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2DCUTIVE SUMMARY 

ender Subtitle J of the Resource Conservation and Recovery 

Act (RCRA) , EPA is to report to Congress on several aspects of 

medical waste management and the demonstration program for 

tracking medical wastes. This report is the first in a series of 

three reports which are required by, and address the topics 

specified in, RCRA Section llOOS(a). 

Medical wastes that are subject to the demonstration program 

regulations are generated primarily by hospitals, and comprise 

approximately 0.3 percent (by weight) of the municipal solid 

waste stream. Wastes from home health care, which are not 

"medical wastes" under the definition in RCRA 1004(40), are 

likely to contain a significant number of syrinqes--one of the 

medical items of concern to Congress when it enacted the Medical 

Waste Tracking Act of 1988 (MWTA). 

The health and environmental threat posed by medical waste 

or its incineration is a complex question. Chapter 2 outlines 

EPA's planned approach to conductinq this assessment, by 

responding to the Congressional mandate to evaluate health 

hazards posed by routine manaqement ot medical waste. The 

following topics are addressed in Chapter 2: 

coordination with the Agency for Toxic Substances and 
Disease Registry (ATSDR) 

definitions and terms 

scope of the health hazard assessment 

general approach to evaluating present and potential 
health hazards from exposure to medical waste 
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evaluation of health hazards posed by incineration of 
medical waste 

evaluation of health hazards posed by the landfilling 
of medical waste 

evaluation of the health hazards posed by the disposal 
of medical waste in sewage systems 

• data gaps and research needs 

The regulations which implement the two-year demonstration 

program are estimated to have a cost of $24 million 

(undiscounted); a·very preliminary estimate of loss of value in 

three states (Connecticut, New York, and New Jersey) due to 

mismanaged medical wastes is in the range of $30 million. This 

does not mean, however, that the regulations will result in $30 

million in savings. These num.bers are EPA's best estimates, but 

they are based on a number of assumptions which are explained in 

more detail in Chapter 3. 

In assessinq the "success" of the demonstration program, EPA 

has defined the program's objective as ensuring that the wastes 

subject to the regulations are delivered to treatment or disposal 

facilities with a minimum of exposure to waste management workers 

and the public. EPA intends to evaluate the program using the 

criteria of state participation, compliance with the requlations, 

technical adequacy of the requlations, and the regulations' 

potential effects on recreational/occupational injuries and 

disease. In addition, EPA intends to evaluate the regulations' 

effects on beach washups and beach closings (although some washup 

items may be outside the scope of the MWTA), and on treatment and 

disposal practices. EPA is also preparing to collect information 
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to determine the appropriateness of penal ties 'imposed in Subtitle 

J enforcement actions. 

Several states have enacted laws and regulatory programs, in 

response to the public's concerns over the AIDS epidemic, to 

address medical waste management~ although not all of the state 

programs EPA is aware of require tracking, they typically require 

certain packaging and labeling techniques and treatment before 

land disposal. As part of an evaluation of existing state and 

local requirements, EPA plans to assess the appropriateness of 

these state requirements and the s'ubtitle c requirements to 

monitor and control medical waste. 

Current medical waste management practices range from 

handling the waste as nonhazardous municipal solid waste, to 

strict segregation, packaging, labeling, and tracking (using 

paper manifests) imposed either by state requirements or through 

private agreement by transporters or disposal facilities. Common 

treatment techniques include steam sterilization and 

incineration. certain medical wastes are commonly stored in 

refriqerators, while others are typically stored indoors or 

outdoors in various receptacles or containers. A nwnber of 

recyclinq and reuse techniques are also used. 

This report outlines in more detail the topics mentioned 

above, and explains EPA's planned activities to address these 

topics. 
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INTRODUCTION 

In response to increased public concern about improperly 

managed medical wastes, the Medical Waste Tracking Act of 1988 

(MWTA) was ena~ted. Through the MWTA, Congress amended the 

Resource conservation and Recovery Act (RCRA) to add a new 

Subtitle J, which establishes a two-year demonstration program 

for tracking medical waste. Under Su.btitle J, EPA must estac.ish 

tracking and management standards for certain medical wastes. 

These standards apply to medical wastes generated in certain 

states. The MWTA also requires EPA to submit a series of reports 

to Congress on a number of topics related to medical waste. 

Section 11002 of RCRA required EPA to promulgate regulations 

by May 1, 1989, listinq the types ct medical wastes required to 

be tracked in the demonstration proqram. Section 11003 required 

EPA to promulgate requlations by May l, 1989, for segregation, 

packaging, labeling, and tracking those designated medical 

wastes. EPA met these statutory requirements by issuinq 

regulations on March 24, 1989 (54 FR 12326). The requlations, 

found at 40 CFR Part 259, list the medical wastes required to be 

tracked. These wastes are a subset of all medical waste, and are 

defined as "requlatad medical waste" at 40 CFR 259.30. In 

addition, the requlations set up the seqregation, packaqinq, 

labeling, and tracking requirements authorized by RCRA Section 

11003, and a requirement for generators who incinerate medical 

waste on-site to report to EPA. 
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Following publication of the regulations, several states 

that were designated to participate in the program elected to 

"opt out," while others petitioned EPA to be included in the 

program. RCRA Section 11001 set up this "opt out" and "petition 

in" procedure to allow the states' qovernors to detennine whether 

they wanted to participate in a program that is not nationwide in 

scope. As a result of the states' actions, five states 

(Connecticut, New Jersey, New York, Puerto Rico, and Rhode 

Island) are participants in the demonstration program. 

The demonstration program is of limited duration: for 

Connecticut, New Jersey, and New York, the program went into 

effect June 22, 1989. The other states were given 30 days longer 

to prepare their respective regulated communities for compliance, 

and to enable the states to coordinate their implementation 

activities. The proqram will expire· in· all States on June 22, 

1991. 

This report fulfills part of the requirement of RCRA Section 

ll008(b), which requires EPA to prepare interim reports 

containing the information on several medical waste topics 

available at the time of submission. This report is structured 

accordinq to the topics outlined in Section ll008(a) (l) through 

(12). Chapter l addresses the information required by Section 

llOOS(a) (l); Chapter 2 addresses Section llOOS(a) (2), etc. To 

the extent that information items overlap, the chapters explain 

where the required information is found. Generally, the 

information presented in this first interim report reflects EPA's 

planned information-9atherin9 activities; to the extent that data 
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~re available, they are included here. Chapters 4 and 9 are 

noteworthy in that they present EPA's criteria for determining 

the success of the demonstration proqram, outline available 

tracking methods, and assess the appropriateness of federal 

hazardous waste requirements and state/local requirements as 

nationwide medical waste controls. 

Certain terms are used in a different manner in the statute 

than they are used in the regulations or in this report: where 

needed, these terms have been defined specifically for each 

chapter. For instance, the term "medical waste" in RCRA Section 

1004(40) is more inclusive than the medical waste types listed in 

Section 11002(a). In some chapters, the broadly defined term of 

section 1004(40) is used. In others, the medical waste types in 

Section 11002 or in 40 CFR 259.30 are the wastes that are 

discussed. Where possible, the term "regulated medical waste" is 

used to refer to the medical waste items listed in 40 CFR 259.30. 
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CRAPTER 1 

CB'.AJU.CTERIZATION OF MEDICAL WASTE 

1.1 Introduction and overview 

Section llOOS(a) (1) of RCRA requires information on "the 

types, number, and size of generators of medical waste (including 

small quantity generators) in the United States, the types and 

amounts of medical waste generated, and the on-site and off-site 

methods currently used to handle, store, transport, treat, and 

dispose of the medical waste, including the extent to which such 

waste is disposed of in sewer systems." The on-site and off-site 

methods currently used to manage medical waste are addressed in 

Chapters 5 through 7. This chapter presents results of EPA 1 s 

efforts to date in characterizinq the types, numbers, and size of 

generators, and types and amounts of· regulated medical waste 

generated in the United States based on currently available 

information. It also explains the Agency's lonq-term program to 

more fully characterize the generation and manaqement of 

regulated medical waste through reportinq requirements in the 

medical waste trackinq rule. 

The waste characterization presented in this report is based 

on currently available information and, when such information is 

not available, on EPA's best estimates. Therefore, estimates 

presented in subsequent sections should be considered preliminary 

in nature. Subsequent reports will discuss the results of EPA's 

longer-term efforts, which will be based on data submitted 

directly by transporters and certain generators. once submitted, 

these data will allow EPA to characterize with greater certainty 
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the sources, amounts, and types of requlated medical waste 

generated, and the transport and management of regulated medical 

waste. In future reports to conqress, the Agency will also 

attempt to further characterize the generation and management of 

medical waste. 
-

Section 1.2 presents a sW11Jnary of estimates of the types and 

numbers of medical waste generators, and amounts of medical waste 

generated by generator type, as well as a brief description of 

the methodology used to develop the waste quantity estimates. 

Section 1.3 describes how the information reporting requirements 

in 40 CFR Part 259 will be used to characterize the generation 

and management of requlated medical waste. 

1.2 Medical waste Generation 

Methodology 

Briefly described, the approach used to characterize the 

generation of medical waste involved first categorizing the 

universe of generators by industry or field of practice, and by 

consulting trade associations, the U.S. Department of Health and 

Human Services (HHS), and the U.S. Department of Commerce for 

data on the population of each qenerator type. The quantities 

and types of regulated medical waste qenerated were then 

estimated for each qenerator type. 

The estimates of waste types and quantities rely on data 

from a number of sources, includinq published literature, 

preliminary results of a survey of qenerators in New York and New 

Jersey, approximately 50 site visits to facilities qeneratinq or 
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handling medical waste, and telephone interviews with industry. 

Because generators in the past have generally not maintained 

records of the amounts or types of medical waste they produce, 

relatively little quantitative information is currently available 

regarding waste generation for many generator types. This is 

especially so with smaller generators such as physicians, 

dentists, veterinarians, and others. For these reasons, it was 

often necessary to make reasonable "best estimates" of waste 

generation rates, based on knowledge of the generator types and 

their respective waste streams. For similar reasons, determining 

the types (and respective amounts) of medical waste generated has 

to date proved to be problematic. 

Summary of Preliminary Results 

Each year approximately 500,000 tons of regulated medical 

waste are produced in the United States by about 375,000 

generators. As a point of reference, about 158 million tons of 

municipal solid waste are qenerated annually.' The vast majority 

of the regulated medical waste (about 77 percent) is generated by 

hospitals, which comprise less than 2 percent of the total number 

of generators. The remainder is produced by a large, diverse 

group of generators from several generator types, including 

laboratories, physicians' offices, veterinarians, etc. The 

majority of these generators produce relatively small quantities 

(less than 50 pounds per month) of regulated medical waste. 

A summary ot the types and numbers of medical waste 

generators and the approximate quantity ot regulated medical 
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waste generated by each type in the United States is presented in 

':'able 1-1. 

As can be seen in Table 1-1, there are large variations in 

the quantities of regulated medical waste generated by facilities 

of different types. Not apparent from Table l-l, however, are 

results that indicate that there is a tremendous ranqe in the 

quantity ot medical waste produced by facilities within each 

generator type. While much of this variability can be attributed 

to differences in facility size, specialty, or types of services 

offered (e.g., number of beds in a hospital; number or types of 

doctors sharing an office), part of the variability is due to 

differences in waste manaqement practices at individual 

facilities.>'' Thus, estimates of quantities of regulated 

medical waste generated per month per facility fer each generator 

type, from Table l-1, should be interpreted carefully, 

considering all the variables involved. 

The differences in waste management practices between 

facilities of the same "type• arise for several reasons. First, 

facilities have differing opinions on which wastes should be 

considered "infectious," and therefore managed more carefully 

than ordinary tra.sh. Medical waste may or may not be infectious 

in nature. To evaluate and define the infectiousness of medical 

waste requires knowledqe of the type of pathoqens present, the 

quantities of those pathoqens, potential modes of disease 

transmission and information on the susceptible host populations. 

All of these factors can affect the facility's decision reqardin9 
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TABLE 1-1 

sources and Quantitiea of Regulated Medical waste Generated 

RMW R"IW 
Generated Generated 

All Per 
Generator Number of Facilities Facility Reference• 

Type Generators (Tons/Year) (lbs/month) Number 

1. Hospitals 7,100 359,000 8,400 2 1 J 

2. Laboratories 4,300 15,400 600 4,5 

3. Clinics 15,500 16,700 180 6,5,7 

4. Physicians' 
Off ices 180,000 26,400 24 8,9,5,7 

5. Dentists' 
Of!ices 98,400 7,600 13 8,10,5 

6. Veterinarians 38,000 4,600 20 11, 5, 12 

7. Long-Term 
Health care 
Facilities 12,700 29,600 390 4,5 

8. Free-Standing 
Blood Banks 900 2,400 440 13,14,7 

9. Funeral Homes 20,400 3,900 32 15,5 

10. Others ** 

Total 377,300 465,600 

• An explanation of how the quantity estimates were derived, and a 
description of assumptions made, are included in a memo to the docket 
for the EPA interim final rules published March 24, 1989." 

•• This generator type includes health units in industry, schools, 
correctional facilities, fire and rescue services, and others. EPA is 
currently investigating the number of generators in this category (see 
text for further discussion). 
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the wastestreams it handles as "infectious. 11 (See Chapter 2 !or 

additional discussion of the factors necessary for disease 

transmission.] Second, facilities have differing incremental 

costs fer disposal of "potentially infectious" waste, leading to 

differences in the effort taken to seqreqate wastes. For 

example, at facilities with low incremental waste disposal costs 

(e.q., those with on-site incinerators), there is little 

incentive to minimize the amount of "infectious" waste generated 

through careful segregation. 

It has also been observed that the types of waste considered 

potentially infectious for purposes of waste management at 

hospitals and other health care facilities are generally fairly 

conservative when compared to the minimum requirements (i.e., 

waste classes 1-7) of the demonstration program.''' In fact, the 

results of a recent nationwide survey of waste management 

practices at hospitals' found that most of the hospitals surveyed 

consider the following wastestreams infectious: microbiological 

wastes (92' of responding hospitals), pathological wastes (94\), 

human blood and blood products (91,), sharps (98%), contaminated 

animal carcasses, body parts, and beddin9 (84,), and communicable 

disease isolation wastes (98t), surgical wastes (84,), dialysis 

unit wastes (81%), contaminated equipment (68,), and 

miscellaneous laboratory wastes (85t). The latter four, waste 

types, are not requlatad as a class under the EPA regulations 

(althouqh some of these wastes may be requlated under one or more 

of the other classes). 

Thus, the total amount ot waste estimated in Tabla 1-1 (most 

of which is accounted for by hospitals) reflects these 
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conservative waste management practices, and is likely greater 

than an amount that would correspond to a strict reading of the 

definition of regulated waste in the Part 259 regulations. Not 

included in the quantity estimates are ordinary garbage generated 

in health care settings, or home health care wastes (e.g., 

syringes used in the home). Available information on home health 

care wastes is presented in Chapter 11. 

Determining the number of generators for certain generator 

types (e.g., physician's, dentist's, and veterinarian's offices, 

blood banks) has proved to be problematic for several reasons. 

First, the extent to which certain generators are actually 

producing medical waste is not well known. A certain fraction ·of 

doctors, for instance, may be retired, or may be teaching, or may 

be in a specialty that does not generate regulated medical waste. 

Second, the extent to which doctors or other health care 

providers practice in groups is not well documented. Therefore, 

the estimates of numbers of generators probably carry a large 

degree of uncertainty and most accurately reflect the potential, 

rather than actual, numbers of qenerators. 

There are also many other types ot facilities that may 

generate requlated medical waste that are not included in 

generator types listed in Table l-1. These include health care 

units at schools, universities, office buildinqs, factories, and 

prisons, zoos, emergency service providers (e.q., fire, police,. 

rescue), and others. Many of these facilities have traditionally 

not been thouqht of as medical waste qenerators, and in fact, EPA 

has no information on the number actually 9eneratin9 requlated 

medical waste. It is clear, however, that the potential number 
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of generators in this category is very large--by some accounts, 

as many as 200,000.'' EPA intends to evaluate the size of this 

category using information submitted in the transporter semi­

annual reports (see Section 1.3 below), and will report its 

findings in subsequent reports to Congress. 

1.3 Medical waste Data Collection Activities 

As previously discussed, EPA is not confident that existing 

estimates of the sources or amounts of medical waste generated 

are accurate. The Agency has taken steps to address this problem 

by incorporating three information reporting requirements into 40 

CFR Part 259. The first requires transporters to notify EPA of 

their intent to transport requlated medical waste. The second 

requires these transporters to submit reports semi-annually 

during the demonstration program, summarizing the source and 

disposition of the requlated medical waste they transported. The 

last requires generators who incinerate medical waste on-site to 

report to EPA on the amounts of waste incinerated, the type of 

incinerator used, and its operation. The information provided in 

these reports will help the Aqency characterize the generation, 

transportation, and disposal ot medical waste quantitatively. 

Each of these requirements is discussed further below. 

Transporter Notification 

The medical waste trackinq rule [see 40 CFR 259.72] 

specifies that each transporter who handles requlated medical 

waste that is generated in a Covered State must notify EPA for 

each Covered State in which the waste was qenerated. EPA then 
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issues one identification number to each transporter for that 

transporter's operations in all covered States. 

There are several important benefits of this notification 

with respect to information collection. At the beginning of the 

demonstration program, EPA established a list of all transporters 

who have notified EPA of their operations for each covered state. 

This inf or.nation will form a valuable baseline from which changes 

in the universe of haulers can be measured. EPA and the States 

can also use this information in monitoring the program's 

implementation and can ensure that generators utilize 

transporters who are aware of and understand the regulations. 

Results 

By the effective date ot the demonstration program, 161 

transporters had notified EPA of their intention to haul 

regulated medical wastes originating in Covered States.'1 The 

number of companies notifying and the number of facilities, or 

terminals, for each Covered State are summarized in Table 1-2. 

For each Covered State, the number of notifications, the num}:)er 

of companies transporting medical waste that are located in the 

State, and the number of facilities or terminals located in the 

State rnay differ because some companies may operate several 

terminals in a single State, and other companies may service 

several Covered States trom a single facility. Furthermore, 

because the program is new, some transporters may be late in 

notifying, and others may notify but not actually haul medical 

waste. Thus, these results should also be considered 

preliminary. 
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Covered State 

Connecticut 
New Jersey 
New York 
Puerto Rico 
Rhode Island 

Total 

TABLB 1-2 
Transporter Not~tication Information 

(as of Auqust 30, 1989) 

Number of 
Transporters 
Notifying for 
Covered State' 

42 
54 

118 
3 

29 

246 

Number of 
Facilities 
Located in 
Covered State2 

8 
25 
84 

:3 
:3 

123 

Total number of companies transporting Requlated Medical waste 
that is generated in covered States: 161 

SOVRCE: Reference 17 

Nu~ber of transporters that have notified of their intent to 
transport regulated medical waste generated in the covered State. 

Number of facilities or terminals operated by transporters 
that are located in the Covered State. 
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;rapsporter Periodic Report~ 

Under 40 CFR 259.78, transporters who haul regulated medical 

waste that was generated in a Covered State must report to EPA 

every 6 months. The reports must summarize the quantities of 

"t.reated" and "untreated" requlatad medical waste accepted, and 

the generator type (e.g., hospital, laboratory, clinic). Methods 

of medical waste treatment are discussed in Chapter 6. 

Transporters also must report on the amounts of regulated 

medical waste delivered to a treatment or disposal facility, or 

to another transporter. This information is also ~roken down 

into the "treated" or "untreated" categories specified in the 

regulations. In addition to being useful in outreach and 

enforcement activities, the information contained in these 

reports will allow EPA to characterize quantitatively the waste's 

generation, off-site transportation, and disposal patterns. 

Data collected from the demonstration states may not be 

representative of the entire United States, but should provide 

valuable infortnation. The information will enable EPA to report 

on the following: 

The numbers and types of qenerators enterinq requlated 
medical waste into the tracking system, by State, and 
for all Covered States. 

The quantity of regulated medical waste enterinq the 
tracking system, broken down by "treated" or 
"untreated" cateqories, for each qenerator type. 

The numbers and types (e.q., landfill, incinerator, 
etc.) of facilities that dispose of or treat requlated 
medical waste by State, and for all Covered States. 

• The quantity of "treated" and "untreated" reCJUlated 
medical waste manaqed at each facility type. 
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The names and numbers of transporters handlinq 
regulated medical waste, by State, and for all Covered 
States. 

The quantity of "treated" and "untreated" regulated 
medical waste handled by each transporter. 

Changes in the numbers and types of handlers (e.g., 
generators, transporters, disposers) in the tracking 
system, and changes in amounts of regulated medical 
waste entering the tracking system during the 
demonstration program. 

Changes in off-site treatment practices during the 
demonstration program. 

The extent to which generators import or export 
Regulated Medical Waste, outside of the Covered States 
that is generated in Covered States. 

on-Site Incinerators 

Finally, 40 CFR 259.62 requires generators who incinerate 

regulated medical waste on-site to prepare and submit two 

reports; the first report covers the first six months of the 

demonstration program, while the second covers the thirteenth 

through the eighteenth months. These reports summarize 

information about the type of incinerator used, its operation, 

and the amount of waste incinerated. The report also must 

contain information on amounts of waste received from sources 

outside the facility, such as private physicians or small group 

practices. This information will be used to determine the amount 

of waste that is incinerated on-site, and hence not summarized by 

transporters in periodic reports. 

Because on-site incinerator operators are required to submit 

two reports, EPA will assess chanqes in incineration practices 

attributable to the demonstration proqram. 
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In surr..:nary, the various information collection requirements 

of the demonstration program--the transporter notification, the 

transporter periodic reports, and the on-site incinerator 

reports--will enable EPA to develop a more complete picture of 

the medical waste manaqement system. Future MWTA reports will 

contain summaries of regulated medical waste sources and amounts, 

on-site incineration practices, treatment practices, and 

transportation and disposal patterns. More detailed information 

concerning the Agency's plans to test incinerators is provided in 

Chapter 2. 
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CRAPTER 2 

BEALTB HAZAJU) ASSESSMJ!:NT 

2.1 Backqround 

Within the past few years, Congress and the general public 

have expressed increased concerns about possible disease 

transmission from exposure to medical waste. This heightened 

public awareness may be principally attributable to the growing 

concern with possible transmission of the Human Immunodeficiency 

Virus that is associated with the development of the Acquired 

Inrnunodeficiency Syndrome (AIDS), and perhaps to a lesser extent 

to the increased use of disposable material and equipment. 

Recent media reports of medical waste washups on our nation's 

beaches coupled with incidents of children playing in dumpsters 

containing needles and blood vials served as a catalyst for 

public demands and Congressional mandates for regulations to 

prevent the recurrence of such incidents. 

Many experts and health care professionals have expressed 

opinions that any health hazards posed by medical waste are 

occupational and that actual threats to the general public are 

unlikely, even when such wastes are mismanaged or improperly 

disposed. They consider the issue to be a perceived threat of 

disease from exposure to medical waste, particularly that which 

~ay have been in contact with blood contaminated with the AIDS 

virus or other blood borne pathogens, as well as the unappealing 

aesthetics of identifiable medical waste. This position was 

stated by a significant number or persons who commented on the 
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June 2, 1988, Notice of Data Availability on issues per~aining to 

infectious waste (see 53 FR 20140), and was reiterated by 

par~icipants at the EPA Medical Waste Meeting in Annapolis, MD 

(November 1988). Comments on the EPA "Draft Manual for 

Infectious Waste Management," (September, 1982) and the EPA Guide 

for Infectious waste Management also reflect this position. 

(These co~~ents are available in the RCRA docket.] Some cembers 

of Congress expressed a similar opinion in the legislative 

history to the Medical Waste Tracking Act of 1988 by stating that 

"hazards presented may be occupaticnal rather than environmental . 

. . . ": but were also concerned that mishandled infectious waste 

could pose a threat in the community" (134 Cong. Rec. H9537). 

