patient care, testing and laboratory analysis,

or the development of pharmaceuticals. Intravenous bags are also included.
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o Sharps. Sharps that have been used in animal or human patient care or treatment, or in medical,
research, or industrial laboratories, including hypodermic needles, syringes (with and without the
attached needle), Pasteur pipettes, scalpel blades, blood vials, needles with atrached tubing, and
culture dishes (regardless of the presence of infectious agents). Also included are other types of bro-
ken or unbroken glassware that were in contact with infectious agents, such as used slides and
cover slips.

« Animal waste. Contaminated animal carcasses, body parts, and bedding of animals that were

* known to have been exposed to infectious agents during research (including research in veterinary

hospitals), production of biologicals, or testing of pharmaceuticals.

e [solation waste. Biological waste and discarded materials contaminated with blood, excretion, exu-
dates, or secretions from humans who are isolated to protect others from certain highly communi-

cable diseases, or isolated animals known to be infected with highly communicable diseases.

e Unused sharps. Unused hypodermic needles, suture needles, syringes, and scalpel blades that have

been discarded.?

Although all of these types of infectious waste do not apply to all health care organizations, they
are the most directly involved with patient care.

It should be noted thar many forms of biomedical waste are noninfectious. Miscellaneous biomed-
ical waste, such as slightly soiled (not grossly bloody) dressings, sponges, disposable gloves, and so
forth, do not need to be classified as infectious unless generated in the care of an exposed patient.’

Waste generated by support functions-—paper, cardboard, nonmedical glass products, and so on—

do not fit into this category and do not require special handling or disposal methods.

Regulatory Issues

The hazardous materials and waste management program must conform to all relevant federal, state,
and local laws and regulations. All required permits, licenses, or manifests must be obtained and kept
current. Hazardous chemical materials have been defined by OSHA's Hazard Communication stan-
dard and by various state regulations. Biohazardous materials are regulated by both state laws and
OSHA’s Bloodborne Pathogens standard. Hazardous chemotherapeutic materials are defined in the
OSHA technical manual and also in professional guidelines (American Society of Healthcare
Pharmacists). Laser safety is also covered in the OSHA technical manual. Radioactive materials are
licensed by the Nuclear Regulatory Commission, OSHA, and state agencies. Asbestos is also haz-
ardous when disturbed or removed and prepared for disposal, and must be handled according to
OSHA guidelines (29 CFR 1910.1001).

Basic Program

A hazardous materials and waste management program needs to be designed to identify all types of

materials and waste that require special handling. The program should define how materials and



42  Environment of Care® Handbook

waste should be managed from the time they enter a facility until they are removed and legally dis-
posed. This is frequently referred to as “cradle to grave” responsibility. A written program for manag-
ing hazardous materials and waste should include the following points: identification, information,

labeling, handling, disposal, responsibility, training, emergency preparedness, and monitoring.

Identification

The first step in identifying materials and waste to be included in the program is establishing criteria
for inclusion. These criteria may be chemical hazard, biological hazard, radioactivity, or regulatory
classification. It should be noted that an organization’s definitions are regulated by a variety of gov-
ernmental agencies, as already mentioned, and there is therefore limited leeway or interpretation
within these regulations.

OSHA regulations state that “Chemical manufacturers and importers shall evaluate chemicals pro-
duced in their workplaces or imported by them to determine if they are hazardous. Employers are
not required to evaluate chemicals unless they choose not to rely on the evaluation performed by the
chemical manufacturer or importer for the chemical to satisfy this requirement” [29 CFR 1910.1200
(d)(1)]. The regulations also list specific references to consult if the organization chooses not to rely
on the manufacturer’s information, and there are some guidelines given for determining the hazards
of mixtures that have not been tested as a whole.

OSHA’s Bloodborne Pathogens standard defines contaminated as “the presence or the reasonably
anticipated presence of blood or other potentially infectious materials on an item or surface” (29
CFR 1910.1030). Other potentially infectious materials include a variety of body fluids, unfixed is-
sues or organs, and cultures. Regulated waste is defined as “liquid or semi-liquid blood or other
potentially infectious materials; contaminated items that would release blood or other potentially
infectious materials in a liquid or semi-liquid state if compressed; items that are caked with dried
blood or other potentially infectious materials and are capable of releasing these materials during
handling; contaminated sharps; and pathological and microbiological wastes containing blood or
other potentially infectious marerials.”