While EPA believes that some medical waste, such as 

intravenous bags, poses only aesthetic concerns, the Agency also 

believes that other medical waste, such as cultures and stocks of 

infectious agents and associated biologicals, may contain 

pathogens in concentrations sutticient to cause disease in 

susceptible individuals. For those wastes containing pathogens, 

however, infection potential and disease transmission (discussed 

later in this chapter) are complex mechanisms which involve the 

interaction ot multiple factors. The mere presence of pathogens 

in sufficient quantities to cause disease does not necessarily 
.. 

pose a hazard; a mechanism tor transmission of these organisms to 

a susceptible host must also exist. 

Determining the potential health hazard: of improper 

~anagement of medical waste remains one of the most complex and 

critical issues requirinq resolution. The key question is which 
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components of the medical waste stream pose true health hazards 

ar.d, therefore, require some type of regulatory control. 

Congress recognized the importance of answering this question to 

ensure that such wastes are regulated or tracked under Subtitle J 

of RCRA and to provide information needed to determine if 

national regulations might prove useful in controlling these 

wastes. Thus, section 11008(a) (2) of the Medical Waste Tracking 

Act of 1988 requires EPA, among other things, to assess "the 

present and potential threat to human health or the environment 

from medical waste or the incineration thereof • 11 The 

legislative history provides some insight into the intended 

purpose of this assessment; suggesting that EPA should provide 

infonr.ation on 

" ... The type or category of medical waste .that needs to be 
tracked, or whether we should just require the tracking of 
infectious wastes" (134 Cong. Rec. H9537). 

In responding to the Congressional mandate to evaluate 

health hazards posed by routine management and mismanagement of 

medical waste, this chapter outlines EPA's proposed approach to 

performing this task. The following topics are addressed: 

coordination with the Agency for Toxic Substances and 
Disease Registry (ATSOR) 

definitions and terms 

scope of the health hazard assessment 

general approach to evaluating present and potential 
health hazards from exposure to medical waste 
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evaluation of health hazards posed by incineration of 
medical waste 

evaluation of health hazards posed by the landfilling 
of medical waste 

evaluation of the health hazards posed by the disposal 
of medical waste in sewage systems 

data gaps and research needs 

A subsequent interim report (due June 22, 1990) will address 

data gathered and· analyzed by the time of submission. The final 

report to Congress will present findings, options, and 

recommendations for future research needs. EPA expects that data 

from the health hazard assessment, when coupled with data on 

current medical waste management practices, will provide a basis 

for determining whether any types ot medical waste require 

controls and whether controls over certain types or categories of 

medical waste which may pose a hazard to the general public can 

reduce or eliminate that hazard. 

2.2 Coordination with th• Aqency for Tozia Sul:>stances an4 
Disease Reqistry (ATSDR) 

Pursuant to §11009 of Subtitle J, ATSDR is required to 

report to Congress on the health effects of medical waste. 

ATSDR's report will include the followinq: 

"l) A description of the potential for infection or injury 
from the segregation, handling, storage, treatment, or 
disposal of medical waste. 

2) An estimate ot the number of people injured or infected 
annually by sharps, and the nature and seriousness of those 
injuries or infections. 
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3) An estimate of the number of people infected annually by 
other means related to waste segregation, handling, storage, 
~reatmer.t, or disposal, and the nature and seriousness of 
those infections. 

4) For diseases possibly spread by medical waste, including 
AIDS and hepatitis B, an estimate of what percentage of the 
total nu~~er of cases nationally may be traceable to medical 
waste." 

The ATSDR report will focus on existing epidemiological data 

related to the transmission of disease or injury from medical 

waste handling, storage, treatment, or disposal of medical waste. 

The targeted universe of generators includes hospitals, clinics, 

doctors (e.g., health maintenance organizations) and dentist 

offices, medical laboratories, veterinary offices and clinics, 

biomedical research and manufacturing facilities, funeral homes, 

other facilities covered under the medical waste definition, and 

in-home health care. Injury rates ware derived from scientific 

literature and surveys conducted by State Health Departments and 

the waste hauling industry. The information will include total 

study population, rate of injury or infection, and methodology 

for collecting data and determining injury or infection rate. 

EPA will coordinate with ATSOR to avoid duplication of 

effort. As described earlier, the EPA study will focus on 

identifying and quantitating classes of infectious agents 

expected to be present in medical waste, possible routes of 

transmission and associated morbidity rates from exposure to 

these pathogens. The Aqency will attempt to incorporate ATSDR 

epidemiological data as it becomes available into its health 
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hazard assessment to assist in evaluating the likelihood of 

disease trans~ission. 

2.3 Definitions 

In any discussion of medical waste issues, includinq health 

hazards posed by these wastes, it is imperative there be an 

understanding of technical terms not commonly used or understood 

by the general public. For example, in describinq the ability of 

a microorganism to cause disease, one must understand terms such 

as virulence, invasiveness, pathogen(ic), infective dose, etc. 

Therefore, to mitigate confusion and facilitate understandinq of 

complex technical terms, each interim report to congress will 

include definitions of terms used in the respective report. The 

final report will include a comprehensive glossary of terms. The 

Agency will consult with experts from professional trade 

associations and academia to ensure that the definitions are as 

accurate as possible. 

The following terms are used in this report: 

Biologicals - preparations made from organisms or from 

products of their metabolism, intended for use in diagnosing 

immunizing or treating humans or animals, or in research 

pertaining thereto. 

Disease - (in the true sense ot the term) an interruption, 

cessation, or disorder of body functions, systems, or organs. (A 

disease, e.g., a qenetic disorder may manifest itself without the 

involvement of a microorganism. 
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Ir.fection - the entry and development or multiplication of 

an infectious agent in the body of man or animals. Infection is 

r.ot synon:ymous with infectious disease: the result may be 

inapparent. The presence of living infectious agents on exterior 

surfaces of the body, or upon articles of apparel or soiled 

articles, is not infection, but contamination of such surfaces 

a~~ articles. In addition, it should be pointed out that 

antibody production, i.e. seroconversion, does not necessarily 

mean that "infection" has occurred. 

Infectious agent - any microorqanism that is capable of 

producing infection or disease and may adversely impact human 

health. 

Medical waste - any solid waste which is generated in the 

diagnosis, treatmen·t (e.g., provision of medical services), or 

im~unization of human beings or animals, in research pertaining, 

thereto, or in the production or testing of biologicals. The 

term does not include any hazardous waste identified or listed 

under Part 261 or any household waste as defined in Section 

261. 4 (b) (l). 

Morbidity - disease state. 

Mortality - death state. 

Pathogen - any microorqanism capable of causinq disease. 

Pathogenicity - the capability of an infectious aqent to 

cause disease in a susceptible host. 

Virulence - the disease-evokinq power of a microorganism in 

a given host. 
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2.4 scope of Health Hazard Ass•••ment 

EPA (Office of Solid Waste) has begun a search of medical 

and scientific journals, Agency files, and other information 

sources to gather data in support of the medical waste health 

hazard assessment. The primary focus of the health hazard 

assessment will be on the disease-causing potential of medical 

wastes through qualitative evaluations of pathogenicity and 

exposure potential. While the Aqency will address the 

feasibility of performing a quantitative risk assessment for 

disease potential, a preliminary review of the literature 

indicates that a meaningful quantitative risk assessment may not 

be feasible due to observed gaps in areas imperative to the 

performance of a quantitative risk assessment, specifically dose­

response and exposure data. Therefore, the Agency will explore an 

alternative means for expressing potential disease-causing 

hazards to human health (possibly through a comparative health 

hazard assessment). The health hazard assessment will address 

categories of medical waste as defined in the statute which are 

as follows: 

"(1) cultures and stocks of infectious agents and associated 

bioloqicals, including cultures from medical and pathological 

laboratories, cultures and stocks of infectious agents from 

research and industrial laboratories, wastes from the production 

of biologicals, discarded live and attenuated vaccines, and 

culture dishes and devices used to transfer, inoculate, and mix 

cultures. 
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2) Pathological wastes, includinq tissues, organs, and body 

parts that are re~oved durin9 surgery or autopsy. 

3) Waste human blood and products of blood, including 

serun, plasma, and other blood components. 

4) Sharps that have been used in patient care or in 

nedical, research, or industrial laboratories, includinq 

hypodermic needles, syringes, pasteur pipettes, broken glass, and 

scalpel blades. 

5) Conta~inated animal carcasses, body parts, and bedding 

of animals that were exposed to infectious agents during 

research, production of biologicals, or testing of 

pharmaceuticals. 

6) Wastes from surgery or autopsy that were in contact with 

infectious agents, including soiled dressings, sponges, drapes, 

lavage tubes, drainage sets, underpads, and surgical gloves. 

7) Laboratory wastes from medical, pathological, 

pharmaceutical, or other research, commercial, or industrial 

laboratories that were in contact with infectious aqents, 

including slides and cover slips, disposable gloves, laboratory 

coats, and aprons. 

8) Dialysis wastes that were in contact with the blood of 

patients undergoing hemodialysis, including contaminated 

disposable equipment and supplies such as tubing, filters, 

disposable sheets, towels, gloves, aprons, and laboratory coats. 

9) Discarded medical equipment and parts that were in 

contact with infectious agents. 
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10) Biological waste and discarded materials contaminated 

with blood, excretion, exudates or secretion from human beings or 

animals who are isolated to protect others from col'!lll\unicable 

diseases." 

11) Other waste material that results from the 

administration of medical care to a patient by a health care 

provider and is found by tha Administrator to pose a threat to 

human health or the environment. 

EPA data collection efforts with respect to disease-causing 

and injury potential w111 not focus on epidemiological studies. 

The Agency will obtain these data from the Agency for Toxic 

Substances and Disease Registry (ATSOR) report on incidence of 

injuries and infection from occupational settings and public 

exposure to medical waste. However, the Agency recognizes the 

importance of epidemiology in assessing the risk of infection. 

As alluded to earlier, disease results from the interaction of 

several factors, not just the presence of pathogens. Therefore, 

epidemioloqical data are an important link in assessinq whether a 

mechanism exists for the transfer of pathoqens from objects or 

materials to a susceptible host. ATSDR data should provide the 

important epidemioloqical evidence needed to better assess the 

disease-causinq and injury health hazards posed by medical waste. 

The Agency will incorporate available ATSOR findinqs into its 

subsequent interim medical waste report and tinal report to 

Congress. 
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2.s General Approach to Evaluatinq Health Hazards Posed by 
Exposure to Medical Waste 

The following section describes EPA's approach to 

determining present and potential health hazards posed by medical 

waste. If all of the information needed below is available, then 

a quantitative risk assessment may be feasible. 

Infection Hazards 

To assess the infectious nature of medical waste, the Agency 

will evaluate its potential to cause disease in humans. This 

approach emphasizes the microbiological content of medical waste 

and possible exposure scenarios; it does not consider aesthetic 

concerns. Once the Agency has evaluated the disease-causing 

potential of medical waste, we will evaluate the relationship 

between microbial activity and disease transmis~ion. 

The section below describes the methodology for categorizing 

~edical waste according to its potential to contain 

microorganisms capable of causing disease (i.e., pathogens). The 

approach focuses on the categories of listed medical waste (as 

defined in the statute) and any other categories of medical waste 

identified by EPA. Sections 2, 3, and 4 address an approach to 

deter:nininq the disease-causing potential of each category (and 

subcategory) of medical waste that may contain pathogenic 

organisms. The methodology includes identifying pathogens 

present in medical waste and evaluating microbial activity and 

expected disease causation from exposure to the pathogens. In 

evaluating disease-causing potential, the Agency will investigate 
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possible hu~an exposures from a range of medical waste management 

and- mismanagement scenarios. -

Identity and Categorize Medical Waste 

The Agency will consult with hospitals and professional 

trade associations, and conduct a search of the available 

literature to establish a comprehensive list of wastes generated 

by medical, research, and industrial facilities from "the 

diagnosis, treatment, or immunization of human beings or animals, 

in research pertaining thereto, or in the production or testing 

of biologicals." Once the universe of medical waste is 

identified, the Agency will determine which wastes, if any, were 

not included in the categories listed in the statute. Additional 

categories will be established as appropriate for the health 

assessment. 

Each category will be evaluated for its potential to contain 

organisms capable of causing disease and will be designated as 

either infectious, potentially infectious or non-infectious. If 

a specific category cannot be so designated due to differing 

biological activity or physical characteristics of wastes within 

the category, the Aqency will divide the category into 

subcategories using these characteristics as the basis. For 

example, category l ("CUltures and stocks of infectious agents 

and associated biologicals ••• and devices used to transfer, 

inoculate, or mix cultures") includes wastes which meet both of 

these criteria. Cultures and stocks are concentrated solutions 

of organisms. Devices used to transfer these cultures may be 
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only rr.arginally contaminated with organisms. Thus, based on 

ct:ffering physical forms and microbial activity, the Agency may 

establish two subcategories. cultures ane stocks may be 

designated as infectious. Devices used to transfer cultures may 

be considered as potentially infectious. 

Identity Types of Pathogens Present in Medical Waste and 
Associated Disease-causing Potential 

The Agency will search available information sources to 

identify specific pathogens or classes of pathogens expected to 

be present in medical waste categories and subcategories 

designated as potentially infectious and infectious. For 

exanple, dialysis wastes may only be contaminated with blood 

borne pathogens, such as HIV and HBV. Once the spectrum of 

expected pathogens in each category and subcategory of medical 

waste has been determined, a profile of diseases, injuries or 

other factors in!luencinq health will be identified for each 

pathogen. The Agency will gather needed information from data~ 

bases and representatives of the following organizations and 

agencies to determine diseases associated with each type or class 

of pathogen: 

• Ainerican Medical Record Association 

Armed Forces Institute of Pathology (AFIPS) 

centers for Disease Control of the Public Health 
Service, COC,PHS 

• National Center tor Health Statistics (NCHS) 

• National Library of Medicine (NLM) 
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World Health Organization (WHO) 

Others as appropriate or identified 

Following identification of a disease, taking into 

consideration the potential concerns reqardinq the presence of 

certain organisms in medical waste, the Aqency will deterr.tine the 

risk of disease transmission associated with exposure to class 

pathogens by age and sex of the affected individual. Most 

diseases are characterized by unique frequency patterns of 

morbidity and mortality rates within the varying age groups and 

sexes. Whenever possible, the Agency will obtain these figures 

from the National Center for Health Statistics and coc. If 

numeric estimates are inadequate for use in the evaluation, the 

Agency will consult additional sources such as the American 

Association of Health Data Systems, the Association for Health 

Records, and the Commission on Professional and Hospital 

Activities. 

The overall approach to detarmininq the disease-causing 

potential of pathogenic orqanisms present in medical waste relies 

heavily on the availability of data. If data on microbial 

content are inadequate for making the determination, the Aqency 

will consider developinq a reasonable analytical strateqy to 

determine the potentiality of infectious medical waste that may 

contain one or more classes of pathogenic orqanisms typically 

associated with outbreaks of disease in the United States. 
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Estimate Concentration o~ Pathogens 

The Agency will use available information sources to 

estiDate quantities of pathogenic organisms present in each qroup 

of potentially infectious and infectious waste. These data will 

be used to determine whether pathogens are present in sufficient 

quanticies or doses to cause disease provided there is a 

susceptible host and a route of transmission. However, any 

discussion of pathoqen dose must include the interrelationship of 

factors such as temperature, pH, radiation (e.g., ultraviolet), 

and relative humidity, host susceptibility immune status, and 

route of exposure which directly affect pathogen growth and 

viability. 

Relationship Between Medical Waste Microbial Activity and Disease 
Transmission 

To determine the probability or likelihood that a person 

exposed to a pathogen in medical waste will develop a specific ~ 

disease as a result of that exposure, it will be necessary to .-

evaluate factors relating to the transmission of disease. The 

ATSDR effort will be used to provide these data wherever 

possible. Information on disease transmission may be available 

from EPA files, OSHA, CDC, and other qovernment aqencies. The 

minimum information needed will include but will not be limited. 

to: 

identification of possible modes of transmission (e.g., 
direct contact such aa a needle stick, indirect contact 
such as airborne transmission, or vector borne 
transmission such as insect bites), 
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concentration of each pathogen per unit of medical 
waste in each exposure scenario, 

infective dose for each pathogen (dose needed to induce 
the related disease), 

age- and sex-specific susceptibility of the disease and 
individual and population ("herd") immunity to the 
disease. 

The Agency recognizes that the minimum data required to 

evaluate disease transmission may not be available, and when 

these minimum data are not available, for example, blood or other 

tissue waste containing HIV virus, it will be necessary to 

extrapolate from the available information. The Agency will 

describe different mixes of transmission factors generated from 

available facts combined with current theory on occurrence of 

infection. The wai9ht of evidence from epidemiological data that 

supports each theory will be used to estimate alternative 

likelihoods for the theoretic dose/response relationships. This 

procedure should provide a subjective basis for making policy 

decisions. 

Evaluation of Other Hazards Posed by Medical Waste 

The A9ency will also assess hazards posed by sul:l-cateqories 

of medical waste designated as "non-infectious". This group 

includes materials that are not expected to contain or have not 

been in contact with infectious agents. 

The Agency will use ATSOR data where possible in assessing 

hazards posed by the "non-infectious" qroup of medical waste. In 

the absence of data, the Aqency will provide a subjective 
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assessment of the hazards based on the judgments and opinions of 

health care experts and professionals. 

2.6 Evaluation of Health Hazard• Poaad ~Y Incineratinq Medi~al 
Waste 

Incineration of medical waste is a very common method of 

treating refuse from hospitals, biomedical research laboratories, 

and similar institutions. Such wastes may be incinerated on-site 

or transported off-site to regional, municipal, or commercial 

waste incinerators. Hospital wastes include both infectious 

wastes (i.e., wastes that contain pathogens with sufficient 

virulence and quantity such that exposure to the wastes could 

result in infectious disease) and non-infectious or general 

housekeeping wastes. "Hospital wastes" are generated at a number 

of medical facilities, including hospitals, clinics, research 

facilities, geriatric care facilities, medical test facilities, 

and physicians' offices. Approximately 500,000 tons of "hospital 
.:. 

waste" are generated each year. It is currently estimated that 

approximately two thirds of the hospitals in the United States 

have incinerators. 

The potential sources of risk to the qaneral population from 

medical waste combustion medical incinerators are pathogens (in 

stack or fugitive emissions, or ash residues), orqanic chemicals, 

carbon monoxide, particulate matter, metals (As, Cd, Cr, Hq, and 

Pb) and acid gases (hydrogen chloride, sulfur dioxide, and 

nitrogen oxides). Of the groups of microorganisms (viruses, 

bacteria, fungi, protozoa, and helminths), bacteria, particularly 

spore formers, are believed most likely to survive in medical 
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waste. Whether or not bacteria would survive the incineration 

process has been tested in a number of studies. One study 

compared bacteria collected from stack emissions with bacteria 

coll~cted from the ambient air and found no significant 

difference between them. While bacteria were not measured in the 

waste material burned, the authors concluded that the preser of 

bacteria in emissions indicated that they originated in exce~. 

ambient air that had been added to the secondary combustion 

cha:nbers, and did not spend sufficient time exposed to high 

temperatures to inactivate them.' Currently, EPA is developing 

standard methods to test for pathogen emissions. 

A second study used a composited sham waste that was 

inoculated with cultures of Bacillus subtilis, a spore-forming 

nonpathogenic bacterium, and then incinerated with a burn cycle 

time of 20-30 minutes and a temperature of 760 degrees c. A 

number of species of bacteria were isolated from the stack gas. 

However, no ~· subtilis ware found, indicatinq that the 

inoculated bacteria had been destroyed, and that the species 

present may have originated outside the waste source. The 

authors postulated that the other species came into the 

incinerator from. the room housing it, and analysis of this air, 

in fact, accounted for 91 out ot 96 colonies found in the stack 

emissions. 2 The authors did not address whether or not the 

species found arose from waste that was previously or currently 

present in the room. 

The studies did not evaluate pathogen survival in ash. 

However, pathogens may survive in the ash residue of an 
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improperly operated incinerator where the mass· of waste to be 

burned does not remain in 'the primary chamber for a sufficient 

ti~e for adequate temperatures to be reached ·throughout the 

waste. Variables affecting pathogen survival include moisture 

content, capacity, loadinq rate, and water formed during 

cor.tbustion. 

Performing a quantitative risk assessment would be extremely 

difficult due to the diversity of incinerator types used, the 

range of operating conditions and waste loads, the lack of dose­

response data, and the lack of exposure assessment information. 

There is a need for both pathogen emission measurements from 

stacks and microorganism concentration measurements in bottom and 

fly ash. These measurements are needed not only under 

experi~ental conditions that involve different kinds of 

incinerators, under varying operating conditions·, but also of 

incinerators in actual use under normal operating conditions. 

Ambient air sampling (measuring both indicator organisms and 

organisms found in pre-incineration wastes) is also required for 

exposure assessment at sites near hospital and municipal 

incinerators burninq medical wastes. 

Given the difficulty of performinq a quantitative risk 

assessment, EPA may explore development of a testing protocol 

whereby spore-forminq bacteria cultures are added to the waste 

and then measured in the emission and residues. The incinerator 

operatinq parameters would then be adjusted for complete spore 

destruction. If such spores are eliminated, it could be assumed 

that no other microorqanisms in the waste would survive. 
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Typically, existing hospital incinerators are designed to 

operate at lower than optimum combustion temperatures and 

residence times; and, hence, do not achieve optimum combustion 

control. Also, the operators of many existing hospital 

incinerators are not trained to properly load and operate the 

incinerators. These design and operational deficiencies in many 

existing hospital incinerators result in increased emissions. 

Further, most existing facilities do not have add-on controls. 

The Agency has prepared a report entitled Hospital Waste 

Combustion Study: oata Gathering Phase (EPA-450/3-88-017) which 

summarizes available information on hospital waste incinerators, 

including the available data on air emissions. The data 

presented in the report include measured emissions of organics 

(dioxins and furans), carbon monoxide, particulate matter, metals 

(arsenic, cadmium, chromium, and lead) and acid gases (sulfur 

dioxide and hydrogen chloride). There.is only limited 

information in this study on the constituents of ash from the 

incineration of hospital waste. The study does not include 

estimates of air exposure levels and risks of cancer or noncancer 

effects associated with exposure to stack emissions from hospital 

incinerators or fuqitive dust emissions from the handlinq of ash. 

The Agency is in the process of expandinq the emissions and 

control technoloqy data base to determine whether a new source 

performance standard for new medical waste incinerators (MWis) 

should be proposed under Section lll of the Clean Air Act. 

section lll of the Clean Air Act directs the Administrator to 

establish NSPS for any cateqory of new stationary source of air 
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pollution which " •. causes er contributes significantly to air 

polluticn which may reasonably be anticipated to endanger public 

heal'th or welfare." The Act requires that NSPS reflect 

11 
••• the degree of emission limitation and the percentage 

reduction achievable through application of the best 

technological system of continuous emission reduction which 

(taking into consideration the cost of achieving such emission 

reduction, any nonair quality health and environmental impact and 

energy requirements) the Administrator determines has been 

adequately demonstrated." The NSPS apply only to stationary 

sources, the construction or modification of which commences 

after the NSPS are proposed in the Federal Register. 

To detertnine the level of performance achievable with the 

best demonstrated technology, EPA plans to test up to four 
,. 

modern, controlled-air facilities equipped with··a cross section 

of candidates for best available add-on control technologies. 

Some of this testing will be performed using general hospital ··· 

waste as the incinerator feed and some with "red-bag" 

(infectious, biomedical waste) feed. One test is planned when 

the incinerator feed contains cytotoxins. Emissions of 

particulate matter, hydroqen chloride, carbon monoxide, carbon 

dioxide, sulfur dioxide, nitroqen oxides, metals (arsenic, 

cadmium, chromium, lead), total hydrocarbons, and dioxins/furans, 

will be measured. Constituents of ash from incineration of 

medical waste will also be analyzed. Pathogen destruction will 

be assessed by "spiking" the feed with a known heat-resistant 

spore and then sampling for this spore in the air, water, and ash 
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streams. The incinerator secondary combustion chaml:ler 

temperatures will be varied to allow assessment of this varia~ion 

on emissions from the incinerator tested. Testing of these 

incinerators is scheduled to beqin in April 1990 with data 

analysis to be co~pleted by mid-1991. 

The source information and emissions data gathered for new 

medical waste incinerators will subsequently be used to conduct a 

risk assessment for inclusion in the final report to congress 

required under 11008 of RCRA. This assessment will be initiated 

after completion of the data analysis in support of the new 

source performance standards and will use all data on new 

hospital incinerators that are available to EPA at that tioe 

(mid-1991). No data are available to conduct a risk assessment 

for the older existinq hospital incinerators. The Aqency is, 

however, evaluatinq the need to conduct such studies and 

determininq what additional resources would be necessary. 

Section 111 also provides for control of existing sources 

under Section lll(d). Section lll(d) procedures are invoked 

whenever an NSPS is set for an air pollutant that is not 

regulated or on a list to be requlated by national ambient air 

quality standards or national emission standards for hazardous 

air pollutants. Pollutants qualifyinq under this criteria are 

termed "designated pollutants." EPA also issues emission 

guidelines for existing sources within the source category 

regulated by the NSPS. Upon promulgation of the emission 

guidelines for the desiqriated pollutants, a process is commenced, 

similar to the State implementation plan process, whereby each 
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State submits to the Administrator a plan establishing e~ission 

standards and compliance schedules for existing sources within 

their jurisdiction. The State plan must apply to the designated 

pollutant and the source categories covered by the NSPS. The 

Agency has made a preliminary determination not to include a 

standard for a designated pollutant. 

EPA's review of medical waste incinerators, will involve 

three principal phases of activity: (l} information gathering, 

(2) analysis of the information as required by the MWTA and risk 

assessment, and (3) development of the NSPS. EPA will consider 

the following options to limit emissions from medical waste 

incinerators: (1) the development of a new source performance 

standard (NSPS), (2) the development of an operator training 

program for new and existing medical waste incinerators, (3) the 

consideration of using best available control technology (BACT) 

guidance for the voluntary use of State and local agencies prior 

to our proposal of the NSPS, and (4) the possibility of 

controlling existing sources. The Agency is gathering emissions 

data from existing and new incinerators. The information 

collected about the industry and the pollutants emitted will be 

used in analytical studies to determine whether an NSPS is needed 

for this industry. We will conduct studies to determine costs, 

economic, environmental, and enerqy impacts of various regulatory 

alternatives. Should EPA determine that an NSPS is needed, 

several control alternatives will be considered, including 

operator traininq, good combustion controls, wet scrubbers, and 

dry scrubbers, followed by fabric filters or electrostatic 
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precipitators. The most plausible requlatory alternative will be 

selected based on the results of the studies. Materials 

separation could also be a component of Best Demonstrated 

Technology (BOT) as a control strateqy for municipal waste 

incinerators (MWCs) proposed under the Agency's NSPS for MWis. 

In summary, the Agency is in the process of expandinq the 

emissions and control technoloqy data base for medical waste 

incinerators to support the development of a new source 

performance standard for new incinerators. The need for medical 

waste incinerator regulations is based on: (1) our recently 

completed report which characterizes hospital waste and examines 

available information on medical waste incinerators and (2) the 

anticipation that the Medical Waste Tracking Act will cause more 

waste to be incinerated and focus pul:>lic attention on the 

emissions. 

2.7 Evaluation ot Health Ba1ar4• Poa•4 by Landtillinq Medical 
Waste 

The Aqency will research information sources to determine 

whether disposal of medical waste in sanitary landfills has 

resulted in or could potentially result in hazards to humans or 

the environment. The Aqency will seek information on the fate 

and transport of pathoqenic microorqanisms in soils (i.e., the 

landfill environment), qroundwater, and surface water. 
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2.a Evaluation of Health Hazard• Posed by Disposal in sewage 
Systems 

The Agency will research information sources to determine 

whether disposal of medical waste in sewage disposal systems has 

resulted in or could potentially result in hazards to humans or 

the environment. The Agency will seek information on the fate 

and transport of pathogenic microorganisms through sewage 

disposal systems. 

2.9 Data Gaps and Research Needs 

As discussed earlier EPA will evaluate whether sufficient 

information exists to address the questions posed by Congress 

adequately. If minimum data needs cannot be fulfilled, the 

Agency will propose research activities to obtain such data. 

2.10 Potential Health Hazard• Associated with Bandlinq Medical 
Waste 

To assess the potential hazards to the environment, the 

Agency will use a similar process as described for assessing 

hazards to human health. The Agency will discuss its progress in 

the subsequent interim report to Conqress. 
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CHAP'l'!!R 3 

ESTIMATED COSTS OP TlU DEMONSTRATION PROGRAM 

A.ND IMPROPER MANAGEMENT OP Hl!!DICAL WASTES 

This chapter discusses EPA's efforts to date to estimate 

"the present and potential costs (A) to local economies, persons, 

and the environment from improper handling, storage, 

transportation, treatment or disposal of medical waste and (B) to 

generators, transporters, and treatment, storage, and disposal 

facilities from regulations" promulgated under the MWTA. This 

discussion will include the methodoloqy and results of the 

Agency's preliminary cost analysis, and some of the sources of 

information EPA expects to use in refining these cost estimates 

for the final report. 

EPA has analyzed the costs of the regulation with available 

data. The cost analysis includes cost estimates for management 

practices required by the demonstration program for the five 

States participating in the proqram (Connecticut, New Jersey, New 

York, Puerto Rico, and Rhode Island}. These costs differ from 

what was stated in the preamble to the rule, since the earlier 

costs were estimated for the ten states originally targeted tor 

involvement. In this cost analysis, state administrative costs, 

as well as potential indirect costs associated with changes in 

waste management practices, have not been analyzed: their 

combined effects on the costs of the rule are unclear. 

Information from the demonstration program and comments received 
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on the inter. final regulation will be used to refine these 

estimates. 

Estimation of the costs associated with improper management 

of medical wastes are more difficult to develop. EPA has 

developed two preliminary estimates of costs associated with 

improper management of medical wastes-those costs to beach users 

from lost beach days, and a quantitative estimate of the inherent 

value of clean beaches to state residents,' which are discussed 

in section 3.6. Currently there is not enough information 

available to develop precise estimates of the quantity of 

improperly managed medical waste each year, or the resulting 

impact on "local economies, persons and the environment from 

improper handling, storaqe, transportation, treatment or disposal 

of medical wastes." EPA is working to develop a better 

understanding of these factors, and hopes to develop rough cost 

estimates as these factors become better defined. 

3.1 Cost Methodoloqy 

The methodology presented here for estimatinq the costs "to 

generators, transporters, and treatment, storaqe, and disposal 

facilities from regulations" settinq up th• tracking proqram 

estimates only the direct costs incurred through compliance with 

the rule for the five states currently participating in the 

demonstration program. The methodoloqy involves the following 

steps: (1) characterizinq the requlated community in terms of the 

numl::lers and types of generators in the ten states, and the 

numbers of transporters affected; (2) estimatinq the medical 
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waste generation rates for each of the generator types and their 

rate of waste shipments transported off site; (3) accountinq for 

both current state regulations and existing waste ~anaqe~ent 

practices governing medical wastes that are similar to the 

require~ents of 40 CFR Part 259; and (4) estimating direct 

compliance costs for packaging, tracking, generator recordkeepinq 

for generators of less than so pounds of requlated medical waste 

per month, transporter recordkeepinq and reporting, and 

incinerator recordkeepinq and reporting. 

This cost analysis does not address the potential indirect 

cost effects of the tracking system. For example, medical waste 

disposal capacity in the demonstration states may be reduced if 

landfill facilities become more reluctant to accept medical 

wastes; the combination of packaging, labeling, and tracking 

requirements may cause increasing numbers of landfill 

owner/operators to refuse handlinq medical wastes. As a result, 

medical waste disposal costs could increase. On the other hand, 

increased use of alternate treatment technologies may decrease 

the volume of waste requlated under the tracking rule, and thus 

may decrease compliance costs. For example, both on-site 

incineration and treatment and destruction exclude waste from the 

Part 259 requirements. Information on chanqes in waste 

nanagement practices, as the demonstration program continues, may 

indicate some of the indirect economic effects of the rule. 

Some of the estimates discussed in this chapter vary 

slightly from those in th• preamble discussion of the Medical 

Waste Trackinq Rule (54 FR 12326). This is because EPA has 
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refined estimates for some of the input variables (e.g., waste 

generation rates, frequency of shipments) and the universe has 

changed. 

3.2 Characterizinq the Requlated community 

In order to estimate the direct compliance costs imposed on 

the regulated community by the federal medical waste tracking 

rules, the requlated community is divided into three groups: 

medical waste generators, transporters, and treatment and 

disposal facilities. 

Generators 

The major generators of medical wastes, that are 

potentially subject to requlation fall into ten types (nine 

specific generator types and "other qenerators"), listed in Table 

3•1. Chapter l describes the methodoloqy used to develop these 

generator types. However, the qenerator estimates in Chapter l 

are national estimates, whereas the qanerator estimates given 

here are EPA's estimates of the num.Der of generators (by type) in 

the five states. The waste qeneration estimates are the same for 

both chapters. 

EPA obtained moat of the data on the numbers for each 

generator type in each of the five states from the Department of 

Health and Human Services and professional associations (e.g., 

the American Medical Association, and the American Dental 

Association, etc.). The preamble to the Part 259 requlations (54 

.r.B 12366) explains some of these estimates in more detail. EPA 
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'l'ABLB l-1 
Generator 'l'YP•• and Characteristics 

Generator 

Hospitals 
Physicians' Offices 
Dentists 
Nursing Homes 
Clinics 
Medical Laboratories 
Funeral Homes 
Veterinarians 
Blood Banks 
Other 

Number 

560 
24,907 
21,779 
1,225 
1,647 

549 
3,062 
4,081 

161 
2,500 

Total 60,471 

SOURCE: References 2-10 

3-5 

Waste Per 
Month Per 
Gen. (lbs) 

8,800 
50 
25 

400 
100 
600 

25 
25 

400 
25 

Shipments 
Per Year 
Per Gen. 

260 
12 
12 
12 
26 
52 
12 
12 
52 
12 



recognizes that these estimates are preliminary and is continuing 

to collect more detailed information to further refine these 

estimates. Other medical waste generator qroups, besides those 

included in this analysis, may exist: EPA requested comment and 

input on these additional generator types. 

Transporters and Treatment/Disposal Facilities 

The Agency has limited information concerning the numl:>er of 

transporters and treatment and disposal facilities. Data on the 

number of transporters affects cost estimates, because the total 

transporter reporting requirement costs are dependent on the 

number of transporters that must submit such reports. 

Information on transporter numbers is complicated by the fact 

that medical waste transporters often operate in multiple states 

and some states have no licensinq requirements for transporters. 

EPA estimates the total number of transporters, based on 

notifications to EPA, in the five participating States to be 

approximately iao. For the purposes of this analysis, the number 

of treaters and disposers has no impact on costs, since their 

costs are a function of the number of shipments. 

3.3 Medical Wast• Generation Rat•• 

Table 3-1 presents the estimated averag~ quantity of 

regulated medical waste generated by an averaqe facility with~n 

each qenerator type. The facility size and the waste qeneration 

rates vary siqnificantly within qenerator types, particularly for 

hospitals. In estimatinq waste qeneration rates for hospitals, 
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EPA estimated an average per bed waste generation rate, coupled 

with data on numbers of beds and hospitals, to determine waste 

generation. The methodoloqy used to develop the nationwide waste 

generation estimates in Chapter l is the same methodology that 

was used to develop these generation rate estimates for the five 

states analyzed here. 

The total number of shipments for each generator category is 

based on available waste generation rates and from interviews 

with both generators and transporters. EPA estimates that 

hospitals ship out waste five times per week, blood banks and 

medical laboratories once a week, and the remaining generator 

categories either once every other week or once a month. Table 

3-1 su?!llnarizes waste generation and waste shipment rate 

estimates. 

3.3 Requlatory Costs 

To estimate direct compliance costs, EPA first divided each 

of the major requirements of the rule into its component tasks 

and estimated the labor hours and material costs associated with 

completion of each task. The requirements of the rule fall into 

five tasks: packaqinq, trackinq, incineration recordkeepinq and 

reporting, generator recordkeeping (for generators of less than 

so pounds per month), and transporter reporting and 

recordkeeping. Costs for the first tour tasks are estimated for 

generators; only costs for trackinq are estimated tor 

transporters and disposers. 
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Medical waste generators have voluntarily adopted a number 

of current waste manaqement practices that are substantively 

similar to the requirements set forth in the tracking rule. 

Where this cost analysis accounts for these baseline practices, 

reduced or eliminated materials costs or required task times 

result. For example, the cost analysis assumes that generators 

already segregate sharps and fluids; it applies no additional 

compliance costs (for either materials or labor time) for this 

requirement of the rule. In addition, this costs analysis 

accounts for existing State regulations that are similar to the 

tracking rule. Where State requirements are similar to the 

tracking rule, no incremental cost is assigned in that State for 

that particular requirement. For purposes of this analysis, EPA 

used the State requirements in effect while the 40 CFR Part 259 

regulations were being developed. Although New York and New 

Jersey have since rewritten State requirements to reflect the 

tracking rule, these recent chanqes are not incorporated into 

this cost analysis: !PA assumes these revisions are a direct 

result of the tracking rule, and thus costs for these State 

requirements are actually incremental costs to the federal rule. 

The assumptions used re9ardinq State requirements are 

described in more detail in the preamble to tha interim final 

regulations (54 IB 12368) and in the backqround memo submitted to 

the docket, Estimates of costs for 40 CFR Part 259," October 

1989. The costs estimated for complying with each component of 

the rule are described there as wall: some of the cost estimates 

have been refined since publication in the Federal Register. 
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3.4 Results 

During the two-year demonstration period, the tracking rule 

will i~pose average annual compliance costs of approximately $12 

million, for a total estimated 2-year program cost of $24 million 

(undiscounted). Table 3-2 summarizes estimated compliance costs 

by component and generator type for the original ten states. 

The results indicate that physicians• offices, due to their 

large number, and hospitals, due to their high medical waste 

generation rate, together account for over one-sixth of all 

costs. EPA estimates that all generators combined bear 

approximately one-third (70 percent) of the total costs of the 

tracking rule, with the remaining costs divided between 

transporters and disposers. 

The following paragraphs will discuss costs for specific 

requirements of the rule. The average costs are'estimated based 

upon total cost of the rule in the five participating states. 

These averages include facilities located in states where some 

requirements of the rule are already required by the state and 

therefore assigned as baseline costs and not incremental costs-­

not included in this analysis. Thus, for instance, while the 

average cost overall for physician offices is $36 dollars per 

facility, the average cost of a facility located a State where no 

requirements are assumed in the baseline is $144 per facility. 

Likewise, the average cost of a physician office, located in a 

state where all the rule's requirements are assumed as baseline 

costs, would be zero. 
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TllLZ 3•2 
cost summary-Annual Coats (in Thousands)• 

Packaqinq Manifest Incin. Reporting 
Regulated Community Req. Req. Req. Req.' Total 

Hospitals 580 90 500 0 l,170 
Physicians• Off ices 360 250 0 280 900 
Dentists 150 200 0 250 590 
Nursing Homes 160 30 0 :o 190 
Clinics so 60 0 20 1:30 
Medical Laboratories 170 90 0 10 260 
Funeral Homes 10 20 0 40 70 
Veterinarians 30 20 0 70 110 
Blood Banks 20 20 0 0 30 
Other 50 80 0 30 140 
Transporters 0 4 I 910( 0 0 4,910 
Disposal Facilities 0 3,410 0 0 3' 410 

Total 1,560 9,150 500 690 11,910 

SOURCE: References 2 - 11 

•cost may not add due to rounding. 
°For generators of less than so pounds per month. 
•Averaqe annual cost over the 2 years of the demonstration program. 
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EPA estimates that the overall averaqe compliance costs of 

the tracking rule on a per generator facility basis range from 

$2,093 per year for hospitals to $22 per year for funeral homes. 

EPA estimates that the average incremental cost per pound of 

generated medical waste for these same two generator categories 

is $0.02 for hospitals and $0.07 for funeral homes. The lower 

per pound cost for hospitals is due to the fact that hospitals 

frequently incinerate their waste~ also, hospitals dispose of 

more waste per shipment and, therefore, their per-pound tracking 

costs are lower than funeral homes. The cost analysis estimates 

that the average incremental cost to generators in all the 

generator categories is $0.04 per pound of regulated medical 

waste. 

The hiqhest per facility compliance cost is estimated for 

hospitals that do not incinerate their waste and that do not 

currently meet the requirements of 40 CFR Part 259. For a 

"typical" hospital (one that 9enerates an average of one ton of 

medical waste per week), the estimated highest cost is $16,723 

per year. In contrast, a facility that generates more than 50 

pounds of regulated medical waste per month and already meets the 

Part 259 requirements will have no additional compliance costs. 

The packaqinq requirements are likely to impose costs of 

approximately $1.6 million per year. The amount of waste 

generated per year for all generators in a category is the 

driving force behind the costs for this component: thus 

physicians• offices and hospitals toqethar account for over half 

of the total packaging costs. The remaining eiqht qenerator 

3-11 



categories incur estimated aqgreqate annual packaging costs that 

range from $12,000 for funerai homes to $173,000 for medical 

laboratories. 

The costs of compliance with the tracking requirements ($9.0 

million per year) account for approximately three-fourths of the 

total compliance costs. EPA estimates that the generators will 

incur approximately $838,000 of these tracking costs per year. 

Physician offices will account for $251,000 of this estimate, 

dentists will account for $201,000, and the remaining eight 

generator categories account for l9ss than $100,000 each. The 

additional tracking costs are distributed between transporters 

and disposal facilities. Transporters incur average annual 

trackinq system costs of approximately $4.8 million, and 

disposers incur approximately $J.4 million. Included in the 

transporter costs is a one-time requirement to notify EPA of 

intent to transport raqulated medical wastes, the cost of which 

will total approximately $3,000. 

Incinerator recordkeapinq and reportinq requirements will 

total approximately $504,000 for the estimated 375 hospitals in 

the participatinq states that currently use on-site incinerators. 

Generators ot less than 50 pounds per month of requlated 

medical waste, althouqh usually exempt from the trackinq 

requirements, are required to maintain a 109 of their generated 

wastes. This requirement will impose relatively small costs on 

these generators ($691,000 par year in aqqreqate). For example, 

the estimated 12,454 physician offices that are generators of 

less than 50 pounds ot requlated medical waste per month will 
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have recordkeepinq costs of approximately $28l~POO (or $23 per 

office) per year. 

J.S Sensitivity Analysis 

These estimates may understate aetual eosts. For example, 

transport vehicle and disposal costs are assumed to be unchanged. 

For various reasons, landfills are apparently less willing (and 

in some cases unwilling) to accept medical waste, a phenomenon 

which suggests that the rule will increase disposal costs two 

additional ways. First, landfills willinq to accept regulated 

medical waste will be able to charqe more for the service. 

Second, the increased cost of land disposal will stimulate the 

demand for incineration. 

Limited information suqqests that the current price for 

medical waste incineration is about $0.30 per pound.', Based on 

Table 3-1, about 56 million pounds ot requlated medical waste 

(that is not currently incinerated on-site) are generated per 

year in the states targeted for participation in the program. 

Assuming constant returns to scale in incineration, every l 

percent of this waste shifted from land disposal to off-site 

incineration will increase total costa by about $169,404 per 

year. Thus, if just 10 percent of the medical waste is shifted 

to off-site incineration, the annual cost of the rule will be 

about 14 percent higher than estimated. Savings from avoiding 

landfill disposal fees, increased on-site manaqement, and 

alternative treatment technologies will offset this amount, while 
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limited incineration capacity combined with increased demand will 

tend to increase it. 

In addition, the cost analysis does not estimate the effects 

of §259.73, which requires regulated medical waste to be 

transported in a leak-resistant, fully enclosed, cargo-carrying 

body that is maintained in good sanitary condition. However, the 

rule does not prohibit the transport of requlated medical waste 

simultaneously with other waste. The Agency does not have data 

to analyze rigorously how these transporter vehicle requirements 

will affect current practices and costs. However, limited 

information supplied by transporters and generators indicates 

that in many instances medical wastes are already transported in 

vehicles meeting the Part 259 requirements. To the extent that 

current practices do not reflect these requirements, transporter 

costs will be incurred. 

The cost f iqures provided here are meant to be rough 

estimates of the actual coats of implementing the management 

standards and tracking requirements in the trackinq rule. In 

future reports, the cost estimates will be retined as new data 

are obtained. The Agency has encouraqed qenerators, 

transporters, and disposers to submit cost information that they 

consider relevant to assessinq the actual costs of the 

demonstration program. 

3.6 cost of Improperly Kanaqe4 Medical Wast• 

EPA is working to identify impacts to "local economies, 

persons and the environment trom the improper handling, storage, 
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transportation, treatment or disposal of medical waste." 

Although the Agency has nQt currently quantified the costs of 

each of these threats, they may be significant. The "present or 

potential threat to human health and the environment posed by 

medical waste or the incineration thereof" is discussed more 

thoroughly in Chapter 2 of this report. 

EPA has developed preliminary cost estimates for the impacts 

on persons of the appearance of medical wastes on th~ beaches in 

states proposed for inclusion in the demonstration program. For 

the purposes of this particular cost analysis, EPA assumed that 

all medical wastes appearinq on beaches is waste which will be 

regulated by the tracking rule. Data sources on which to base 

this analysis are sparse, and the Agency has estimated costs 

based on limited data. 

The Agency recoqnizes that the sources of beach wash-ups are 

not certain. A recent study •> suggests that combined sewer 

overflows and transfer operations at municipal solid waste 

landfills located near water bodies contribute to the problem. : 

Moreover, household waste generators, a known source o! "medical­

like waste" found on beaches, are excluded from the definition of 

"medical waste" by statute. Wastes falling into this category 

include insulin syrinqes used at home and other medical wastes 

generated at home. The manaqement and disposal of these sources 

of medical wastes will not be regulated by the tracking rule. 

Therefore, it is likely that the 40 CFR Part 259 requlations may 

not directly or siqniticantly affect these potential sources for 

washups. 
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For purposes of assessing related costs, the Agency 

developed two approaches. Th• methodology used for these two 

approaches is detailed more fully in the March 1990 memo, 

"Methodology for Costs and Benefits Analysis for the First 

Interim Report to Conqress on Medical Waste." The two 

methodological approaches are simplistic, but do provide some 

quantitative estimation of the effects of medical waste. The 

first approach is based on value of clean beaches that accrue 

specifically to beach users (e.g., sunbathers, swimmers, 

strollers). It uses an estimate of the economic value of a 

beach-day visit and the number of lost beach-day visits due to 

medical waste wash-ups. The second approach is based on a 

broader range of losses due to medical waste wash-ups that accrue 

not only to beach users, but also to other groups such as those 

who value the option to visit the beach and those among the 

general population who are not completely indifferent to the fact 

that medical waste is washing up on the nation's beaches. Both 

rnethodoloqies involve simple extrapolations based on rouqh 

approximations of the relevant parameters. They are therefore 

extremely sensitive to the assumptions used and are, at best, 

accurate by perhaps an order of maqnitude. 