All radioactive materials and waste are strictly regulated by and used under license from cthe
Nuclear Regulatory Commission, as outlined in 10 CFR, 0-50. Employce exposure to radioactive
materials is regulated by OSHA’s lonizing Radiation standard (29 CFR 1910.96).

There is overlap in the regulations. For example, personal protective equipment (PPE) is discussed
in each of the OSHA regulations, but there is also a separate standard on PPE. The Hazard
Communication standard relates to all chemicals, but there are separate standards for formaldehyde,
glutaraldehyde, ethylene oxide, hazardous chemicals in laboratories, and asbestos. This is not an
exhaustive listing, and it is imperative that the person responsible for hazardous materials and waste
management be familiar with all of the pertinent regulations.

Once an organization’s criteria are developed, a thorough search for all applicable materials and

waste should be conducted. All those found should be inventoried and listed by area. Classification
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by type of hazard is also recommended. Storing such information in a computerized database can be
extremely helpful in locating information about a particular chemical with widespread use in the
organization or what chemicals are used in a particular area. The materials management or purchas-
ing department, through which most of the materials enter the facility must be included in the
process. Department staff can be of assistance in identifying new chemicals coming into the system
and in coordinating and controlling chemical purchases.

For each substance included in the inventory, the following questions should be asked:

* “How is the product used?”;

» “How much of it is used?”;

« “How much of the product is stored and where?”;

» “How is the product disposed of?”;

e “Who uses the product?”;

e “Is a Material Safety Data Sheet (MSDS) available?”; and
» “Is there a less roxic substitute?”.

Management may use the answers generated by these questions to develop criteria for further clas-
sification. Opportunities for reduction in use or storage, alternative products, and consolidation in
purchasing may also be identified in this process. Table 5.2 (below) lists five types of hazardous
materials and waste and identifies where they may commonly be found in health care organizations.

Hazardous materials must be tracked through the organization from their arrival to the point at
which they become waste. Each type of waste should then be tracked from its source to its final dis-

posal (this progression is called a waste stream). Tracking does not imply the need for measuring or

Chemo-
Chemical Infectious therapeutic Radioactive
Wastes Wastes Sharps Wastes Wastes

Patient care area Rare Yes Yes Yes Rare
Laboratory Yes Yes Yes Rare Yes
Physical plant services Yes Rare Yes Rare Rare
Laundry area Yes Yes Yes Yes Rare
Food services Yes Rare Yes Rare No
Occupational therapy/ Some Rare Yes Rare Rare

physical therapy areas
Sterile preparation services Some Some Yes Yes Rare
Operating room/ Yes Yes Yes Some Rare

intensive care units
Outpatient clinic Rare Yes Yes Yes Rare
Note: This is not an exhaustive list of all hazardous materials and wastes or of all areas where they
may be found.

lable 5.2 Areas of a Health Care Facility Where Hazardous Materials and Wastes May Be Found
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following the details of each discrete part of the waste; rather, it is the generic process from collec-

tion, separation, and segregation through transport, storage, processing, and final disposal. The vari-
ous waste streams need to be tracked to the extent necessary to ensure that hazardous waste is actual-
ly captured, handled, and stored appropriately, and processed safely for disposal. When initially eval-

uating a waste stream, it may be easier to trace it backwards through the organization.

Information

The tnformation used to support the hazardous materials and waste program comes from several
sources and must be gathered on an ongoing basis. This information is used to make changes in the
program, including training, protective equipment, and specialized work spaces. Primary data
sources are manufacturers, regulatory agencies, hazard surveillance tours, the materials management
department, and infection control findings. Manufacturers and vendors of hazardous chemicals are
required by law to provide MSDSs that give information about their products. In addition, many
suppliers provide information and training on the proper use of their products and pertinent safety
pracrices.

The organization is legally required to obtain an MSDS for each hazardous chemical used or
stored on the premises. All MSDSs must be available at any time to people who work with the
chemicals involved. Some organizations choose to maintain MSDS hard-copy files with 24-hour
access; others may store them electronically, either computerized on-site or quickly available from an
off-site service. Any of these methods are acceptable for meeting Joint Commission standards. Other
sources of information may include manufacturer training, appropriate safety references, or data per-
taining to biohazardous materials obtained from the Centers for Disease Control and Prevention
(CDC) or from the organization’s own infection control and safety programs. The constant changes
and muldtude of new products in this area make it imperative that organizations be aggressive in

obtaining and maintaining current information and in passing it along to employees.