The first method estimates the economic value of beach day 

visits lost due to medical-waste related beach closinqs in 

Connecticut, New York and New Jersey at approximately $30 

million. This f iqure is obtained by extrapolation based on very 

limited data concerninq New Jersey beach visitation. The second 

approach uses a different method of extrapolation to obtain an 
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estimated loss of $39 million for the five states participating 

in the de~onstration program. In both cases, the 40 CFR Part 259 

regulations were assumed to eliminate all beach closinqs due to 

~edical waste. As indicated, however, the program is not 

expected to significantly reduce the nonrequlated medical waste 

wash-ups. It should also be noted that some of the beach 

closings which did occur during the summer did not involve 

medical waste but were instead attributable to general refuse and 

poor water quality. 
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CHAPTER 4 

DEMONSTRATION PROGRAM OBJ!CTIVES AND EVALUATION 

This chapter evaluates the success of the demonstration 

program, and outlines the other available and potentially 

available methods for tracking medical waste. Sections 4.1 

through 4.J discuss the objectives and qoals of the MWTA and 

demonstration program, measures for evaluating its success, and 

overall conclusions about the success ot the program. Section 

4.4 discusses the Aqency's plans to evaluate changes in 

~anagement practices attributable to the demonstration program. 

Sections 4.5 and 4.6 describe other tracking methods available. 

4.1 Objectives of the MrrA 

As stated in the preamble to the interim final rule, the 

MWTA was enacted due to health and environmental concerns arising 

from medical waste. These concerns included the degradation of 

shoreline areas from wash-ups of waste, particularly in 

Connecticut, New Jersey, and New York durinq the summer of 1988. 

Public safety concerns were created by reports of careless 

management of medical waste, such as in open dumpsters. The Act 

was intended to be a first step in addressing these problems. 

The primary objective of the MWTA is to ensure that 

regulated medical wastes which are generated in a Covered State 

and which may pose environmental (including aesthetic) problems 

are delivered to disposal or treatment facilities with a minimum 

of exposure to waste manaqement workers and the public. The 



Agency issued interim final rules on March 24, 1989 that 

established a regulatory program to accomplish this objective. 

The tracking rule itself helps to ensure that waste reaches the 

proper destination since it requires accounting of all waste 

transported, and makes effective civil and criminal sanctions for 

violation. Additionally, the requlations will ensure that 

regulated medical wastes will be packaged securely and labeled 

and marked. Proper packaging reduces the chances of waste 

handlers and the public being exposed to these wastes. Labeling 

and marking ensures easy identification of requlated medical 

waste will help deter the improper management of the waste and 

make it more likely that the waste will be handled with greater 

care than general refuse. 

However, the specific requirements in the tracking rule may 

not siqnif icantly reduce the amount of medical waste deposited on 

beaches, which was the principal concern behind the Act. The 

MWTA does not address several sources of medical waste which are 

known to contribute siqnificantly to beach waste wash-ups. These 

sources include household medical care and intravenous drug use. 

It would not be appropriate to judqe the success of the 

demonstration proqram in trackinq medical waste, based solely on 

the amount of medical waste washinq up on beaches. The Agency 

intends to evaluate the success of the overall program (both 

requlatory and nonraqulatory) in: 

• tracking and managing medical wastes that fall within 
the scope of the Act, i.e., wastes from institutions 
and commercial sources. 
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addressing the medical waste problem in qeneral, i.e., 
beach wash-ups, mismanagement of home health-care 
wastes. · 

collecting and evaluating information to better 
understand the problem. 

4.2 Measuring Effectivenesa 

pe~onstration Program Operations 

The first set of criteria to measure success concentrates on 

the operations of the demonstration program. The program's 

primary focus is on medical waste handled off-site in Covered 

States. Four areas are discussed: State participation, 

compliance, regulatory analysis, and recreational and 

occupational injuries. For each area, the information the Agency 

plans to report on in subsequent reports is described. In 

addition, information currently available is provided. 

State Participation 

The MWTA is designed to be implemented jointly by EPA and 

.the States. EPA was directed to establish a proqram for tracking 

medical waste and to list the types of medical wastes to be 

tracked. Participation in the demonstration proqram was 

determined by the States. The ten States covered in the MWTA 

(New York, New Jersey, Connecticut, and the States contiquous to 

the Great Lakes) were in the demonstration program unless they 

opted out. New York, New Jersey, and Connecticut could only opt 

out if they had implemented a medical wast• trackinq proqram that 

was no less stringent than the federal program, while the Great 



Lakes states could opt out by makinq a written request. All 

other states had the opportunity to be included in the 

demonstration program by petitioning the EPA Administrator. 

The Great Lakes States all opted out of the program. The 

major reasons why the Great Lakes states opted out are that they 

had already enacted or were in the process of enacting state 

programs tailored to their specific needs, and that they had 

limited funding available to implement the relatively low 

priority program. 

Many of the Great Lakes states were already well on their 

way to developing or implementing regulations that they believed 

to be more appropriate for their respective states. (Tracking 

mechanisms vary from an eight part form in Pennsylvania to no 

tracking mechanism in Connecticut, Indiana, Michigan, Minnesota, 

Ohio, Pennsylvania, and Wisconsin.) states voiced concern that 

new Federal requirements would conflict with existing state laws 

and regulations; also, they felt it would be difficult to get 

their legislature(s) to repeal existing State regulations to 

enact a program of short (two years) duration.' A general 

concern was that the cost to implement the federal regulations 

(e.g., the tracking torm) would be more costly than the program's 

benefits justified. Nonetheless, the Act seems to have 

encouraged a great deal of legislative and regulatory activity in 

the Great Lakes states. In addition, Rhode Island and Puerto 

Rico decided to opt-in to the program. 

The success of the demonstration program is dependent on 

strong state implementation of the program. The demonstration 
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program cannot be accurately assessad without taking into account 

the implementation activities of the States. In subsequent 

reports, the actiyities undertaken by each Covered State will be 

briefly described. 

Compliance 

The extent· of compliance with the tracking program may have 

a significant effect on the demonstration program's success, and 

it would be very difficult to assess the impact of the program if 

noncompliance is widespread. Generators' compliance with 

packaging requirements will affect public and worker exposure to 

medical waste. Exception and discrepancy reports are essential 

for EPA to investiqata stray shipments and deter illegal dumping. 

EPA will work with the participating States to determine what 

parts of the rules have been difficult for parties to comply with 

and for EPA and States to enforce. In order to determine the 

extent of compliance, EPA and the states will be conducting 

inspections of generators, transporters, and disposal facilities 

and will collect information on the number of inspections, number 

of violations, number of enforcement actions, number of penalties 

assessed and collected, and number of exception/discrepancy 

reports. 

Regulatory Analysis 

EPA has undertaken an on-qoinq ef tort to evaluate the 

interim final regulation issued on March 24, 1989. Several parts 

of the rule (for instance, the definition of medical waste 
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subject to the trackinq requirements) are based on EPA's best 

technical judgment. EPA will.consider whether the regulations 

should be clarified or otherwise modified durinq the life of the 

program. 

Public comments were sought when the interim final rule was 

promulgated. Some of the comments may provide additional 

information and recommendations relevant to an evaluation of the 

demonstration program. In subsequent reports, EPA will evaluate 

thesa comments and other information and expert opinion on the 

extent to which of the regulations created a successful program. 

Recreational and Occupational Injuries and pisease 

The demonstration program has the potential to decrease 

recreational and occupational injuries. First, a larger quantity 

of medical waste will be packaqed securely, reducing the chances 

that waste handlers and the public are exposed to medical ~aste. 

Second, the identification of medical waste (labels, marking 

tags, tracking form) should help deter the improper management of 

the waste and make it more likely that the waste will be handled 

with appropriate care. Th• analysis of public comments will 

allow EPA to determine it its interim final standards are 

adequately protective, and the analysis of compliance will 

indicate the extent to which exposure is actually reduced. 

In addition, documentation from the analysis and information 

qatherinq process conducted by ATSDR under Section 11009 may 

provide relevant findinqs. For example, the information on the 

number of people injured by sharps and the nature of those 



injuries may sugqest ways the demonstration proqram could be 

modified to reduce such injuries. In subsequent reports, these 

and other sources of information will be evaluated to determine 

improvements in public health protection due to the regulations. 

Overall Medical Waste Management 

There are certain limitations in evaluating the 

demonstration program against measures that involve the overall 

~anagement of all medical wastes. For instance, the 

demonstration program only applies to certain medical wastes 

generated in covered States; household waste is excluded; waste 

from illegal intravenous drug use is not addressed; and 

treatment/disposal practices and impacts (such as air emissions) 

are not covered under the authority of the program. Because 

"medical waste" as defined under RCRA excludes domestic sewage, 

the RCRA medical waste program does not require generators to 

track medical waste that is disposed to the sewer. As a result, 

the tracking program will not directly produce data on the 

quantity of medical waste discharged to the sewer or detect any 

shift to using the sewer for disposal. Generators of less than 

so pounds per month of requlated medical waste are exempted from 

the full trackinq requirements. Chapter 11 describes in more 

detail issues and concerns reqardinq requlated medical waste from 

small quantity generators and households. Despite these 

constraints, it is still appropriate to consider the impact of 

the demonstration proqram qenerally on medical waste management, 
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includinq beach wash-ups/closings and treatment/disposal 

practices. 

Beach Wash-ups/Closings 

This is an imprecise measure of success for the 

demonstration proqram, since not all the waste wash-up will be 

addressed within the scope of the demonstration proqram. 

However, one of the principal concerns behind the MWTA was the 

beach closings caused by the wash-up of medical waste. The 

Agency plans to take several actions to evaluate the impact of 

the demonstration program on beach wash-ups/closings. 

EPA will continue the beach wash-ups study started in 
1988 for six states--Connecticut, Maryland, 
Massachusetts, New Jersey, New York, and Rhode Island. 
This study is an inventory which includes the followinq 
data: date of wash-up, state, beach location, and 
quantity and type of medical waste. 

• The majority of the medical waste reported in the 1988 
inventory is syringe-related waste. The Aqency will in 
1989 and 1990 analyze samples of the syrinqe-related 
wastes in order to attempt to determine their source. 
Possible sources include those covered under the 
demonstration proqram (hospitals, physicians, dentists, 
etc.) as well aa sources outside the scope of the 
program (household use1 intravenous druq use). 

Subsequent reports will also summarize other beach 
wash-up related studies that may be available. 

The next interim report will include information from the 

1989 summer beach season, while the final report will include 

studies from the 1990 season. 
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4.3 conclusions on the succesa ot the Demonstration Proqram 

In the next two reports, EPA will describe the success of 

~he demonstration program in tracking and managing regulated 

medical waste, based on information available on state 

participation, compliance, regulatory analysis, recreational and 

occupational injuries, and beach wash-ups/closings. 

EPA will assess the overall merits of the demonstration 

tracking system, in light of the shifts in monetary and 

nonmonetary costs to various affected groups, and its usefulness 

as a potential national program. 

EPA will also assess other benefits ot the program such as 

increases in public awareness, changes in perceptions of the 

health and safety risks of handling wastes or visitinq the beach, 

and collection of information that will allow for a better 

understanding of the program. Because the demonstration program 

is only one of a number of laws enacted to address beach wash­

ups, it is not entirely appropriate to judqe the medical waste'· 

tracking program's success based on restored public confidence· in 

beach-going. However, EPA will note well-documented chanqes in 

public risk perceptions for Conqress• information, in future 

reports. 

4.4 Treatment/Disposal Practices 

Section llOOB(a) (4) (B) requests information on changes in 

incineration and storaqe practices attributable to the 

demonstration program. These waste manaqement changes may affect 

patterns of public and worker exposure to the waste. For 
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instance, increased on-site incineration to avoid costs 

associated with tracking wastes shipped off-site, reduce 

exposures associated with waste pick-up and off-site handlinq, 

but result in greater exposure of patients and nearby residents 

to the incinerator emissions. The transporter and incinerator 

reports required by subsections §§259.62 and 259.78 will indicate 

some changes in incineration and other management methods during 

the demonstration proqram. In future reports, EPA will attempt 

to evaluate the relationships between these management changes 

and public/worker exposure. 

4~5 Available Trackinq Metho4• 

Section ll008(a) (4) (C) requires EPA to report on other 

available methods for trackinq medical waste. currently, there 

exist a significant variety of shipment management systems that 

are being implemented by industry and commerce. The types of 

such systems range from the basic shipping paper and multiple­

copy manifest systems to automated systems implementinq bar codes 

and automated optical scanners to monitor and record transfer and 

movement of materials. Other divergent approaches exist as well; 

strict regulation ot transporters, for example, is one potential 

solution to effective management of requlated wastes. The Agency 

has, in the past, implemented several traekinq-type systems to 

assist in the implementation of its environmental regulations, 

and in selectinq those methods has reviewed a range of 
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alter~ative systems to those utilized. For tracking medical 

waste, EPA has developed and is implementing a system which will: 

effectively monitor regulated medical waste 
transactions; 

assure all parties involved of the waste's proper 
management; and 

meet all requirements set forth by Congress. 

current Practices 

Medical waste shipments have been managed and tracked more 

recently using a variety of methods. The methods employed depend 

on the individual state and local regulations and the transporter 

involved in the movement of the material. The State of Illinois, 

for example, has regulated infectious wastes originating at 

hospitals as "Special Wastes" which require the use of a 6-part 

manifest and the submission of signed copies to the State 

regulatory agency. The States of New York and New Jersey have 

required the use of special 4-part manifest forms'since their 

Emergency Rules went into effect in Auqust of 1988; copies of the 

form are not sent to the states under this approach. The State 

of Pennsylvania is proposinq to implement an a-part tracking form 

utilizing the uniform Hazardous Waste Manifest. These state 

tracking requirements are discussed in more detail in Chapter 8. 

Independent transporters have, in some instances, taken it 

upon themselves to i~plement various forms of medical waste 

tracking for a variety of reasons, includinq client reassurance, 

compliance with other States' requlations, attempts to reduce 
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their potential liabilities, or simply to facilitate business 

transactions such as billing. 

The Medical Waste Tracking System 

The Agency has developed a medical waste tracking system tor 

implementation in the demonstration program which is based upon a 

standardized multiple-copy manifest-type form. The tracking form 

is similar in format to the Federal Uniform Hazardous Waste 

Manifest (UHWM) required for the transport of hazardous wastes, 

and the medical waste manifest forms used by New York and New 

Jersey. It provides the necessary paper trail to document the 

transport and transfer of individual shipments of regulated 

medical waste from the point of generation to the designated 

point for treatment, destruction, or disposal, but the system 

does not require copies of the form to be sent to state 

regulatory agencies. 

Alternative Tracking Systems 

currently, there are a range of other shipment management 

systems that are being implemented or in development. Systems 

range from the basic shippinq paper for an individual package to 

advanced on-time surveillance techniques to trace the minute-by­

minute movement of the vehicle and its contents. In general, the 

available and potentially-available systems applicable to medical 

waste tracking fall into three basic categories: (l} paper-based 

documentation~ (2) computer-based documentation/tracking; and (3) 

real-time tracking systems. Additionally, in a more 
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retrospective approach, there are several methods for tracing 

wastes once they have been mismanaged. 

Paper-Based Systems 

To date, EPA has relied on paper-based tracking systems. 

Paper-based documentation is the most prevalent method currently 

in use today in commerce and includes the employment of shipping 

papers, coupons, multiple-copy manifests, and tracking forms, 

among others. Generally, this type of system monitors shipments 

every tirne there is a transfer to another party. These systems 

have been developed and refined to suit the requirements of their 

intended applications: 

Shippinq papers or bills of lading are commonly employed in 

the transport of commercial goods, including DOT-designated 

hazardous materials. such forms serve multiple purposes by 

providing docwnentation of the material or goods being 

shipped, special handling information it required, 

destination information, and a record of receipt for the 

transporter when signed off by the receiving party; 

additionally, billing information may be included. 

coupon systems are currently employed on the state and local 

levels for documentinq municipal waste disposal. New Jersey 

has developed and implemented such a system; it enables the 

State to track the origin and volwne of municipal waste, as 

well as its actual destination. Th• licensed hauler 

4-13 



completes one part of the state-provided coupon fonn with 

co~pany identification and shipment origin infer.nation; a 

breakdown of the waste load by municipality and volume is 

co~pleted on the reverse side of the coupon. Upon delivery 

to the disposal facility, the facility operator completes 

its section of the coupon, and retains that portion as a 

record. The hauler retains the other portion for its own 

recordkeeping. Other coupon systems are used on a smaller 

scale for recordkeeping and to facilitate charging for 

deliveries of municipal-type wastes to local landfills. 

Multiple-copy manitest• and tracking forJDs are currently in 

use on a broad scale. The Uniform Hazardous Waste Manifest 

(UHWM) system for hazardous waste shipments has been in 

place since 1984. It incorporates a four-part minimum form 

which provides all parties that handle a hazardous waste 

shipment with a copy for their records, with an additional 

copy for the receivinq facility to send back to the oriqinal 

generator upon receipt of the shipment. An integral part of 

the UHWM system is the requirement for discrepancy reportinq 

by facilities, recordkeepinq, and exception reporting 

(reports of "stray" shipments) by generators. The multiple­

copy system produces a well-documented paper trail (chain­

of-custody) which allows an individual waste shipment to be 

tracked from its site of generation to its destination. 
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Pre-notification systems are based on the premise that an 

anticipated shipment that does not arrive is suspect, and is 

investigated by the receiving facility. In theory, actual 

tracing of individual shipments need only be carried out for 

those shipments, and not for all other scheduled deliveries 

that arrive intact and on-time. Currently, EPA's Office of 

Toxic Substances is proposing a manifest system for 

polychlorinated biphenyls (PCBs). which incorporates a pre­

notification procedure. Under the proposed system, 

generators intending to ship PCBs are required to submit an 

advance notification to the destination facility that a PCB 

shipment is scheduled. A copy of the corresponding manifest 

form must be forwarded as well. This action alerts the 

receiving facility to prepare for the shipment's arrival and 

to initiate investigation if the shipment does not reach the 

facility within the allotted time period. Similarly, 

utilities intending to ship spent nuclear fuel for lonq-t.e.rm 

storage must complete a multi-step advance notification 

process !or their shipments.> 

Computerized Documentation/Tracking 

The advent and prevalence of computer technology has 

provided the opportunity for development of computer-based 

tracking systems. Proprietary automated computer manifesting, 

tracking and report systems for shipment of hazardous waste and 

low-level nuclear materials for generators, transporters, and 

receivers of such materials have been developed. As updated 
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information is entered by each party handling a shipment, a 

centralized computer system can generate manifests, maintain 

manifest information and track progress of shipments. Some of 

these systems can be programmed to submit reports automatically 

to regulatory agencies. 

Other types of available computer-driven systems rely on the 

use of bar coding and optical scanning equipment. currently, 

such technology is used by industry in a quality control 

capacity. Producers of health care products may identify their 

products by product number, lot number, and production date 

through the use of bar codes and use optical scanners to record 

product information throughout the numerous manufacturing and 

handling stages. Combined with centralized computer systems, 

these systems facilitate the management of inventory and shipment 

information and enable the producers to remove expired or 

recalled stock. These computerized methods have application to 

the management and control of medical waste shipments through 

centralized tracking of individual packages. For example, one 

company has had a similar system in-place for the past two years 

which records shipment information for its medical waste 

transport activities.• The system uses a combination of bar code 

labels and optical scanners and is supported by personal 

computers. 

B!'~l-Time Tracking Systems 

Another advancing concept currently employed is that of 

"real-time" management. Real-time information can provide the 
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user with an up-to•the-minute monitoring and status reports of 

the subject of interest, whether it is a package or an entire 

vehicle. This system allows constant surveillance. Overnight 

delivery services implement advanced, state-of-the-art systems 

like this to manage, track and trace individual parcels across 

the U.S. and elsewhere. These systems combine time-saving 

equipment such as bar code readers with portable data collection 

units and on-board computer/transmitters, configured to send 

shipment data to a collection and processing point and a 

centralized computer system. The system can trace an individual 

package at any point along its route and verify its delivery to 

the designated address. Inventory, time-tracing, lost parcels, 

and invoicing are all greatly facilitated by this system. such 

systems have been considered as a realistic option to provide 

real-time data systems for the movement of radioactive wastes.· 

In addition to computer-based systems, the plausibility of 

employinq satellite surveillance of high-risk shipments is also 

being investigated.' 

On a smaller scale, a slmilar system has been installed by 

one blood supplier for traekinq donor blood throughout its 

product life. Blood baqs that have been distributed that were 

provided by a disqualified donor can quickly be removed from 

circulation before they are utilized. 

Tracing 

While medical waste trackinq systems may be necessary to 

ensure the appropriate manaqement and disposal of such material 
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and to provide a reliable record of these transactions, there are 

a variety of "after the fact" J.ste tracing techniques which, ir. 

co:nhination with tracking, may assist in the enforcement of 

nedical waste regulations. such techniques may also deter others 

from mismanaging these materials. 

Floatable identification taqs are required by the State of 

New York to be included by the generator in each bag of 

infectious waste it disposes off-site.• If the material is 

improperly disposed on land or in the water, the tags assist the. 

investigator in identifying the source of the waste. 

Confetti-style identification tags have been proposed as a 

method for identifying parties responsible for mismanaged medical 

waste. This technique involves the inclusion of multiple, small 

identification tags in each package of medical waste to be 

disposed of off-site. If the tags are found in mismanaged waste 

or washed up on a beach, an investigation can be initiated. The 

number and small size of the tags could deter anyone from 

attempting to remove them prior to improper disposal.' 

Micro-coded particles have been developed which can be used 

to mark materials or individual items for positive product 

identification. One product utilizes combinations of unique 

color-codinq schemes which are then assiqned to each individual 

source. The smaller sized particles can be spray-applicated to 

mark products subject to theft and are included in commercial 

explosives to allow tracing of their illeqal use by 

identification of manufacturer, lot, batch, type, etc.• such a 

system may be applicable to medical waste either by including 
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coded particles in each package or spraying the liquid form. An 

investigator could identify the source of whole packages or 

individual items such as syringes that would not be traceable 

otherwise. 

Product codinq/recordkeeping using ink-jet coding of 

products with alphanumeric or bar codes during manufacturing may 

be used to trace sources ot mismanaged medical waste. Currently, 

such coding has been used on consumer products ranging from beer 

cans to non-prescription drugs, primarily for inventory and 

quality control. Use of such coding schemes by manufacturers 

could allow the tracking of a product from its point of 

generation or production through to disposal. Ve-ry sophisticated 

recordkeeping processes would be required to implement this 

system. 

4.& Advantaqes/Disadvantaq•• 

This section briefly describes some of the advantages and 

disadvantages of the various tracking approaches that have been 

described above. 

Paper-based systems have been the standard by which most 

commodities and other requlated materials are managed and tracked 

in transit. Advantaqes for these, other than their prevalence, 

are the relative low implementation and maintenance cost, 

simplicity in use, and, for multiple-copy forms, the existence of 

a copy for recordkeepinq. Disadvantaqes var:y with the specific 

systems but qenerally include the susceptibility to human error 

either in completion or in handlingr turthermore, record 
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maintenance and data sui:runaries are labor intensive and time­

consuming. Pre-notification may require the provision of 

additional fonns which must be handled and processed. Six or 

eight-part manifest forms which provide copies for submission to 

regulatory agencies can require a time-consuming, labor intensive 

process to match up corresponding copies. Other, simpler paper­

based tracking approaches such as the basic shipping paper may 

not provide the necessary control !or high-risk material 

shipments. 

Computer-based tracking systems are less well-characterized 

since they have only recently been implemented.to any significant 

degree in a regulatory capacity. Advantages include a potential 

reduction of human error, both in data input and direction of 

shipments and corresponding documentation. These methods can 

save time and reduce the labor required for processing status 

reports and recordkeeping. Disadvantages include the significant 

start-up, as well as maintenance costs for advanced systems, the 

significant traininq of personnel to use these systems, and the 

potential for breakdown and resulting 11 down 11 time. 

Real-time systems, which are a subset of the computer-based 

systems, have similar strenqths, and may provide excellent 

shipment monitorinq and tracking of individual packaqes or entire 

shipments, with the capability for immediate tracing when 

necessary. These systems can provide the user and the regulatory 

official with immediate status reports of shipments and can save 

time if corrective or enforcement action becomes necessary. In 

addition to the disadvantaqes cited for the computer-based 
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systems, the real-time concept requires a high degree of 

cooperative effort and e~tensive irnple~entation to operate 

effectively. 

Tracking System Evaluation 

The Agency has historically relied on paper-based tracking 

and tracing for regulation of materials transportation. The 

record of these efforts has been documented. During the 

demonstration program, EPA will evaluate the effectiveness of the 

medical waste tracking form system to monitor regulated medical 

wastes adequately from their point of generation to their 

destination. During this evaluation process, there will be 

sufficient time to examine other available alternatives for 

tracking medical waste more thoroughly. EPA will evaluate the 

potential success each system would have in tracking regulated 

medical waste: EPA will also assess the systems' use in rural 

areas, and use by small quantity generators as required under 

11008 (a) (4) (C). 

The Agency evaluation will be organized as follows: 

Systems identification will continue so that we can evaluate 

a comprehensive set of systems with potential application to 

the management of medical waste. currently, the more 

prevalent or better advertised systems are known to the 

Agency; other systems may exist and need to be identified 

and reviewed. 
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Inforination collection will be instituted to create an 

adeq'~ate base on which to evaluate each of the systems. 

contact with users and designers of the systems will provide 

an additional valuable source of this data. 

Development of evaluation methods will determine the 

criteria to measure and rate the systems. Presently, a 

number of criteria are considered crucial to the analysis: 

COST: The projected cost of each system, both in terms 

of implementation costs, start-up costs and maintenance 

costs, is a significant issue. The evaluation will 

attempt to identify all direct and indirect costs 

associated with each alternative system to understand 

the potential cost-effectiveness of each. Other 

criteria described below are directly tied to the issue 

of costs. 

IMPLEMEH'l'ATIOH1 The ease and speed of implementation 

ot each trackin9 system is of significant importance. 

New methods and different technologies will necessitate 

greater effort and time than those methods that are 

currently in use. Trackinq regulated medical waste can 

only be effective if the system is operatinq 

efficiently. 
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LEVEL OF EPPORT: The level cf effort necessary to 

i=.plement and maintain a tracking system is directly 

tied to the issue of cost. More complex and labor­

intensive systems will require added degrees of 

manpower and time, which will be directly reflected in 

the associated costs. 

SXILL/TRAINING REQUIREM!!NTS: Each system will be 

evaluated on the basis of the level of special skill or 

training that individuals will require in their day-to­

day operations. The more basic and familiar systems 

will necessarily require less specialized skills. In 

addition to affecting the regulated community, the 

individual tracking system will impose varying degrees 

of specialized skill requirements for requlators 

monitoring and enforcing the medical waste program. 

ENl'ORCEMZNT: The nature and basis of each alternative 

tracking system will directly affect its enforceability 

by the Agency and other regulatory agencies. 

Effectiveness of a tracking program will be directly 

related to the actual or perceived extent of 

enforcement aqainst illegal activities. Therefore, the 

Agency will evaluate each by an appraisal of the 

requlatory community's capability to monitor and 

respond to prohibited activities involving regulated 

medical wastes. 
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EFFECTIVENESS: The Agency will proceed with a 

comprehensive analysis and projection of the potential 

effectiveness each system would have if implemented for 

the tracking of requlated medical waste. EPA will use 

the information concerning past and current experience 

with the tracking systems implemented to date. 

The criteria, as developed, will be applied equally to all 

identified tracking methods to identify the relative 

advantages and disadvantages of each. 

The comprehensive evaluation of tracking systems will 

require a thorough analysis of the medical waste tracking system 

that has been developed and implemented in the demonstration 

program. The demonstration program will provide an opportunity 

to analyze the tracking system's effectiveness in both rural and 

urban settings and to analyze the effects of including small 

quantity generators in the tracking system. The format of the 

analysis and evaluation will include a comparison of the relative 

advantages and disadvantages of each identified tracking system. 
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CHAPTER 5 

MEDICAL WASTE H.ANDLING METHODS 

5.1 Introduction 

Section 11008 (a) (5) of RCRA as amended by the Medical Waste 

Tracking Act (MWTA) of 1988 requires that EPA describe the 

available and potentially available methods for handling, 

storing, transporting, and disposing of medical waste and the 

advantages and disadvantages of these methods. This chapter 

addresses packaging, which includes labeling and marking; on-site 

storage; off-site transportation; and disposal to landfills, 

sanitary sewers and the ocean. (Treatment of medical waste is 

discussed in the following chapter.) The term "handling" will be 

used to describe generically any or all of these practices. 

Section 5.2 describes current handling practices likely to 

be in use in states not participating in the demonstration 

program. Some of this information is based on site visits in New 

York and New Jersey before the 40 CFR Part 259 regulations were 

promulgated. Sections 5.3 - 5.5 describe the standards 

implemented in the rule, emerqinq or alternative handling 

techniques, and potential methods for evaluating medical waste 

handlinq practices. 
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5.2 current Practices 

Handling and Packaging Practices 

Medical waste handling methods, e.g., packaging, depend 

largely upon the disposal method or location of the disposal 

facility, and the existence or lack of state and local 

regulations. This section describes the handling methods that 

are currently used to prepare medical waste for transport off­

si te for incineration, transport off site for land disposal, 

disposal or incineration on site, sewer disposal, and ocean 

disposal. 

For Ott-Site Incineration 

Medical wastes destined for incineration off-site, excluding 

sharps and fluids, are generally packaged in plastic bags at the 

point o! generation. These bags are either red in color or 

labeled with a biohazard symbol for identification. The waste 

may be single- or double-bagged. The weight ot the waste often 

determines whether one or two bags are used.' 

Waste that is transported by commercial haulers is usually 

consolidated and prepared for oft-site transport in cardboard 

boxes and/or in reuseable bins, drums, etc. Vehicles used to 

haul the waste may or may not be compactor trucks, depending on 

existinq state or local requlations. In addition, secondary 

containers or additional packaqinq may be required by state or 

local regulations, or by the disposal facility. Waste 

transported by the generator is not always as carefully packaged 
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and may not be placed in a secondary container. 2
i Medical waste 

generated in laboratories is typically autoclaved prior to 

packaging and transport off site to an incinerator. 

Medical waste is sometimes compacted prior to packaging or 

transport. A survey conducted in King county, Washington found 

that 31% of the hospitals surveyed compacted sharps and liquid 

wastes. Other generators (medical offices, laboratories, and 

veterinary offices) did not compact sharps or liquid wastes.• 

Sharps, such as needles, scalpels and syringes, which may 

pose a threat to worker safety, are col!llllonly contained in rigid, 

puncture-resistant sharps containers as the primary packaging. 

The majority of hospitals and other medical facilities use such 

sharps containers.'' The practice of clipping the sharps for 

disposal has become less common because of the risk of needle 

stick injuries.' Other types of glassware are typically placed 

into plastic bags which are then placed into rigid cardboard 

containers or reusable drums or bins. 

Liquids that are not sewered are commonly contained in 

rigid, break-resistant containers. Some suctioned fluids are 

suctioned directly into rigid plastic disposable containers. 

Small quantities of liquids from lab specimens (such as blood 

vials) are often poured directly into plastic baq(s) and then 

placed in a box or other container.• 

For Land~ill Disposal 

~· 

The majority of medical waste is transported off-site for 

disposal in municipal landfills. The waste is typically packaged 
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in plastic bags and handled as general municipal solid was~e 

(placed in a dumpster until transport and sometimes compacted) . 

In states or localities where only treated medical waste can be 

landfilled, the regulations usually specify a method such as 

steam sterilization. This waste, destined for landfill disposal, 

is often packaged on site in autoclavable (e.g., polypropylene) 

bags, decontaminated, and then handled as general solid waste. 

For on-Site Treatment or Disposal 

Facilities with on-site treatment and disposal capabilities, 

e.g., incinerators, are primarily concerned with packaging 

medical waste to ensure worker safety. Single or double red bags 

are often used; however, less care is taken to segregate medical 

wastes from other .wastes. The medical waste is rarely placed in 

secondary containers or marked, and is often moved about the 

facility in open carts. 

For Sewer and Ocean Disposal 

EPA considers sanitary waste that passes through a sewer 

system to be "domestic sewage," which is excluded trom the 

definition of solid waste under RCRA Section 1004(27). In 

addition, EPA interprets the domestic sewaqe exclusion to include 

mixtures of sanitary wastes and other wastes that pass throuqh a 

sewer system leadinq to a publicly owned treatment works for 

treatment [see 45 lB 33097, May 19, 1980]. Such mixtures are not 

"solid waste," and thus are not "medical waste" under RCRA once 

they enter the sewer system that will mix them with sanitary 
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wastes prior to storage or treatment by a publicly owned 

treat~ent works. Some body fluids resulting from medical 

procedures such as surgery, or from autopsy, are suctioned and 

discharged directly into the sewer system.' Others are placed in 

temporary holding containers and then poured into the sewer 

system. Recent amendments to the Federal Water Pollution Control 

Act (contained in Public Law 100-688) may affect these practices; 

in addition, state or local requirements may also affect these 

practices. 

ocean disposal of medical waste is prohibited or restricted 

as a result of the United States Public Vessel Medical Waste 

Anti-Dumping Act of 1988, the Marine Protection, Research and 

Sanctuaries Act of 1972, and the Act to Prevent Pollution from 

Ships. The U.S. Navy has altered handling practices and is 

presently evaluating methods that treat, compact, package and 

store ship-generated medical waste on board, or that treat and 

destroy medical waste, thereby allowinq its disposal at sea. 

Storage 

Medical waste that is transported off-site for disposal may 

be stored in indoor or outdoor storaqe areas. Th• location and 

capacity of a storaqe area depends on the quantity of medical 

waste generated, the frequency of pick-ups, urban versus rural 

location, and whether on site or off site disposal will occur. 

Facilities that generate larqe volumes of waste and/or are 

located in urban areas often store the waste inside and have 

frequent pick ups due to limited storaqe capacity. A facility 



with fewer pick-ups may prefer to store the waste outdoors for 

aesthetic reasons. Storage time can vary from less than 6 hours 

to one month, or 11 as needed. "'0 

Medical waste intended for on-site treatment (e.g., 

incinerator) is generally stored in rooms near the incineration 

facility. outdoor storage is less common, except where space may 

be a problem. In a small, rural hospital, for example, storage 

may be more convenient outside even if the waste must be brought 

inside again for treatment. Some storage areas have a lock 

and/ or 1 imi ted access. "· •J 

In general, wastes that may become putrescent quickly (e.g., 

bulk pathological wastes) are stored in refrigeration units until 

transport or treatment. '1 

Transport 

Trucks are the most common type of vehicle used to pick up 

and transport medical waste. New York's municipal solid waste is 

sometimes transported by barge. Small vehicles similar to vans 

are used to pick up small quantities of medical waste from 

individual practitioners. Dump trucks are sometimes used in 

rural areas. Flat-bed trucks are also used when the waste is 

stored in larqa containers (roll on - roll oft) which can be 

removed from the facility for transport to a disposal facility. 

Compactor trucks are used when landfills allow such disposal. 

When medical wastes are hauled lonq distances to disposal sites, 

tractor trailers are often used. Some haulers also employ 

refrigerated trucks for transport; however, this is not an 
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indust~y-wide practice. EPA does not believe rail transport is 

used for medical waste transportation except when such waste is 

included in municipal solid waste. One railroad presently moves 

some municipal solid waste from East Coast states to the Midwest 

for disposal.·· 

Cor.\Inercial transporters are comJnonly used to haul medical 

waste off site for incineration (or for other disposal in 

addition to landfilling). ComJnercial transporters are especially 

popular in urban areas where they can make several pick-ups in a 

srnall area." 

The practice of shipments of sharps via the U.S. Postal 

Service and specialized sharps transporters has been growing and 

is gaining in popularity for generators of small quantities of 

sharps. With respect to the specialized transporters, the 

generator is typically supplied with containers in which the 

sharps can be packaged for transport to a final disposal 

location. These transporters typically serve small generators 

(e.g., nursing homes and physicians) although the practice is 

expanding to larger generators such as hospitals. ••.•1 In New 

Jersey, a pharmacy that supplies pharmaceuticals and sharps to 

nursing homes has enqaged in collecting and transporting the used 

sharps for disposal. 11 

Generators ot small quantities of waste or generators in 

rural areas are more likely to transport waste to the disposal 

facility themselves. Generators of small amounts of medical 

waste, e.g., individual practitioners, often transport the waste 
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to a la~ger generator (a hospital or laboratory) who :n turn 

disposes of or arranges for the disposal of the waste.·• 

Landfill Disposal 

Most medical waste that is not incinerated, and ash from 

incineration, is disposed in landfills. While infectious medical 

waste is often treated (steam sterilized) prior to landfillinq, 

depending on state and local regulations, several types of 

generators dispose of small quantities of untreated medical waste 

directly in landfills.~ 

A landfill operator's self-imposed restrictions may also 

determine what is disposed of and how the waste is handled. For 

example, landfills serving urban areas sometimes do not accept 

certain wastes from medical waste generators, even though they 

are allowed to under existing state or local laws.l• Where 

capacity is less of a problem, e.9., in rural areas, there are 

generally more liberal policies about accepting waste. The 

controls that the landfill places on medical waste directly 

affect generators, and cause them to adapt to the standards set 

by the landfill operator. 

S.-3 standards Implemented by th• Rule 

The requlations, promulqated at 40 CFR Part 259, address 

current required handlinq methods of medical waste through 

standards for segregatinq, packaging, storing, labeling, marking, 

and transport of the waste. 
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Segrega~ic0 

section 259.40 requires generators to segregate sharps, 

(including sharps containing residual fluids) and fluids (in 

quantities greater than 20 cubic centimeters), from other 

regulated medical waste to the "extent practicable 11 if the waste 

is intended for off-site transport and disposal. 

Packaging 

The packaging requirements are designed to protect waste 

handlers and the public from exposure to regulated medical waste. 

General requirements for packaqinq regulated medical waste have 

been established in 40 CFR 259.41. Prior to off-site transport·~ 

regulated medical waste that is not "oversized" must be packaged 

in rigid and leak-resistant containers that are impervious to 

moisture, sufficiently strong to prevent tearing or bursting 

under normal handling, and sealed to prevent leakage during 

shipment. 

Sharps must be packaged in containers that meat the above 

requirements, and that are puncture-resistant as well. Fluids in 

quantities greater than 20 cubic centimeters must be packaqed in 

containers that meet the above requirements, and are also break­

resistant and tiqhtly lidded or stoppered. Reusable containers 

are permissible: in many cases, containers that can be loaded on 

pallets and mechanically moved can be used, as long as the 

containers are not subjected to undue stress or compaction during 

transport, loading and unloading. 
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While EPA d not establish specific requirereents for 

oversized medical waste, EPA recommends that these wastes should 

be nanaged in a manner that protects the handler and the public 

from exposure. 

Labeling 

Section 259.44 requires generators to label packages 

containing untreated regulated medical waste with the words 

''infectious waste" or "medical waste," or with the universal 

biohazard syml:>ol. Each layer of packaging or container used to 

meet the packaging requirements must be so labeled. Treated 

medical waste does not require a label on the package. 

Marking 

The outer surface of all regulated medical waste containers 

that are used to meet the packaging requirements must be marked 

to identify the generator, if the waste is transported off-site. 

The outermost surface of the outermost container must also 

identify the transporter(s) and the date of shipment. The 

markings must be water resistant. Other markings such as bar 

codes are also allowed. Markings are required by Section 259.45 

to help identity those persons responsible when waste that has 

been mismanaged or improperly disposed is found. 

Storage 

Medical waste stored on site prior to off-site transport or 

on-site treatment or disposal must be (1) stored in a manner and 
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location that protects the integrity of the packaging; (2) 

afforded protection from water, rain and wind; (3) maintained in 

a non-putrescent state; (4) stored with access limited to 

authorized employees; and (5) protected from animals. If stored 

in outside storage areas, the regulated medical waste must be in 

units such as dumpsters, sheds, and tractor trailers that are 

locked to prevent unauthorized access. 

Transport 

Section 259.73 specifies that requlated medical waste must 

be transported in a leak-resistant, tully enclosed, carqo­

carrying body that is maintained in 9ood sanitary condition. 

Compaction of packaged waste must be avoided because it can 

destroy the packaging, markings, and labels and increase the 

potential of exposure to handlers or the public from regulated 

medical waste. 

S.4 Evolvinq Bandlinq an4 Manaqement Technique• 

Handling 

Sharps 

A variety ot new types of containers are being developed in 

which sharps can be directly placed and contained for shipment. 

These include both fiberboard boxes and plastic containers. The 

advantages of these types ot containers is that they can be 

closed, limiting exposure in the event of mishandling, and are 
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rigid and leak- and puncture-resistant. Other managemen~ and/or 

containment systems will be addressed in the next interim report 

that could minimize the handling of bags and other containers by 

healthcare workers and waste handlers. 

Marking 

Evolving methods of marking medical waste to identify its 

source include the use of bar codes and optical scanning 

equipment or readers. Bar code systems (discussed in greater 

detail in Chapter 4) are useful only to individuals capable of 

decoding the information; otherwise, they are not an effective 

method of identifying the generator or transporter of waste. New 

York has required generators to place floatable tags in each 

package of waste in order to identify the generator of the waste 

washed up on a beach. Other tracing or detection methods with 

potential application include confetti sized markers or tags or 

micro coated particles, as discussed previously in Chapter 4. 

Compaction 

Compaction of medical waste durinq or prior to packaging is 

discussed in Chapters 6 and 7 because it is a method that reduces 

the waste•s volume. The regulations at 40 CFR 259.73 prohibit 

compaction of containers of regulated medical waste durinq 

loadinq onto a transport vehicle, during transit, and durinq 

unloading. However, systems exist within hospitals in which 

unpackaged and/or untreated medical waste is being compacted into 

bulk containers prior to transport off site. Some of the systems 
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in use are capable of loading compacted waste in bags into a 

dumpster, incinerator or truck without direct handling of the 

bags. However, potential problems for the haulers and 

destination facilities may exist when the bags are unloaded from 

a truck during final disposal. 

The Department of Defense (000) is presently evaluating 

various treatment and compaction options to contain and store 

medical waste while vessels are at sea. Compaction could be 

beneficial in urban areas where both storage space and disposal 

location are problems; however, EPA believes that certain 

untreated medical wastes should only be compacted it the 

compaction takes place in a closed chamber which eliminates the 

possibility of exposure to infectious aqents through aerosols. 

Transport 

Systems are evolving which minimize handling of requlated 

medical waste by the healthcare worker and waste handler. 

Automated systems are available that will treat, compact, and 

package waste placinq it directly in bins that can be 

mechanically loaded and unloaded, thus avoiding direct handling 

by the healthcare worker. System applicability depends on the 

amount of waste generated, existing manaqement techniques and 

their acceptance, and the facility's ability to meet new capital 

and operational and maintenance costs. 

Rail shipment may be evolvinq as an alternative to transport 

by truck. Although EPA cannot cite a specific instance ot the 

transport of medical waste by rail, one rail company is presently 
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rr.ovir.g municipal solid waste to midwestern states for disposal 12
• 

Inter.nediate length truck hauls (400 to 600 miles) of medical 

waste are occurring from sites of generation in New York and New 

Jersey to disposal facilities in Ohio, Quebec, and South 

Carolina. The economic viability for intermodal truck-rail 

transport may soon be present. Roll-on/roll-off containers and 

trailers on flat cars may be viable future transport options. 

Due to the shortage of landfill capacity within the State of 

New Jersey, some municipalities are compacting municipal solid 

waste at bale and transfer stations and are shipping it to out of 

state landfills." A similar system could be implemented for 

medical waste. If medical waste destined for a landfill has been 

properly treated, the potential threat posed by exposure to 

pathogens through compaction may be reduced. However, the 

physical danger from sharps, which results when bags and boxes 

are crushed from compaction, is still present. 

5.5 Methods to Evaluate Medical Waste Bandlin9 

The effectiveness of alternative medical waste handling 

practices can be evaluated on the basis of several factors 

includinq cost, operational ease, reliability and the reduction 

of potential hazards. A variety of measures could be considered 

by the health care industry and waste manaqement industry to 

evaluate the available and potentially available handling and 

management method, as follows: 

Capital cost tor purchase of handling system 

• Operational and maintenance costs 
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Time required to implement each handling system, 
including necessary training 

System integrity and reliability 

Likelihood of self-implementation 

Effectiveness in reducing worker exposure to the waste, 
and 

Effectiveness in reducing the public's exposure. 

In future reports, EPA plans to evaluate the alternative 

handling methods presented in this chapter, using the last two 

measures. 

5-15 



5.6 Referen~es 

l. Region II, EPA (SAIC). Characterization ot Medical Waste 
Generation and Treatment and Disposal Practices in New York 
and New Jersey. January JO, 1989. 

2. Reference 1. 

3. Science Applications International Corporation. Site visit 
reports of generators of medical waste in New York and New 
Jersey. Novem.ber, 1988. 

4. Turnberq, Wayne L., Seattle-King County Department of Public 
Health. An examination and Risk Evaluation of Infectious 
waste in King County, Washington. March 18, 1988. 

5. Reference l. 

6. Reference 4. 

7. Reference 3. 

8. Reference 1. 

9. Reference J. 

10. Reference 4. 

ll. Reference 3. 

12. Reference 4. 

13. Reference 3. 

14. Traffic World. "Railroads Look at Solid Waste, see Bulk 
Commodity for the Future." May 1989. 

15. Reference l. 

16. Reference l. 

17. Telephone conversation with SAIC and BioSafety. November 
28, 1988. 

18. Reference l. 

19. Reference l. 

20. Reference l. 

21. Reference l. 

22. Reference 14. 

S-16 



23. waste Age. ''Transfer of Baled Wastes is one Solution." 
Decerr~er, 1988. 

5-17 





CRAP'l'ER 6 

MEDICAL WASTE TREATMENT METHODS 

Section-11008(a) (6) requires EPA to report on available and 

potentially available methods for treating medical waste. There 

are a variety of available methods for treatment of medical waste 

to render the waste noninfectious or less infectious, and 

unrecognizable. In accordance with the breadth of processes 

specified in llOOS(a) (6), the term "treatment", as used in this 

and the following chapter, includes processes that cause waste to 

become less recognizable. This usage is thus broader than the 

definition of treatment found at 40 CFR 259.lO(a), which limits 

treatment methods to those 

... designed to change the biological character or 
cornposition of any regulated medical waste so as to reduce 
or elirninate its potential tor causing disease. 

The principal available and potentially available techniques 

for treating medical wastes are: 

Incineration 
Steam Sterilization 
Gas Sterilization 
Chemical Disinfection with Grindinq 

• Thermal Inactivation 
• Irradiation 

Microwave Treatment 
Grinding and Shredding 
compaction 

The following sections describe each method and discuss the 

advantages and disadvantaqes of each. At this point it is not 
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possible to estimate the proportions of Section 11002 waste types 

that are subjected to each treatment technique, or to various 

combinations of treatment techniques. Some of this information 

~ay become available as the incinerator and transporter reports 

required by 40 CFR 259.78 and §259.62 are submitted; if it does, 

EPA will provide it in future reports. In addition, further 

information on the treatment processes described here and others 

(such as chemical disinfection) will be provided in future 

reports. 

6.1 Incineration 

Incineration is a process in which wastes are burned under 

controlled conditions to oxidize the carbon and hydrogen present 

in the waste. Incineration can be used to treat many types of 

waste; materials which are not incinerable remain as residue, 

along with unburned combustibles. 

Three principal categories of medical waste incinerators are 

used in the U.S. These classes are: 

Modular, starved air incinerators 
• Rotary kilns 
• Retort or batch incinerators 

Rotary Kilns 

The rotary kilns consist of a large metal drum lined with 

ceramic bricks. The kiln is tilted at a slight angle and is 

slowly rotated. The wasta is introduced at the upper end and 

moves slowly through the device. The kiln rotation is a means to 

mix or stir the burning bed and transports the solids through the 
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kiln. Auxiliary fuel and air are sometimes used to aid in the 

destruction of organic material. The amount of auxiliary fuel 

used depends on the desired temperature, the quantity of air 

introduced and the heat content of the waste. The waste material 

burns as it moves through the kiln and residual ash is 

continuously removed from the lower end. 