Labeling

Various types of hazardous materials and waste need to be identified with adequate, legible labels.
The labels themselves are part of the information system. On a day-to-day basis, they make the haz-
ardous materials and waste management system visible and effective. The OSHA Hazard

Communication standard states that labeling should include the following informarion:

* The name of the material, which must be the same as the name appearing on the MSDS and the

chemical inventory;

* Appropriate hazard warnings, which provide at least general precautions, as well as other informa-

tion that employees may need to have immediately available; and
* The name and address of the manufacturer, the importer, or other responsible parry.

These items represent the minimum labeling requirements; many labels have additional informa-
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tion provided voluntarily.

Labeling of blood, body fluids, and other PIMW is regulated by OSHA’s Bloodborne Pathogens
scandard (29 CFR 1910.1030). The universal biohazard symbol is frequently required, but red bags
or red containers may be substituted for these labels to help identify materials and waste as haz-
ardous. Chemotherapeutic agents must be labeled in a manner that plainly warns handlers of the
hazards.

No matter what hazardous materials and waste may be present, there should be an organization-
wide labeling system that all employees understand. The effectiveness of such a system depends on

its visibility and recognizability by staff and others as appropnate.

Handling

An organization needs to provide adequate space and facilities for the handling and storage of flam-
mable, corrosive, teratogenic, and other materials, and for the handling and processing of biohazards
(for example, laboratory specimens). The space available must be appropriate to the type of hazard
and secure from unauthorized access. Handling and processing areas must be kept sanitary. In addi-
tion, biological and chemical hoods must be provided as appropriate to maintain separation between
humans and hazards. Appropriate administrative, engineering, and work practice controls should
always be employed, in addition to the use of personal protective equipment.

Waste processing areas should be separated from “clean” areas. Hazardous waste should be separar-
ed from ordinary trash and segregated by type of waste. Each type must be handled in 2 manner that
minimizes the hazard to the handler, staff, patients, and visitors. Consideration should be given to
the travel paths of waste and sterile or clean supplies within the building so that the two do not
come into regular contact. A key component of a successful waste handling system is a minimal trav-
el distance between the final use site and a protected disposal container. One example of this is the
installation of sharps containers at patient bedsides. Documentation of the collection and handling
of these materials needs to be maintained to allow continuous monitoring and evaluation of the pro-

gram and, in some cases, to meet legal requirements.

Disposal

Although regulation now restricts some methods of hazardous waste disposal, a variety of developing
processes and technology still provide several choices.

Most landfills will not accept chemical or biohazardous waste, being typically limited by regula-
tion or communiry choice to ordinary waste. Some processing methods for biohazardous waste,
which render it nonhazardous, may yield an end product acceptable to some landfill sites.

Sewage disposal is the method of choice for liquid bodily waste, such as urine and some blood
specimens. Disposal of chemicals in this manner is stricdy regulated by local authorities and depends

on the type and quantity of the chemical. The local sewage treatment authority’s policies must be
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consulted and followed to avoid fines and sancions. These agencies’ tolerance of health care-generat-
ed waste vaties widely.

Incineration has traditionally been a common method for disposing of many types of waste,
including chemotherapeutic and biohazardous. Advantages of incineration include the destruction of
the hazard and of the marerial’s identity, reduction of the volume of material to be ultimately dis-
carded, and potential recovery of heat and energy. Disadvantages include the cost of the incinerating
facility, the need for controls to prevent air pollution, and the related problems of obtaining permits
for building and using the incinerator. In addition, the Environmental Protection Agency has passed
additional regulation pertaining to incineration which tightens the limits on resulting pollutants and
may, in some cases, make this disposal method cost-prohibitive.

Autoclaving, or steam sterilization, is another common disposal method. The saturated, pressur-
ized steam used in the process gives off no chemical discharge, and the system is relatively inexpen-
sive to institute and use. It is also quite effective for disposable products, such as plastics, that are not
regulated wastes. Autoclaving is often used in combination with shredders and other destruction sys-
tems because autoclaving alone does not significantly reduce the volume of waste or render it unrec-
ognizable, which is a concern in disposal regulations, especially for anatomic and pathologic waste.
New approaches to steam sterilization are being developed, with advances toward greater volume
reduction, although recognizability is still a problem.