The gases formed by the burned waste move from the kiln into 

a stationary chamber called a secondary chamber. More air and 

fuel are added to aid in the destruction of the organic compounds 

in the gas. Typically the kiln is operated at around 1600°F and 

the secondary chamber around 2000°F. The gases leaving the 

secondary chamber enter the heat recovery and air pollution 

control equipment, if the incinerator is equipped with these 

devices. Otherwise, the gases leaving the secondary chaml::ler are 

emitted to the atmosphere. 

Modular. Starved Air Ipciperators 

In this type of system, wastes are pushed through the 

primary combustion chamber in new facilities by compressor rams, 

and loaded manually in older facilities. Air is blown up through 

the waste from below. The devices are known as starved air 

incinerators because controlled (substoichiometric) quantities of 

air are introduced into the primary chamber to partially burn the 

organic material. The partially burned organic compounds are 

discharged (leave) the primary chamber and enter into the 

secondary combustion chamber. 

The exhaust gases flow from the primary chamber into the 

secondary chamber where additional air is added. Often auxiliary 



fuel is added to aid in the complete destruction of all of the 

unburned material in the gas.' As in a rotary kiln, the gases 

leaving a modular starved air incinerator may pass through heat 

recovery equipment and/or air cleaning equipment, or may be 

emitted directly into the atmosphere. This type of incinerator 

has uncontrolled particulate emission levels of about 0.1 grams 

per day, standard cubic feet, if the unit is well-designed, well­

operated, and well-controlled. 

Retort or Batch Incinerators 

Retort incinerators are the simplest type of incinerator. 

The operator preheats the waste burning chamber and places the 

waste inside. Preheating is not always conducted, but is 

recommended. Retort incinerators which are filled full of waste 

(i.e., "stuff-and-burn") cannot be preheated; but they may be 

designed to allow preheating of the after burner chamber. Fuel 

and air are introduced through burners. The incinerator operates 

until all the waste is burned; after a cool-down period, it is 

opened and the ash is quenched and removed. These incinerators 

could also be equipped with heat recovery and are rarely 

controlled by add on air pollution control equipment. 

Advantages 

Incinerators can potentially destroy any material containing 

organic carbon, including pathogens found in medical wastes. 

Incinerators typically reduce the volume and mass of material 

that must be disposed of in landtills by 80 to 95 percent. In 

addition, materials are less recognizable after incineration. 
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• The heat from incineration can be recovered and used to 

generate steam, which can be used directly or can be used to 

generate electricity. Heat recovery devices reduce the net 

operating cost of the incinerator by creatinq a useful product. 

Disadvantages 

Air emissions from incinerators contain several pollutants 

of concern and is one of the principal disadvantages ot using 

incinerators. In addition, incinerators are complex and require 

trained operators. The trend toward more stringent requlations 

will increase the complexity of incineration equipment. Rotary 

kiln incinerators have a number of movinq parts, and thus may 

require more extensive maintenance than other techniques. 

Incinerators also represent a moderate risk to operators and 

maintenance personnel due to the hiqh operatinq temperatures and 

the potential for fires. It is difficult to routinely test the 

ability of an incinerator to destroy pathoqens. Medical waste 

incinerator ash may be a hazardous waste under RCRA Subtitle c 

regulations. This issue was previously addressed in Chapter 2, 

above. 

6.2 steam sterilization 

steam sterilization, also known as autoclavinq, is a 

commonly used method for decontaminatinq wastes. The term 

"sterilization" can be misleadinq in that waste is not actually 

sterilized in all cases. However, the term "steam sterilization" 

is commonly used because the same process is used for sterilizing 

equipment. 
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The waste is placed in a sealed chamber and exposed to stea~ 

at the required temperature and pressure for a specified ti~e. 

The conditions commonly recommended for hospital sterilization 

are processing for 12 minutes in contact with saturated steam at 

l21°C.' 

Advantages 

The equipment used in steam sterilization is simple to 

operate. The technology is proven and has been used for many 

years in the health care industry. Steam sterilization is 

capable of decontaminating most medical wastes classes. It does 

reduce the volume and render some plastic materials non­

recognizable. Additionally, there are biological indicators 

currently available which provide quality assurance for equipment 

friction. 

Disadyantages 

The process does not reduce the mass of material that must 

be disposed of after treatment. The steam sterilization process 

can produce extremely offensive odors. If odors are released, 

then volatile orqanie compounds may also be released into the 

ambient air. The odorous material could include toxic emissions. 

Also, steam sterilization does not affect the recoqnizability of 

most non-plastic wastes. Operators must be alert tor wastes that 

can be volatilized by the hiqh temperatures; in addition, a 

potential safety hazard exists because of the hot surf aces in the 

autoclave. 
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6.3 Gas sterilization 

:n gas sterilization processes, waste is exposed to a gas. 

The wastes are placed in an air tight chamber: air is evacuated 

and a sterilizing agent, such as ethylene oxide or formaldehyde, 

is introduced. The gas penetrates the waste and kills infectious 

agents. Gas sterilization is rarely usedJ to treat medical 

wastes. 

Advantages 

Gas sterilization can be used to treat reusable items that 

cannot be subjected to heat and moisture. 

Disadvantages 

The use of gas sterilization is complicated by the potential 

worker exposure to the disinfectant qas, because ethylene oxide 

and formaldehyde are probable human carcinogens., In addition, 

gas sterilization does not reduce waste volume or waste weiqht, 

nor does it affect waste recoqnizability. In qas sterilization 

processes, the toxic gases are vented to the atmosphere after 

use: treated materials contain residues of the sterilizing aqent 

that are released over time. 

1.4 Chemical Disinfection With Grin4inq 

Chemical disinfection processes involve contacting medical 

wastes with a liquid chemical disinfectant. The wastes are 

initially qround to ensure that the chemical agent can penetrate 

the wastes and to aid in disposal ot the residues. Th• materials 

then enter a bath where they are mixed with the disinfectant. 
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The resulting liquids, including any remaining disinfec~ing 

agents, are released to the sewer system ~hile the solid resid~es 

are drained of the disinfectant and disposed of in a landfill. 

Public Law 100-688, Title III, Subtitle B, §3202, adopted by 

Congress on October 19, 1988, forbids the discharge of medical 

wastes to navigable waters. EPA is considering the need to 

develop regulations to implement that prohibition. The Agency is 

concerned that certain pathogens may remain infectious even after 

they pass through a sewage treatment plant. Dischargers should 

not dispose of any medical wastes to the sewer without first 

checking with public health and municipal sewage treatment 

authorities to determine whether the disposal presents any risk 

to the public. 

Advantages 

The grinding will reduce the volume of the waste but will 

not reduce the mass. Wastes are generally rendered 

unrecognizable by the process, if the grinding results in a 

finely divided residue. 

Disadvantages 

The chemicals used as disinfectants may present a moderate 

risk to operators and maintenance personnel. Dependinq on the 

disinfectant used, the spent disinfectant solution may exhibit 

characteristics which make it unsuitable for disposal in 

municipal sewage systems. In addition, the ability of the 

process to render the waste less infectious has not been 

thoroughly evaluated. 
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6.5 Thermal Inactivation 

Ther.::al inactivation involves heating a waste to 

te~peratures which destroy infectious aqents. Generally this 

method is used only fer large volumes of liquid wastes.· 

Typically, the liquid wastes are placed in a chamber which is 

heated to a pre-determined temperature. The wastes are held in 

the cham.ber for a specif led period of time and then released. 

Non-liquid wastes may be subjected to dry heat in an oven. 

Advantages 

Thermal inactivation can be used for liquids, which are not 

effectively treated by either steam or qas sterilization. The 

treated liquid waste can be diseharqed into a municipal sewer 

system. 

Qisadvantages 

The extensive time and energy requirements preclude comJDon 

use for treatment ot waste in solid form.' Thermal inactivation 

does not alter the phyaieal form or quantity of waste that must 

be disposed of after treatment. Federal, state, or local 

requirements for discharge to a sewer system may include a 

maximum temperature limitation; thus, heat exchanger• may be 

needed to reduce a treated liquid waste'• temperature. 

'·' Irra4iation 

Irradiation with ultraviolet or ionizing radiation is a 

potentially available method for treatinq medical wastes. Th• 

process involves usinq ionizing radiation from a source such as 



cobalt 60, to destroy infectious agents, or using ultraviolet 

radiation. ~onizing radiation techniques are sicilar to those 

currently beinq used to sterilize medical supplies, food, and 

other consumer products. 

Advantages 

Ionizin9 radiation has demonstrated two advanta9es over 

conventional treatment techniques: little enerrJY input is 

required, ·because the equipment requires only a small amount of 

electricity and no heat, and ~t is suitable for use on materials 

which cannot be thermally treated. 

Disadvantages 

Ionizinq radiation technolorJY is complex and requires highly 

trained operatinq and support personnel. Tha radiation source in 

the device will eventually decay and require replacement. 

Disposal of the decayed source is a significant problem. The 

ability of source to activate trace metals present in the waste 

has not been well characterized. 

Human exposure to ultraviolet radiation can cause adverse 

health effects. 

6.7 Microwave Tr•atllent 

Microwaves are beinq used to treat medical wastes, although 

the technolorJY has not yet been applied commercially in the 

United States. Usinq thia technique, wastes are first ~round and 

shredded to improve the effectiveness of th• treatment ayatem. 

Next the wastaa are sprayed with water. An auger moves the 
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wastes past a series of microwave power packs which subJect the 

waste to ~icrcwaves. The microwaves heat the waste to 20C'F, ar.d 

volatile materials and water are driven off during the process. 

Advantages 

The grindinq reduces the volume and recoqnizability of waste 

to be treated by as much as 80 percent. However, the weight is 

essentially unaffected. Portable microwave treatment facilities 

are commercially available. 

Disadvantages 

The main disadvantage of microwave treatment systems is that 

they are not capable of treatinq patholoqical wastes such as body 

parts or animal carcasses. Also, the potential for the release 

of volatile material may exist. 

1.a Crindinq and Shreddinq 

Grindinq and shreddinq are used to convert medical wastes 

into a more homoqeneous form that can be easily handled. In 

these processes, medical wastes are physically broken into 

smaller particles. Th• equipment is sometimes maintained at a 

negative pressure to ensure that no material escapes from the 

device. Needle-clipping devices are sometimes used to remove 

needles from syrinq••· 
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Advantages 

Grinding will reduce the volume of the waste material. In 

addition, the processes may render tha waste partially 

unrecognizable. 

Disadvantages 

There may be some health risk associated with operation of 

the equipment, because there ia a potential for pathogens to form 

an aerosol as a result of the grinding and shredding process. 

6.9 compaction 

Compaction techniques are used to reduce waste volume; they 

can also affect waste recognizability. A hydraulic ram is 

generally used to compress the waste against a rigid surface. It 

is not a technique designed to render a medical waste non­

infectious or less infectious. 

Advantages 

Compaction reduces waste volume; it can render waste less 

recognizable to varying deqr•••· 

Disadyantages 

Compaction can destroy the inteqrity of containers, causing 

dispersion ot materials. There is a potential for aerosol• to 

form and be released; also, liquids can drain out of the device. 



6,10 References 

l. Lee, C.H., T.J. Montville, and A.J. sinskey. "Comparison of 
the Efficacy of steam Sterilization Indicators." Applied 
and Environmental Microbiology, J7(b), pp. 113-117, 1979. 

2. Layne, P., W. Westbrook, K. Hendry, and T. Pierson. Review 
and Evaluation ot Existing Literature on Generation, 
Management, and Potential Health Effects of Medical Waste. 
Contract No. 68-01-7075, U.S. Environmental Protection 
Agency, Washington, o.c., November 1988. 

J. u.s. Environmental Protection Aqency, Carcinogen Assessment 
Group. List ot Carcinogens. Washinqton, o.c., April 24, 
1980. 

4. U.S. Environmental Protection Agency, Office of Solid Waste. 
EPA Guide for Infectious Waste Management. EPA/530-SW-86-
014, May 1986. 

s. Reference 4. 

6. U.S. Environmental Protection Agency, ottice of Air and 
Radiation. Hospital Waste Combustion Study: Data Gathering 
Phase. EPA/450/3-88-017, December 1988. 

6•13 



CHAPTER 7 

MEDICAL WA8T! TJU:ATMENT EFF!CTIVEN!!SS 

For each of the treatment methods identified in Chapter 6, 

operating procedures can attect the method's effectiveness in 

reducin9 the wasta's disaasa-causinq potential, or in renderinq 

the waste less recognizable. As required under 11008(a) (7) this 

chapter outlines the effectiveness, includinq operating factors 

affecting effectiveness, available quality assurance procedures, 

required maintenance, and operator traininq requirements of the 

methods identified in the previous chapter. In future reports, 

EPA will further develop this information by compilin9 available 

information, and will consider the need for conducting tests of 

treatment effectiveness. 

7.l Incineration 

Factors Affecting Effectiyeness 

The same qeneral factors influence th• ef factiveness of all 

com.men types of medical wa•t• incineratora. 

Incineration temperature i• one of the tactors which 
influence the effectiveness ot an incinerator. Hi9h 
temperatures increase th• destruction ot orqanic 
compounds. 

• The residence time ot the solid materials in the 
incinerator is also important. Th• lonqer the solids 
are allowed to ramain in the incinerator the more 
complete the destruction ot organic materials will be. 
However, lonq residence times tor solid• reduce the 
throuqhput rate ot the incinerator. Rotary kiln• 
operate most efficiently when lar9e quantities of waste 
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are to be incinerated. In contrast, batch incinerators 
cannot process large quantities of waste efficiently. 

The mixinq of the waste with the combustion of high 
temperature air is another parameter that affects the 
completeness of the coml:lustion and the treatment 
effectiveness. Of the three classes of incinerators, 
rotary kilns are qenerally the most affective at mixinq 
the solid materials. The kiln's rotation aids in 
mixinq the wastes and helps ensure that no pockets of 
unburned material are formed. This is particularly 
useful when carcasses and other wastes with hiqh 
moisture contents are burned. The large amount of 
water in these materials tends to cause them to burn 
more slowly than the surroundinq material. If th• 
pockets are not broken up, unburned material may pass 
throuqh the incinerator. 

The characteristics of the waste can influence 
incinerator temperature and required residence times. 
Waste material which contains large quantities ot 
plastics and paper has a high heat content and will 
burn quickly and produce high temperatures. Wastes 
which contain larqe amounts of fluids and large bulky 
moist objects will burn slowly and produce relatively 
low temperatures. Additional fuel may be needed to 
burn larqe quantities of wet wastes. 

Oyality Assurance and Oyality Control Procedures 

Monitoring an incinerator is a relatively difficult task, 

because the waste• are highly variable. For effective 

incineration, it is necessary to continuously monitor the 

incinerator to ensure that the required temperature is 

maintained, the required quantity of air is b•inq supplied, and 

the waste•s characteristic• are appropriately accounted for. 

Maint1nance and Operator Training 

Due to the complexity of incineration systems, relatively 

frequent maintenance is required. Maintenance includes 

replacement of worn refractory, removal ot ash deposits on walls 
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and ducting, cleaning and replacement of air inlets, and repair 

of worn mechanical parts. 

Because operator training is necessary for effective 

incinerator operation, ~PA has developed a training course for 

hospital incinerator operators available through the EPA Regional 

Offices.' Course materials have been distributed to State 

agencies responsible tor administering the Clean Air Act that 

wish to conduct operator traininq programs. Proper incinerator 

operating techniques may reduce maintenance and repair cost in 

addition to reducing air emissions. 

7.2 steam sterilization 

Factors Affecting Effectiveness 

Three important factors in steam sterilization processes are 

temperature, pressure, and exposure time. The size and material 

of the load, the material of the autoclave baq and the container, 

and the vaste•s eontiguraticn in the chamber also attect th• 

steam penetration and heat transfer. 

For effective treatment, all of the material within a steam 

sterilizing unit must be exposed to steam at a certain 

temperature for a sufficient lenqth of time. Materials to be 

sterilized are qenerally placed in polyethylene baqs which are 

then placed in a steel or polypropylene container and loaded in 

the unit. The exposure time can be lenqthened to compensate for 

poor heatinq or poor steam penetration. 



Quality Assurar.ce and Quality Control Procedures 

The steam temperature and pressure in the chamber are the 

parameters routinely monitored. The cycle tiMe can be adjusted 

by the operator to account for load to load variations in the 

waste. 

Two methods of quality control can be utilized to ensure 

proper equipment function; chemical indicator• and biological 

indicators. A chemical indicator that chanqes color when a 

certain temperature is reached can be used to verify that a 

specific temperature has been achieved. However, such indicators 

do not show the length of time the waste has been exposed to 

steam at that temperature. 

Another quality control method involves placinq spore strips 

of Bacillus stearothepnophilua in the autoclave with a load of 

waste. B~ stearothepnophilus is used as a bioloqical indicator. 

It is able to sur1ive in elevated temperatures by forming spores. 

The viability of the destruction of B. stearothermophilus spores 

durinq the decontamination period ensures that virtually all 

heat-resistant bacterial pathoqena are inactivated. 

Maintenance and Operator Training 

Autoclaves require some maintenance. In addition, althouqh 

they are relatively simple to operate, operator traininq is 

needed because of th• potential safety hazards. 



7.3 Gas sterilization 

factors A!!ectinq Effectiveness 

~o ce effective, the sterilizinq agent in a gas sterilizing 

unit must be able to penetrate the wastes and must be present in 

a sufficient concentration. The presence of organic matter or 

soiling aqents on the waste surf ace can interfere with the 

sterilizing agent's action. Cycle time, relative humidity, and 

temperature in the unit also affect the technique's 

effectiveness. 

Oyality Assyrance and Quality Control procedures 

The effectiveness ot a gas sterilization system can be 

periodically checked usin9 spores ot a bacterial specie~ that is 

resistant to the sterilizinq aqent. 

Maintenance and Operator Training 

Some operator traininq is required to operate a qas 

sterilization unit because of the potential exposure to compounds 

such as ethylene oxide or formaldehyde. 

7.4 Chemioal Di•iDfeotioD 

Factors Affecting Eftectiyeness 

In chemical disinfection, infectious agents must be exposed 

to a chemical disinfectant that acts aqainat the microorqanisms 

present in the waste. Waste particle size, porosity, and 
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per::neacility all affect the ability of the checicals to penetrate 

the ~aterial. Grinding the waste prior to treatment reduces the 

size of the material, and increases the potential effectiveness 

of the ~ethod. As with gas sterilization, soilinq or organic 

matter present on the waste surfaces can also reduce 

ef:ectiveness. 

Quality Assurance and Quality Control Procedures 

Currently, no standard procedures exist to monitor th• 

effectiveness of the treatment. One facility uses a direct 

contact procedure to culture bacteria present in the waste after 

treatment.• Since the wastes are qround prior to treatment, it 

is not possible to place a separate container of indicator 

organisms in the waste to monitor the treatment. 

Maintenance and Operator Training 

Some periodic maintenance is required; the grinding 

apparatus in particular i• subject to wear. However, little 

specialized operator traininq i• required. 

7.5 Thermal InaotivatioD 

Factors Affecting Etf1ctiy1ne11 

The principal factors influencinq the effectiveness of heat 

inactivation are the cycle lenCJtb and temperature, which are 

determined by the pathoqen•' reaiatance to heat. For dry heat 



~ethods, circulation of the heated air is necessary to er.sure 

that all waste reaches the required te~perature. 

Quality ~ssurance and Quality Control Procedures 

The only continuous monitoring currently available for these 

units is teaperature. Path09en destruction monitorinq involves 

periodically spiking the waste with a known quantity of heat­

resistant bacteria and testing viability after treatment. 

7.6 Irradiation 

Eactors Attectinq Ettectiyeness 

Tc be affected by ultraviolet radiation, microorqanisms must 

have direct exposure to the UV rays tor a sufficient lenqth ot 

time. Relative hUJDidity can atteet the treatment effectiveness 

of ultraviolet radiation. With ionizinq radiation, hiqher 

exposure rates are more effective at destroyinq infectious 

agents.' However, th• minimUJD required exposure rate has not yet 

been determined. 

Quality Assurance and Quality control Procedures 

As with steam sterilization and 9aa aterilization, periodic 

testing with an indicator microorqanism may be conducted to 

ensure that infectious aqenta are destroyed. 
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~aintenance and Operator Training 

Li~tle routine maintenance is required for irradiation 

~nits; periodically the radiation source must be replaced. 

Extensive operator training is required to operate the equipment. 

7.7 Microwave Treatment 

Factors Impacting Effectiveness 

The volume and density of the waste is an important factor, 

and affects the required treatment time. Microwaves are limited 

in their ability to penetrate large and dense objects; thus, this 

technique is not preferred for treatment of pathological wastes 

such as body parts or animal carcasses. The mic~owave frequency 

is also an important parameter. Increasing the intensity of the 

microwaves decreases the time required to decontaminate the waste 

and increases the ability of the waves to penetrate larqe 

objects. 

Oualitv Assurance and Quality Control Procedures 

Equipment operatinq parameters such as power and wave 

attenuation are used to monitor the device on a continuous basis. 

Direct measurement• of path09en destruction are not made on a 

continuous basis. As with the majority of the medical waste 

treatment equipment, pathoqen destruction can be tested on a 

periodic basis through the uae of spore strips and spiked 

samples. 
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Mair.tenance and Operator Training 

Due to the complexity of the equipment, all cain~enance on 

microwave units must be perforllled by trained technicians. 

operation of the system also requires si9nificant trainin9. 

7.8 Grindinq and Shred4inq 

Factors Affecting Effectiveness 

The principal factors affectinq qrindinq or shreddinq 

processes are the quantity of metal and qlass present in the 

wastestream, the size of the waste, and the presence of fibrous, 

rubber, or soft plastic materials. Metals and qlass can wear 

down the qrindinq edqes, while fibrous, rubber, or soft plastic 

materials may become cauqht on the hammarmills and cause tha 

equipment to malfunction. 

Quality Assurance and Quality Control Procedures 

With respect to renderinq the waste less recognizable, the 

operator would observe the shredded wast•'• size distribution to 

verify that the equipment i• tunctioninq properly. 

Maintenance and Operator Training 

Grinding eqUipment requires relatively frequent maintenance 

due to the wear inherent in th• grinding proce••· Some operator 

training is necessary if the operators perform the maintenance. 
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7.9 Compaction 

factors Affecting Effectiveness 

Mechanical operation of the equipment is the most 

significant factor affectinq compaction effectiveness. Tha 

physical form and composition of th• material also have an 

effect. 

Quality assurance and Quality Control Procedures 

Operators can visually inspect the compacted waste to 

determine if it has been adequately compacted. 

Maintepance and Operator Training 

Some maintenance is necessary to ensure proper mechanical 

operation. Operators need little specialized traininq, unless 

they perform maintenance. 
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CllAPTER 8 

EXISTING STATE AND LOCAL REQUIREMENTS 

This chapter addresses the requirements of RCRA Section 

llOOS(a) (8), which asks tor information on "existinq state and 

local controls on the handling, storaqe, transportation, 

treatment, and disposal ot medical waste, including the 

enforcement and requlatory supervision thereof." EPA has 

responded to this mandate by taking several steps to collect and 

analyze the regulatory requirements ot the ten states tarqeted 

for inclusion in the demonstration medical waste trackinq proqram 

and the two states that have chosen to opt into the proqram. 

This chapter describes the requirements ot these twelve states 

(New York, New 3ersey, Connecticut, Pennsylvania, Ohio, Indiana, 

Illinois, Minnesota, Michiqan, Wisconsin, Rhode Island, and 

Puerto Rico) and, to the extent possible, pendinq proposed 

regulations.' In future report•, EPA will assess the available 

information on this topic, in relation to the Chapter 9 

evaluation ot state requirements as 5ppropriate nationwide 

controls. One focua will be state requirement• that appear to be 

innovative, or appropriate models that are adaptable by ether 

states. 

When characterizing medical waste requlation•, it ia 

important to be aware ot certain characteri•tics ot th••• rules 

and the problems they address. Medical waste requlation is both 

' The information included here is correct as ot June 15, 1989 
although some later requlations are swnmarized. 
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a re:atively recent occurrence and a rapidly evolving area of 

la~. Many states are in the process of either deve~oping or 

a~ending their regulations in an attempt to address the problems 

this wastestream poses. The MWTA mandate contributes to this 

dyna~ic environment. To understand medical waste requlations it 

is i~portant to realize that these rules often are the product o! 

more than one administrative agency, and sometimes of different 

divisions within aqencies. Typically, if two state aqencies 

regulate medical waste, the state health aqency requlates on-site 

management and the state environmental aqency requlatas off-site 

management. 

The term "medical waste" is used frequently throu.qhout this 

chapter to refer to wastes resulting from health care activities. 

Various states use slightly different descriptive terms. For 

exarnple, Minnesota uses th• terms "infectious waste" and 

"pathological waste" to distinquish the difterinq risks posed by 

these wastes, and sets different requlatory standards tor these 

two waste types. Similarly, Pennsylvania requlates "infectious 

and chemotherapeutic waat•" but doea not use the term "medical 

waste." 

Regulatory summary 

Th• twelve stataa can be characterized as atatea that have 

~edical waste requlations in affect, are presently re-axaminin9, 

davelopin9 or revising these requlationa, and have 9enerally 

chosen comprehensive requlatory proqrams over more limited ones. 
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Typical require~ents among these states inc:ude packaging, 

labeling, pre-disposal treatment, tracking, and certain 

per.nitting requirements. Table 8-l summarizes the regulatory 

provisions each state has in place; the remaining sections of 

this chapter elaborate on what these provisions require and how 

they are implemented. 

Regulatory Statys 

Of the twelve states discussed in this chapter, ten 

(Illinois, Minnesota, New Jersey, New York, Indiana, Michi9an, 

Pennsylvania, Wisconsin, Rhode Island, and Puerto Rico) currently 

have at least some specific medical waste regulations in place. 

Two of the twelve states (Connecticut and Ohio) do not have 

medical waste regulations in place. Both of these states are 

developing regulations which are expected to be in place soon. 

Of the ten states with specific medical waste regulations, 

eight have fairly comprehensive rules, while Puerto Rico and 

Wisconsin have limited provisions. 

Of th• twelve MWTA states, only Illinois requlatas medical 

waste as a state hazardous waste. However, Illinois' proqram 

does not s~ject medical waste to typical hazardous waste 

· requirements as much •• it sets out specific treatment and 

transport requirements for medical waste from hospitals. The 

other states with requlation• typically classify medical waste as 

a special cateqory ot solid waste. The requlatory provision• 

addressing medical wastes range in lenqth from a sinqle paraqraph 
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Table 1•1. 
swa.mary of States• Requlatory Status 

Covered States Opt Out Covered States 

N'i NJ CT MN PA WI> IL• IN OH' MI 

Have Medical Waste 
Regulations 

Developinq/Amendinq 
Medical waste 
Regulations 

Packaging and 
Labeling 

Require Treatment' 
Prior to Disposal 

Require Records: 
-Generators 
-Transporters 
-Treatment/ 
Oisposal 

Require Tracking 

Require Permits: 
-Generators 
-Transporters 
-Treatment/ 
Disposal~ 

Exclusions 

x x 

x x 

x x 

x x 

x x 
x x 
x x 

x x 

x 
x x 
x x 

x x 

: 

x x x x x 

x x x x x 

x x x x x 

x x x x x x 

x x x x 
x x x x 
x x x x x 

x x x 

x 
x x x x x 
x x x x x x 

x x x 

' For at least certain wastes, but not necessarily all 
wastes. 

x 

x 

x 

x 

x 

J Permit• may be required under other state environmental 
laws. 

1 Wiseonain'• requirements shown here are based on 
quidelines. Although compliance is not required at 
present, voluntary compliance is atronqly encouraqed. 
Licensed transporters must follow 9'Uidelinea. 

• Illinois requirements apply to hospitals only. 
' Note that Ohio's requirements are based on statute or 

draft rec;ulations. 
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Tal:>le 8-1. 
summary ot States• R•qulatory a ta tu• (Cont.) 

Opt In Covered States 

RI PR 

Have Medical Waste x x 
Regulations 

Developinq/Amendin9 x x 
Medical Waste 
Regulations 

Packaging x 
Requirements 

Labeling- x 
Requirements 

Require Treatment' x x 
Prior to Disposal 

Require 
Recordkeepin9: 
-Generators x 
-Transporters x 
-Treatment/Disposal x 

Require Trackinq x 

Require Permits: 
-Generators 
-Transporters 
-Treatment/ x x 

Disposal 2 

Exclusions x 

' For at least certain wastes, but not necessarily all 
wastes. 

2 Permits may be required under other state environmental 
laws. 
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~o ~a~y pages; the progra~~ vary fro~ a cr~ite li~ited set of 

requ~re~ents to well developed regulatory programs. 

The present status of each state is briefly described below. 

All twelve states are active in the medical waste area; they are 

considered to have medical waste requlations if they have 

specific provisions addressing such wastes. States are not 

included as having medical waste regulations it medical waste is 

only subject to the state's nonhazardous solid waste reCJUlations. 

The twelve states (those states originally specified in the MWTA 

and those that have opted into the program) are referred to as 

MWTA states for purposes of this discussion. 

Connecticut is operating under the Federal demonstration 
tracking program and is preparing to adopt amended 
medical waste requlations by early 1990. These 
regulations will be consistent with the Federal 
reCJUlations, and in some areas may reCJUlate more wastes 
and/or be more stringent than the Federal rec;ulations. 

• Illinois is currently evaluating its medical waste 
requlations. The Governor has recently appointed a study 
group to review the existinq rec;ulations. 

Indiana has recently finalized medical waste requlations 
that address the arees of packaqinq, labelinq and 
treatment. 

• Michiqan enacted interim medical waste rac;ulations on 
April 26, 1989, which were intended to address potential 
problems occurrinq in the summer of 1989. The rules are 
similar in scope to the Federal rec;ulations. 

• Minnesota ha• enacted new, comprehensive intectious waste 
regulations as of May 22, 1989; the waste manaqement and 
recordkeeping provisions will be effective Jan. 1, 1990. 
Minnesota's Intectious Waste Control Act contains 
provisions based on a report produced by the Minnesota 
Attorney General's ctfice. 

• New Jersey responded to 1988'• mismanaqement incidents by 
enacting emergency requlations in Auc;ust 1988 to address 
the trackinq of medical waste. New Jersey passed 
leqislation (March 1989) authorizinq the State to adopt 
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the Federal medical waste regulations, includlng certain 
provisions that are more strinqent than the Federal 
requirements. These regulations were adopted in 
e~ergency fcr:n and became effective on June 26, 1989. 
New Jersey's leqislation requires the study of important 
issues related to medical waste manaqement such as 
economics, handlinq and disposal issues. The requlations 
described in this chapter are these latest requirements. 
The state is presently operatinq su.bject to the Federal 
demonstration tracking program. 

• New York also initially responded to the mismanaqe~ent 
incidents of 1988 by enactinq emergency re9ulations, and 
also has plans to implement a lonq term medical waste 
manaqement plan. New York also is operatinq under the 
Federal demonstration trackinq proqram: for purposes of 
consistency with the Federal program and enhanced state 
enforcement capability, New York has recently amended the 
state requlations to approximate the Federal 
requirements. These regulations were effective July lO, 
1989. The requlations described in this chapter are 
these latest requirements. 

Ohio has filed comprehensive draft infectious waste 
rules. The rules are expected to become effective by 
winter of 1989. 

Pennsylvania has existing requlations that were effective 
April 9, 1988. The state has enacted leqislation (Act 
93) which requires the reqistration of infectious and 
chemotherapeutic waste transporters, the tracking of such 
waste, and the review of existing raqulations. The State 
has proposed requlations to implement the requirements of 
Act 93, and anticipates that they will be effective in 
the winter of 1990. 

• Puerto Rico ha• limited provisions addressinq medical 
waste, and i• considerinq developinq new requlations. 

• Rhode Island haa requlationa that address medical waste 
manaqement. These r99\1lations were amended in October of 
1988, and apply only to health-care facilities and 
laboratories that are licensed by the Rhode Island 
Department of Health. 

The state ot Wisconsin finalized its medical waste 
quidelines in May 1989. If medical waste is not properly 
handled and disposed of, it may violate a number of state 
laws, includinq but not limited to, Section 29.29, 
144.44, 144.64, and 144.76 ot th• Guidelines for the 
Handlin9 and Treatment of Medical/Infectious Wastes. As 
a result, several penalties may be imposed for violators 
ot those statutes. 
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of the t~elve states discussed here, those that do not 

presently have medical waste regulations are Connecticut and 

Chio. Connecticut has proposed regulations, which are expected 

to be finalized in 1990. Ohio has recent legislation that 

requires the development of medical waste requlations: these 

regulations have been drafted and should be effective in the next 

few months. Thus, nearly all twelve states have some form of 

medical waste regulations, either in place or in the works. 

8.1 Definition of M•4ical waste 

Nine of the ten MWTA States that have existinq medical waste 

regulations include a definition of medical waste in the 

regulations. Puerto Rico does not presently have a requlatory 

definition of medical waste. Ohio also includes in its statute a 

definition of the wastestream• to b• requlated. All of these 

definitions vary, sometimes siqnificantly, in their content as 

well as in their approach to identifyinq medical wastes of 

concern. some of the definitions only addresa wastes from 

specific facilities. For example, only waste from hospitals is 

regulated in Illinois. 

These states use three basic approachea, as well as 

combinations of these approaches, to define medical waste. 

First, some state• use a definition ba••d on the infectious 

characteristic of a waste. One state, Wisconsin, defines a waste 

as infectious if it is capable of causinq an infectious disease. 

The second approach to defininq these wastes is liatinq waste 

types or cateqories: for instance, a definition may desiqnate 
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blood and blood products as infectious medical waste. A third 

approach is to designate such wastes according to their source, 

such as designatin9 all waste from an isolation patient as 

infectious medical waste. 

All o! the states that define medical waste use a definition 

based on some combination of the approaches described above. A 

combination of approaches can define the wastes subject to 

requlation in a manner that limits requlatory coverage to wastes 

that pose a potential risk. Another reason tor the combined 

approach is that the requlations can be difficult to implement 

unless the wastes are specifically described, either by 

desiqnatinq the source or by usinq descriptive terms. Wisconsin 

employs a definition based on the infectious characteristic of 

the waste in the administrative rule that 9cverns infectious 

waste; however, Wisconsin's quidelines use cateqories and the 

reportin9 form desi9nates the sources. New York and New Jersey 

regulate the same seven waste classes requlat•d under the 

demonstration trackinq proqram. New York requlates additional 

wastes as well. Both ot these definitions are a combination of 

the listinq and aource baaed approach••· 

When the definitions used by states other than New Jersey 

and New York are compared to the definition contained in RCRA 

Section 11002, three states include essentially the same types as 

the non-optional (1-5) medical waste types in th• Act. Th••• 

states are Michiqan, Ohio and Pennsylvania. Several other states 

are close to includinq the non-optional types. None ot the MWTA 

States, however, match All of the waste types (Sec. 11002 (a)(l-
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10)) in the Act. Rhode Island's definition comes close to 

~atching all ten waste types if generators include certain 

discretionary waste types as medical waste. 

Exclusions 

certain states exclude some medical waste from certain 

management requirements. Wisconsin provides for a small quantity 

generator (less than fifty pounds per month) exemption from 

licensing requirements for transportation or storage. Illinois 

provides for a small quantity generator exemption from tracking 

requirements. New Jersey exempts generators of less than three 

cubic feet ot medical waste per month from the requirement to use 

a registered transporter if the qenerator transports only that 

waste to another generator for storage or disposal. Illinois and 

New York also exclude small quantity generators from the 

requirement to use a permitted transporter. Ohio's statute 

provides that generators ot less than 50 pounds of medical waste 

per month are not subject to certain generator standards. 

New York, Ohio, Pennsylvania, and Michiqan also exclude 

household waste from requlation as infectious waste, and Michiqan 

excludes aqricultural businesses. New Jersey excludes waste from 

self-administered medical care, or care provided by a spouse, 

family member, or non-profit health care provider. Rhode Island 

provides for variances where hardship conditions exist and no 

threat to health would result. Connecticut proposes to exclude 

household waste. Minnesota's statute currently exempts 

household, tarm operation, and aqricultural business infectious 
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or pathological waste from management requirements, but requires 

the state agencies with jurisdiction to study the issue further. 

a.2 Handlinq 

Segregation 

several of the MWTA States expressly require the segregation 

ot medical waste !rom other wastes. Michigan, Minnesota, New 

Jersey, New York, Ohio, Rhode Island, Pennsylvania, and Wisconsin 

require such segregation. Generally, segregation is required at 

the point of generation, or as soon as practicable after the 

waste is generated. 

Connecticut and Ohio also propose to require (and New 

Jersey, New York, and Wisconsin require) that sharp• be separated 

from other medical waste. Rhode Island and Pennsylvania require 

that medical waste posing multiple environmental hazards be 

segregated tor treatment in accordance with requlatory and 

individual facility mana9ement plan requirements. 

New Jersey and Nev York have adopted seqreqation 

requirements for fluids in quantiti•• qreater than twenty cubic 

centimeters; this requirement i• con•istent vith the Federal 

requirement tor seqre9atin9 fluid medical waste. Illinois does 

not expressly require aeqreqation ot medical waate trom other 

waste. 
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Packag:ng and Labeling 

Most of the MWTA States currently require packaging and 

labeling of medical waste. Michigan, Minnesota, New York, 

Pennsylvania, Rhode Island, and New Jersey all have current 

packaging requirements. Wisconsin recommends such requirements 

in guidance. Ohio proposes to adopt packaqinq requirements. 

Illinois does not have packaqinq and labeling requirements for 

medical wastes. 

Typical packaging requirements in effect consist of double 

bagging the waste in polyethylene baqs, sealing these bags, and 

labeling them; sometimes the requirements also specify placing 

the bags in a second bin, pail, drum, carton or box, which is 

also sealed and labeled. Reusable outer containers must be kept 

clean and in good repair. 

Several ot the states also have special packaging 

requirements for sharps. MinJ1eSota, New Jersey, New York, 

Pennsylvania, and Rh.ode Island provide that •harps must be placed 

in puncture-resistant containers. Ohio'• statute requires that 

sharps be placed in aharpa containers at the point of qeneration. 

Usually these container• muat alao be l~eled as infectious 

waste. In Wisconsin and Minnesota, sharps containers must be 

handled so as to preclude loaa of their contents. 

None of the states require that actual medical waste items 

(e.q., sharps or equipment) be labeled or marked with some form 

ot identification tor purposes of trackinq; however, New York 

does require that two floatabl• identitication tags be included 

in each baq of medical waste. 
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Storage 

Some ot the states impose specific storaqe requirements upon 

handlers of ~edical waste. Connecticut, Michigan, Minnesota, New 

Jersey, New York, Pennsylvania and Rhode Island generally require 

that medical waste be stored in a sanitary manner, separate from 

other types of waste, and with limited access. Pennsylvania and 

Rhode Island also impose limitations on the amount of time 

medical waste can be stored under various conditions. New York 

imposes storage time limitations for certain generators 

(hospitals, nursing homes, and clinical laboratories). Ohio's 

proposed requlations contain restrictions similar to those 

mentioned above, includin9 the limitation on the time of storage. 

Illinois requires permits for otf•site storage; the permits 

require the wastes to be stored in an environmentally sound 

manner. Indiana'• statute specifies that untreated medical waste 

be stored in a "secure area." Puerto Rico's regulations address 

control of fires and odors in waste storage areas. Wisconsin has 

9uidelines that addreea retriqeration and other stora9e 

conditions. 

a.3 Treatment 

Required medical waste treatment typically consists ot 

incineration or some form ot decontamination (steam, chemical or 

other). Illinois, Pennsylvania, and Rhoda Island specify in 

their requlations that medical waste must either be incinerated 

or sterilized prior to sanitary landfill disposal. New Jersey 

and New York specify that medical waate must be incinerated, 
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sterilized, or othez.vise decontaminated, while Wisconsin 

specifies incineration or other treatment to render the waste 

non-infectious. Puerto Rico requires incineration or 

sterilization prior to burial in a landfill. 

In most of the states, treatment must meet some specified 

standards. Frequently, these are qeneral performance standards 

that require treatment to render the waste non-infectious: 

occasionally, design standards are included. For incineration, 

several states refer to other requlatory provisions which specify 

standards for incinerator performance and/or desiqn. 

Of those states with developinq requlations, Connecticut 

proposes to require incineration or sterilization, and Indiana's 

statute requires effective treatment (reduction of pathogenic 

qualities to safe levels). Ohio's draft requlations require 

treatment which renders the waste non-infectious~ allowed methods 

are incineration, autoclavinq, and chemical treatment of 

cultures. 

The various states do not all require that the same wastes 

be subject to treatment, or that similar wastes be subject to the 

same treatment. Three factors contribute to these differinq 

treatment requirements. First, ~· noted previously, each of the 

states defines medical waste in a different manner. second, the 

states do not all requlat• th• same qenerator• of medical waste. 

Certain states require treatment for only one qroup of 

generators; in Illinois only hospitals have waste treatment 

requirements. Others, such as Pennsylvania, require treatment 

for any waste which meets th• characteristic or waste type 
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criteria in that state's definition. Finally, some states, such 

as Rhode Island, specify different treatment methods !or 

different categories of medical waste. For instance, liquid 

wastes from microbiological laboratories must be autoclaved, 

while pathological wastes must be incinerated. 

Pennsylvania requires that sharps be rendered unusable prior 

to disposal, while Rhode Island requires that they be treated. 

New Jersey provides under a separate criminal justice statute, 

directed toward control of intravenous drug abuse, that needles 

and syringes discarded or abandoned in any public or private 

place, accessible to any other person, must be destroyed. For 

needles this means breaking the needle from the hub or manqlinq 

the needle, and for syringes this means breakinq the nipple from 

the barrel, or meltin9 the plunger and the barrel together. 

Destruction of the entire hypodermic (needle and syringe) is also 

acceptable if accomplished by 9rindinq, crushing or incineratinq 

the entire unit, or by any other method approved by the 

department ot health. Minnesota prohibits sharps trom beinq 

compacted, or from beinq disposed at facilities where waste is 

hand-sorted. 

a.• gi•poaal 

Medical waste i• typically disposed either throuqh 

landfilling or sawer disposal. Most states r•quire treatment ot 

these waste• prior to disposal. All ten of the twelve states 

discussed here that have current medical waste requlations 

require the treatment ot some medical waste• prior to landfill 
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disposal. Minnesota does allow untreated medical waste to be 

landfilled it the disposal facility has been issued a special 

per.nit. Ohio's statute requires such treatment prior to land 

disposal. Rhode Island has recent leqislation prohibitinq 

landfillinq of medical waste at state facilities. 

With respect to treatment residues, some of the states have 

specific provisions for the disposal of ash: most of the states 

consider treated medical waste (either ash or treatment residue) 

as solid waste, to be disposed of in a manner consistent with 

their solid waste re9Ulations (i.e., landfilled). For example, 

ash in Illinois is considered a spacial waste and disposal 

requires special permitting. 

One method of disposal where treatment requirements differ 

siqnificantly from those for landfilling is sewer disposal. Nine 

states do not require the treatment of liquid medical waste 

before it is sewer disposed. Most of these states place minimal 

restrictions on such disposal and require that it be consistent 

with existinq stat• sewer re9Ulationa. New York, Illinois, and 

Indiana allow th• disposal of untreated liquid or semi-liquid 

medical waste to the sewer system under applicable requlations. 

Pennsylvania allow• disposal ot blood, urine, feces and other 

body tluid• it the ayat•m ha• aecondary treatment. Ohio allows 

blood, body fluids, and excretion to ba diaoharqed to a disposal 

system provided the discharge is consistent with the system's 

water pollution permit. Nev Jersey allows untreated bulk blood 

to be sewer diapoaad, but requires liquid microbiol09ical 

laboratory waates to be autoclaved before sewer disposal. Rhoda 
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Island allows sanitary sewer disposal of bulk blood and bcdy 

fl~ids where permission is 9ranted from the sewer authority ar.d 

other conditions are met. Wisconsin, Minnesota, and Puerto Rico 

do not expressly address sewer disposal in their medical waste 

regulations. Wisconsin requires treatment before disposal in a 

solid waste disposal facility, and thus apparently allows sewer 

disposal, while Minn•sota qenerally allows sewer disposal, 

treatinq it as a matter for local requlation. 

8.5 Recordlteepinq and Reportinq 

States have bequn to impose recordkeepin9 requirements on 

r.edical waste qenerators, transporters, and treatment/disposal 

facilities in an effort to collect information on this 

wastastream and thus better control it. For· example, New Jersey 

requires qenerators of 300 or more pounds par year to complete 

daily logs of medical waste generated, treated, or disposed on­

sita, and/or sent off-site. (Generators of less than 300 pounds 

per year must maintain similar lO<J• on a monthly basis.) New 

York and Illinois require qenerators to maintain records of on­

si te treatment and destruction. Minneaota require• 9enerators 

and other waste handlers to prepare management plans: these plans 

include descriptions of waste handling procedures, and a 

statement ot the waste quantities handled. 

Connecticut proposes to require transporters to maintain 

loqs which indicate tor each shipment the quantity and shipment 

dates of medical waste transported, and the source and delivery 

points for the waste. Ohio's draft requlationa require 
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generators to keep monthly totals of generated waste quantities. 

r~ addition, states that require the tracking of medical ~aste 

generally require generators, transporters, and disposal 

facilities to maintain records of trackinq form information. 

With respect to treatment/disposal facilities, Illinois 

currently requires medical waste treatment facilities to keep 

records of the amounts treated, treatment effectiveness, and 

operation of treatment equipment. Pennsylvania requires the 

submission of certain treatment analyses, New York requires 

facilities to maintain records of the waste handled. Connecticut 

proposes to require steam sterilization units to maintain logs 

containing information on the operation and effectiveness of each 

treatment operation. Ohio's draft regulations require treatment 

facilities to keep records of waste quantities received, and 

operational/maintenance/quality control logs. 

In addition to recordkeepin9, certain information must be 

submitted to the states in the form of reports. New Jersey 

requires that an annual medical waste qenerator report be 

submitted; facilities that treat, destroy, or dispose medical 

vast• also must submit annual reports. New York requires medical 

waste generators and transporters to au.bait annual reports. 

Consistent with th• Federal requirements, New Jersey and New York 

require generators who incinerate medical waste on-site to submit 

periodic reports. Minnesota requires that waste manaqement plans 

be submitted periodically. 

Connecticut proposes to require qanarators to prepare annual 

reports summarizing th• information from all trackinq docwnents 
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generated duri~q the year, including a description of the waste 

generated and transported off-site, the quantity by weight of 

such waste, transporter information, and treatment and disposal 

facility information. Ohio's draft regulations require 

generators and treatment facilities to submit annual summaries 

including information on infectious waste quantities qenerated or 

received. 

As part of the development process for medical waste 

regulations, Pennsylvania is conductinq a study of medical waste 

generation and management. Wisconsin is requestinq reporting 

from treatment facilities {primarily incinerators), and from 

landfill operators. Information requested includes source, 

amount and type of waste, treatment method, and final 

disposition. 

8.6 Trackinq 

several ot the MWTA stat•• either currently require or 

propose to require th• tracking of medical waste. In every case 

where traekinq is required or proposed, the trackinq system 

consists of manifeatinq th• waste from the point of 9eneration 

through disposal. Pennsylvania, Illinois, New Jersey, Nev York 

and Rhode Island currently require such trackinq, while 

Connecticut proposes to adopt such requirementa. Ohio's draft 

regulation• require •hippinq papers to accompany shipments of 

treated infectious waste. 