Mechanical/chemical treatment uses high-speed hammermill or shredder blades and exposes the
waste to a chlorine-based disinfectant. This system affords both volume reduction and unrecogniz-
ability, as well as lack of emissions. The chief concerns associated with it are the resulting chemical
discharge into the sewer system and disposal staft’s possible overexposure to chlorine.

Microwave technology for waste disposal was introduced in the United States in early 1990. Waste
is first shredded ro about 80 percent of its original volume and then exposed to a succession of
microwave ovens, which heat the waste from the inside out. This method allows for more thorough
sterilization than systems using external heating sources. Microwaving is also environmentally advan-
tageous because it produces no chemical discharge. Costs for microwaving waste range from $0.03 to
$0.16 per pound.’

Gamma irradiation was originally used in the 1980s in certain types of food applications. When it
was found that the dosage could be adjusted to the requirements of various waste materials, it
became a viable method of waste disposal, especially when a preheating process was added for greater
efficiency. This technology produces no chemical discharge, but there are perceived risks to users
from gamma radiation. These perceptions can make it difficult to obtain the permits needed to oper-
ate the system. There is also no destruction nor volume reduction of material.

Electro-Thermal-Deactivation™* (ETDT™) was originally the preheating process applied to waste

prior to gamma irradiation. It is now a stand-alone process in which waste, placed in a high-strength

*Electro-Thermal-Deactivation™ and ETD™ are registered trademarks of Stericycle, Inc

Rolling Meadows, Hlinois.
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oscillating electrical field, absorbs the energy and heats to a minimum temperature of 90°C. The
method is similar to microwaving in that the heat is produced simultaneously throughout che mate-
rial rather than on the surface, bur the ETDT™™ electrical waves are longer, making preshredding
unnecessary. The waste must be shredded after trearment to render it unrecognizable. No discharge
or chemical use is involved, and certain types of waste may be recycled after rreatment.™

Encapsulation was developed in response to the increasing concern about safe ways to dispose of
needles and sharps, the discharge of potentially hazardous substances into sewer systems, and the dis-
posal of contained liquids into other treatment systems. This method is particularly advantageous for
small facilities in rural areas where disposal options are limited. With this technique, small amounts
of disinfectant are added to standard-looking sharps containers, disinfecting the syringes on contact.
When enough sharps have been collected, the container is filled with water and an oxidizing agent
that acts as a catalyst to encase the items in a polymer matrix. This, in effect, “fixes” the material and
renders it noninfectious.” Although there is no chemical discharge or emission, there is also no vol-
ume reduction of the waste, and the process is limited to sharps and liquid waste.

Other technologies currently available or in development for use in waste disposal, include ther-
mal systems, pyrolysis, and biocycle systems.*”

Recycling programs are common in health care organizations. They are used for disposal of waste
paper, cardboard, glass, batteries, and other items. Recycling may also be appropriate for some types
of chemical waste. In some cases expired drugs can be “recycled” back to the manufacturer.”

Hazardous waste disposal contractors are the only choice for disposal of some waste, such as most
chemical waste, and, in some areas of the country, biohazardous, chemotherapeutic, radioactive, and
physical waste. The choice of contractor is critical because the organization cannot delegate the
responsibility (and the liability) for the waste. The contractor insures the organization, but the actual
liability still rests with the generator of the waste—the health care organization. The contractor cho-
sen must cherefore be reputable and experienced. A wide variety of services may be obrained from
the contractor. Depending on the location of the facility and the contracror’s service fees, an organi-
zation may be able to hire one contractor to operate its entire hazardous waste disposal program, or
it may engage several specialized contractors to handle each type of waste. Organizations need an
ongoing process to evaluate a contractor’s effectiveness to be sure the ¢ontracted services are being
delivered in an appropriate manner.

When choosing disposal methods, organizations must address a variety of factors, including

. environmcntal CONCerns;

cost-effictency;

reliability;

scope of the method (amount and types of waste to which it can be applied); and

» volume of waste generated.
24