Pennsylvania has required a tour-part manifest for 

generators and an eiqht-part manit••t tor hoapitals since March 
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l, 1990. Ohio's draft regulations require a multi-part form, 

with each handler retaining a copy. After the infectious waste 

is treated, a copy of the shipping paper is returned to the 

generator as assurance that the waste has been properly treated. 

Another shipping paper accompanies th• shipments to a licensed 

disposal facility. Pennsylvania's requlations require hospitals 

to complete an eight-part manifest; proposed requlations would 

require all other generators to complete a four-part manifest. 

New Jersey and New York utilize four part tracking forms. 

These States require that copies of the completed tracking form 

must be sent back to the generator within 35 days of shipment; if 

a copy is not received by the generator within 45 days of 

shipment he or she must notify the requlatory authority. 

Connecticut proposes to require trackin9 under provisions similar 

to the federal trackinq requirements. 

Illinois utilizes a six part tracking form, and requires 

generators to submit a copy of the trackinq form to the state 

when it is first completed by the generator. The 

treatment/dispoaal facility •u•t aand copi•• of the manifest to 

both the generator and the State of Illinois on a monthly basis. 

8.7 P•l'11.ittinq/Licenainq 

Permittinq and/or licensinq can qiva the regulating 

authority additional control over the parties involved in waste 

manaqement. This section summarizes specific medical waste 

management permitting requirements. A somewhat lesser, but 

related form of control is raqiatration. Thi• chapter does not 
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attempt to distinquish between these fot"'lD• of control, but future 

reports will examine these mechanisms. 

Ohio proposes to require all generators of over so pounds of 

medical waste per month to register with the state. New Jersey 

also has registration requirements for all generators of 

regulated medical waste. The other states focus on requiring the 

registration of transporters. 

Pennsylvania, Illinois, Minnesota, New Jersey, and New York 

re~~ire medical waste transporters to have permits or register 

with the state. Connecticut and Ohio propose to require 

registration for transporters. Wisconsin requires that medical 

waste be transported by a licensed service. 

Some of the states provide for exemptions from transporter 

permitting requirements. Pennsylvania allows generators of less 

than ioo kg/month to transport their own waste without a permit. 

Illinois provides that generators of less than 100 kq cf medical 

waste per month are exempt from transporter permittinq 

requirements. For qenerator• ot under 50 pound• ot medical waste 

per month, Ohio provide• exemptions from havinq to utilize 

registered transporters; Nev York allows these small qenerators 

to transport their own waste without a permit it they have 

notified the State of New York. 

Medical waste treatment taeilitie• include incinerators and 

sterilization facilities. ~hio'• draft r•qulations address 

permittinq treatment facilities vith specific requirements, and 

require licenses in addition to permit• issued under the Ohio 

Division of Air Pollution control. Moat of the MWTA states 
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currently require ·permits for incinerators under air quality 

regclations; the permits may or may not specifically address 

issues related to medical waste treatment. 

Landfills also generally require permits; however, like 

incinerator per.nits, landfill permits generally do not focus on 

medical waste management issues. Exceptions are in Ohio and New 

Jersey, where disposal facilities must have permits and licenses 

to accept medical wastes. In Pennsylvania, landfills must obtain 

specific permit approval for processed infectious and 

chemotherapeutic waste. 

8.8 Enforcement 

EPA has limited information at present on states• 

enforcement of their state medical waste requlations, but is 

developing an information clearinghouse that vill contain this 

information. In future reports, thi• information obtained will 

be described. At present, EPA is only aware ot the substantial 

penalties available in Minne•ota, ranqinq from administrative to 

civil and criminal penaltie•. Administrative penalties may be up 

to $10,000: civil penalties may be imposed up to $10,000 per day 

of violation. Criminal penalties of up to $10,000 and/or one 

year imprisonment ($25,000 and/or up to two years imprisonment 

for subsequent offense•) are available. 

a.t Summary 

In summary, there are a variety ot existing controls on 

medical waste manaqement that are imposed by the twelve MWTA 
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states (Connecticut, Illinois, Indiana, Michigan, Minnesota, Ne• 

Jersey, New ¥erk, Ohio, Pennsylvania, Rhode Island, Wisconsin, 

and PUerto Rico). The controls range !rom none at present 

(Connecticut and Ohio) to requlatinq hospital waste as a type of 

hazardous waste (Illinois). Many of these states have chosen to 

impose packaging, storage, treatment, and tracking requirements, 

and some impose disposal limitations as well. 
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CU.PTER 9 

R.EGOLATORY OPTIONS FOR A NATIONA~ PROGRAM 

section llOOS(a) (9) of RCRA requests an evaluation of the 

"appropriateness of usinq any existinq State requirements or the 

requirements contained in Subtitle C as nationwide requirements 

to monitor and control medical waste." In conducting this 

evaluation, EPA will caretully review existing State medical and 

infectious waste requirements, and will also consider elemehts of 

the Subtitle c proqram to assess the need tor a national medical 

waste monitoring and control program. 

In section llOOB(a) (9), EPA interprets the word "monitor 11 to 

mean the tracking or awareness or a waste•s movement, in order to 

assure that it is ultimately disposed of properly. Packaging, 

labelinq, and marking requirements are part ot a monitoring 

program, as are reeordkeepinq and reporting requirements 

associated with the waste 1 s movement. Several alternatives 

available to track or monitor medical waste have bean presented 

in Chapter 4. In tuture reports, this chapter will discuss the 

appropriateness of nationwide trackinq requirements qenerally, as 

well as the appropriatan••• of storaqe, treatment, and disposal 

standards to Rcontrolw medical waste on a nationwide basis. 

Several proqram implementation is•ues will be evaluated (e. q., 

the need tor facility permits, additional reportinq requirements, 

and qanerator/dispoaar identification numbers). Innovative 

relationships between EPA and the states, to improve proqram 

implementation, will be evaluated as well. 
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9.1 Nationwide Trackinq 

The first issue in evaluating tha nead for nationwide 

tracking requirements is the impact of mismanagement on public 

health and the environment. To the extent possible in the final 

report, EPA expects to weigh the results of the health and 

environmental impact study outlined in Chapter 2, the costs of 

mismanaqement developed in Chapter 3, and the "success" of the 

demonstration program evaluated in Chapter 4, in order to present 

a recommendation on the need for a nationwide tracking program 

that is similar to the preser.t demonstration program. 

The need for a Federal presence in intrastate medical waste 

shipments is one activity to be considered in examining 

requlatory options. Federal regulation ot interstate shipments 

to promote uniformity will also be examined. Experience with the 

ha:ardous·wast• program has shown the naad for uniform 

information requirements which accompany hazardous waste 

shipments. 

EPA vill consider comment• received on the March 24, 1989 

interim final regulation in determininq whether the proqram 

should be expanded nationwide (with any chanqes deemed · 

appropriate after analy•i• of the public comments), and will 

consider whether certain element• of th• Subtitle c proqram 

(e.q., identification number• tor qenaratora and treatment or 

disposal facilities) should be incorporated into a national 

tracking proqram. 



9.2 Development of Coutrol Options 

EPA intends to review state regulations and the Subtitle C 

recr~ire~ents, and to evaluate these and other requirements as 

appropriate medical waste control and monitorinq methods. The 

options prepared will then be evaluated to address costs, 

advantages and disadvantages, and implementation and 

effectiveness. Most importantly, EPA will consider info:c"?!lation 

on the health hazards of medical waste to determine the extent of 

control needed for the various manaqement practices. 

Controls will be evaluated for the followin9 waste 

management practices: 

Storage. EPA intends to evaluate the need tor storage 

requirements, at the 9ene~ator 1 s site or prior to off-site 

treatment or disposal. Individual state requirements, the 

storage requirements for hazardous waste, and other options will 

be addressed in the context of the potential public health 

hazards from current stora9e practices. 

Treatment. Chapter• 6 and 7 present an evaluation of the 

available treatment technol09i••· 'rile different techniques' 

effectiveness may vary aubatantially from proceaa to process and 

from cycle to cycle; in future reports, EPA vill evaluate their 

effectiveness and vill attempt to incorporate this information 

into the health hazard assessment described in Chapter 2. A 

review of existinq stat• rac.;ulations may find appropriate 

requirements for the various treatment options. Under the 

Subtitle c requlations, treatment of hazardous waste qenerally 

requires a permit. As previou•ly discussed, EPA has bequn 
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developing regulations for hospital incinerators under the Clean 

Air Act. 

Dis£osal. After evaluating health impacts, EPA will 

consider whether any state requirements are appropriate, or 

whether soce form of treatment standards should be placed on 

certain types of medical wastes that are disposed in landfills. 

EPA will also consider whether any controls needed should be 

implemented throu9h a facility permittin9 program, or through 

other means of compliance determination. 

9.3 Pederal/State Relations 

A number of implementation issues arise when considerinq a 

nationwide program for monitoring and controllinq medical waste. 

EPA will consider the Subtitle c approach, with its structured 

state authorization process, and a range of other, lass 

structured approaches which could include: 

- A model state proqram approach, in which states may choose 

elements of a proqram which reflect state or reqional priorities. 

States could select the most appropriate elements, and enforce 

and implement th• pr09ram using their own state authorities. 

- An approach where states adopt minimWI federal requlations 

verbatim, uainq state authority, and include additional 

requirements which they determine are neceaaary. Thia approach 

raises several enforcement and implementation issues which EPA 

will explore. 

- The approach adopted under the RCRA Subtitle I proqram, 

which requires a atate seekinq to implement a pr09ram to 



de~onstrate that the state's requirements and approach for each 

of several program elements are no less stringent than the 

federal proqram. 

In future reports, EPA will evaluate the advantages and 

disadvantages of the various approaches, and will continue to 

identify other approaches. 

t.4 Export of Medical •••t• 
Due to increasinq international concern about exports of 

various wastastreams, EPA and other Federal agencies are 

evaluating waste export practices in general. Current RCRA 

authority for regulating exports is limited to exports of 

hazardous waste. At this time EPA does not plan to list medical 

wastes as hazardous wastes; thus, transboundary movement of 

medical waste is not subject to the hazardous waste export 

notification requirements. However, the recent United Nations 

Environmental Program (UNEP) global convention on hazardous waste 

exports would place restrictions on transboundary movement of a 

broad range of waste, includinq infectious waste. The United 

states is studyinq the convention. 

In evaluatinq the need tor restricting medical waste 

exports, EPA will consider the export restrictions developed 

under Subtitle c for hazardous waste. These restrictions, found 

at 40 CFR 262.50 to 262.58, impose requirements on certain 

qenerators to provide an advance notification ot their intent to 

export hazardous waste. If EPA obtain• an Acknowledqement ot 

Consent from the receivinq country, the shipment can take place, 
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provided certain additional requirements are met by the exporter. 

EPA will evaluate these requirements as possible controls on the 

transbcundary movement ot medical waste. EPA will also consider 

other, more stringent controls that would be required if the u.s. 

choses to ratify the UNEP convention. 

In addition, EPA will reconsider the appropriateness ot the 

Subtitle J requirements for regiJlated medical waste exports. The 

requlations at 40 C~ 259.53 require the generator to request the 

receiving facility to provide written confirmation of the waste's 

receipt. In Section 259.74(e), transporters who transport 

regulated medical waste across an international boundary or 

deliver the waste to certain receivinq facilities in a foreign 

country must si9n the trackin9 form and verify delivery. Th• 

transporter then provides written confirmation to the generator 

by mailing the signed copies of the tracking form. EPA took this 

approach because of the lack of authority to require foreign 

facilities to siqn and return trackinq forms. 

EPA intends to evaluate the eo111111enta received on the March 

24, 1989 interim final rule, and will continue to identity other 

possible approaches to controllinq transboundary movement ot 

medical waste. 



CRAPT!R 10 

APPROPRIATENISS or PENALTIES 

Section 11005 ot Subtitle J provides civil penalties of up 

to $25,000 per day of noncompliance. Administrative orders 

assessinq civil penalties must take into account the seriousness 

ot the violation and any 9ood faith efforts to comply with 

applicable requirements. In addition, civil penalties assessed 

by the United States or the States must be in accordance with 

EPA's "RCRA Civil Penalty Policy." That policy sets out EPA's 

policy ror determininq appropriate administrative penalties for 

violations under Sul:ltitle c. 

Calculatinq penalties under the policy consists ot: (1) 

determining a gravity-based penalty tor a particular violation; 

(2) considering economic benefits ot noncompliance, where 

appropriate; and (3) adjustinq the penalty tor special 

circumstances, such as respondents' 9ood faith efforts to comply, 

their deqree of willfulness or naqliqence, compliance history and 

ability to pay. On March JO, 1989, EPA issued quidance' on use 

of the policy for determinin9 civil penalties, in both 

administrative and civil cases, tor Subtitle J violations. 

In addition to civil penalties, Sul:>title J provides tor 

imprisonment of up to two years or a tine of up to $50,000 per 

day of violation for criminal violations. Criminal violations 

involvinq kno~inq endangerment are punishable by imprisonment ot 

up to 15 years or a fine of up to $250,000, $1,000,000 tor 

defendants that are orqanizations. 
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section ll008(a) (10) of Subtit~e J requires EPA to report to 

Congress on: 

The appropriateness of the penalties provided in Section 
llOOCSJ for insurinq compliance with the requirements of 
(Subtitle J], includinq a review of tha level of penalties 
imposed under this su.btitle. 

(Note: this provision erroneously refers to section 11006. As 

is clear from the leqislative history, the reference was intended 

to be Section 11005.) 

EPA views that the report required by Section llOOS(a) (10) 

~ust address two questions: first, whether penalty maximums 

provided by Section 11005 are appropriate for Subtitle J 

violations, and second, whether civil penalties assessed and 

collected for these violation• are appropriate with respect to 

their beinq in accordance with the RCRA Civil Penalty Policy. 

These two questions are related since use of the penalty policy 

allows for assessinq civil penalties below statutory maximums. 

There is no data at this time upon which to base any 

conclusions. Final penalty determinations are made only after 

discovery of violation• and the conclusion of th• settlement or 

litigation process. Th• demonstration proqram is still too new 

for this to have occurred. 

EPA's efforts at this time, therefore, concentrate on 

collecting information that will form the basis for analyses in 

the second interim and the final Report to Conqress. EPA is 

currently setting up procedure• tor collection by EPA 
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headq\.:arters of administrative and judicial co~plaints, orders 

and decrees issued under Subtitle J. 

These information collection procedures will cover EPA 

Regions, participatinq states, and the U.S. Department of 

Justic~. 

EPA is also considerinq a review ot penalties obtained by 

States usinq their own legal authorities for violations involving 

medical waste management practices. EPA racoqnizes that it may 

be difficult to identify and collect information on these State 

violations and then compare it to information involvinq 

specifically federal violations. These comparisons, however, may 

shed some liqht on what is an appropriate penalty level, 

especially since there likely is no direct data on vhat penalty 

levels ensure compliance. In addition, the amount or information 

on penalties for tederal violations may be limited due to 

concerns reqardinq the conatitutionality of States' use ot direct 

federal authority. 

At this point, EPA dces not plan any analysea·ot civil 

penalties for violations of State authorities that would require 

determinations ot what penalties would have resulted trom the use 

of the RCRA Civil Penalty Policy. !PA believes there is little 

value in makin9 these after-the-fact determinations in an area 

where decisions are ve-ry case specific and necessarily involve 

the exercise ot some subjective judqment and enforcement 

discretion. 
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CRAPTER 11 

HOME HEALTH CAA! Alm SMALL QUANTITY G!NEllATOR WASTE 

This chapter addresses the information requested in RCRA 

Section ll008(a) (ll) relatin9 to waste generated from home 

medical care. Because EPA encouraqes health care professionals 

to transport these wastes from the patient•s home and manage them 

as regulated medical waste, the guidelines provided in this 

chapter are intended for wastes from individuals who self­

administer medical care in their homes. 

Section 11008(a) (11) also requests information on the effect 

of excludinq small quantity generators from medical waste 

management regulations, and potential guidelines for small 

quantity generator handling of medical waste. Discussions with 

state officials and health care organizations indicate that under 

tha definition of "regulated medical wasta 11 in th• EPA rule, the 

universe of generators in the less than SO pounds per month 

category would be extremely large (in excess ot 100,000). As a 

result, EPA has determined that aome form of exemption _from th• 

full tracking requirements is appropriate tor generators ot less 

than 50 pounds per month, because the paperwork burden resultinq 

from tracking each shipment individually would overwhelm 

9enerators, transporters, treaters and disposers. Requiring 

tracking forms to accompany shipments from all generators, 

~eqardless ot size, could make the whole trackinq system 

virtually impossible to administer and thus inettective. 
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Therefore, generators of less than 50 pounds per ~onth of 

regul3ted medical waste are responsible for: proper packag~ng, 

labeling, and marking of waste: use of transporters who have 

notified EPA; and use of a loq to record when waste is 

transported off-site (see §259.50(e)(2)). These generators are 

not required to complete a trackinq form for each shipment, nor 

are they required to comply with the associated exception 

reporting requirements. These two exemptions should result in a 

significant reduction of the papervork burden for medical waste 

managers. EPA believes this limited exemption achiev~s the 

appropriate balance between the need to ensure that even very 

small quantities of medical wast• are properly managed and the 

need to develop a program that can be quickly and easily 

implemented. To the extent that management practices of small 

quantity qenerator medical waste affect the demonstration 

program, the effects will be discussed in future reports. 

As a result, EPA has determined that some for11 of exemption 

from the full tracking requirements is appropriate for small 

quantity qaneratora (generators of l••• than 50 pounds per 

calendar month), because the proqram•s success would be affected 

by the burden of unnecessary paperwork. However, waste from 

these generators is not completely excluded. Therefore, this 

Chapter deals primarily with hou•ehold•9enerated waste. 

11.1 Baekqrowi4 

Skyrocketinq health care costs have resulted in shortened 

hospital stays, increased availability of out-patient treatment 
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and diaqnostic procedures •. and a qeneral trend to~ard hone heal~h 

care for post-surgical, terminally ill, and bedridden pa~ients. 

As a result, each year millions of patients undergo treatment and 

diagnostic procedures at home. A siqnif icant portion of this 

care is provided by family members and friends: however, home 

health care providers such as visitin9 nurses and medical 

technicians also provide health care. In many cases home health 

care is self-administered (e.9., diabetics often self-administer 

insulin). 

If this trend in home health care continues, the number of 

medically related devices used at home and disposed of in 

household waste will also increase. Once disposed of in the 

domestic waste stream, these wastes may pose a potential risk of 

injury to family members and refuse workers. The potential risk 

of infection from these wastes qenerally appears to be minimal. 

In Chapter 2 a procedure for evaluating the infectious and injury 

hazards of medical wastes was outlined. Waste items qenerated 

from home health care, althouqh excluded from the definition of 

medical waste, differ from some of th• Section 11002 waste types 

only in their source (e.q., sharps). EPA anticipates that the 

type of health hazards from home health car• waatea will be 

similar to those from medical wastes; however, the de9ree of 

hazard may differ. In a future report we will address the deqree 

of potential hazard. 

Section 1004(40) of R~ specifically excludes any 

household waate, as defined in requlationa under Subtitle c, from 

the definition of "medical waste.• [Household waste is defined 
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in ~O CFR 26l.4(b) (l) as material derived froM households, 

inc:uding single and multiple residences, hotels and ~ote:s, 

bunk.houses, ranger stations, crew quarters, campgrounds, picnic 

grounds, and day-use recreation areas.] Thus, waste generated 

from home health care is excluded from tracking, segregation, and 

packaging requirements under S\lDtitle J of RCRA and, therefore, 

remains unrequlated unless covered by State er local requlations. 

However, section ll008(a) (ll) (A) of the Medical Wasta Tracking 

Act requires EPA to report on the effect of excluding households 

(and small quantity generators) from reCIUlation. section 

llOOS(a)(ll) (B) requires the Agency to establish quidelines for 

the handling, storage, treatment, and disposal of these wastes. 

In carrying out the congressional mandate under section 

11008(a) (11) (A), the Agency plans to refine its estimate of the 

quantity of health care waste which is being generated in 

households. In conducting this evaluation, EPA is comparin; the 

home health care wastes to the medical waste types listed in 

section 11002 of the Medical Waste Trackinq Act or reCIUlated at 

40 CFR 259.JO(a) and will ev•luate potential impacts on p\lDlic 

health and th• environment from excludin9 auch waste from 

Subtitle J rec;ulation. In response to section 11008(a)(ll) (B), 

this report also describes th• educational activities currently 

underway. 

This section ot the report to Congress provides available 

estimates on quantities of household healthcare waste generated 

per year and outlines EPA's strateqy for public education on 
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proper management and disposal of these wastes. The following 

specific topics are addr•ssed: 

identification and characterization of home health care 
waste, 

estimated quantities of health care waste generated and 
disposed ot from households, 

impacts from excludinq home health care waste fro~ 
req\.llation under Subtitle J, 

EPA's home health care waste education program, 

recommendations for safe handling of home health care 
waste, and 

alternative disposal options. 

11.2 Identification and Charaeteri1ation of Bcm• Health care 
•••t• 

The first step in identifying the waste items generated fro~ 

home health care that are listed in section 11002 or regulated 

under Subtitle J require• certain intormation reqardinq typical 

home health care practices (i.e., the types ot treatment and 

diagnostic procedure• generally conducted in the patient's home). 

The tollovin9 medical procedure• are often administered to 

elderly and acutely and chronically ill home care patients:' 

l. dialysis 

2. ad.ministration of medication by injection, ·nebulization 
(i.e., fine mist or spray), or IV (i.e., parenterally) 

J. respiratory care 

4. total parenteral nutrition (i.e., teedinq by IV) 

5. suc:tioninq ot body fluids 
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6. changing of surgical dressings 

7. sanitizing of equipment and other medical devices 

Although this list is not exhaustive, it includes procedures 

that are likely to qenerate wastes that may pose health hazards 

to family members or waste handlers. These wastes may be 

infectious, aesthetically displeasinq, or result in physical 

injury. 

Wastes qenerated from these procedures often vary in 

quantity and type due to variations in treatment regimen, 

frequency and duration of treatment or diaqnostic procedure, and 

general condition ot tha patient. For example, care of acutely 

ill patients may generate needles and syrinqes (i.e., sharps) 

from administration of medication, IV sets, suction tubinq, 

dressings and gauze containing blood and body fluids, and other 

wastes dependinq upon treatment regimen or diaqnostic procedure. 1 

Diabetics typically generate needle• and syringes from self­

administration of insulin and, to a l•s•er extent, lancets from 

blood qlucose tests. Wastes from home dialysis vary according to 

dialysis method. Needle•, filters (dialyzera), and tul)inq are 

generated from hemodialyaia; however, peritoneal dialysi• 

typically generate• dialyei• baq•., Althouqh many home care 

patients require respiratory aupport, the equipment is generally 

sanitized for reuse and spent di•intecting solution• are 

discharged to the sewer or septic syaeem.' 

Th• tollowinq materials and medical devices are some o! the 

waste item• listed in RCRA section 11002, or in the RCRA Subtitle 
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~ regulations at 40 CFR Part 259, and are likely to enter the 

donestic waste stream from administration of the home health care 

procedures identified above: 

1. used and unused sharps such as needles and syringes, 
and lancets 

2. IV sets including tu.bing and bags 

3. dialysis sets includinq tu.bing, filters and materials 
contaminated with the blood of patients underqoinq 
dialysis 

4. soiled surgical dressings and other materials 
contaminated with blood or blood products (e.9., 
gloves, gauze, dressings, disposal pads, etc.) 

EPA does not expect th• waste types listed in RCRA section 

11008 (a) (1), (a) (2), (a) (5)-(a) (7), (a) (9), or (a) (10) to be 

generated in home health care settinqs in significant quantities. 

Finally, items such as syrinqea and needles that have been used 

by intravenous druq abusers may be considered as household waste. 

The next report should provide some data on quantities of 

household waste generated by druq abusers. 

11.l !stiaated Quantitie• or Koa• ••alth care Waste 

The data presented here are derived from puDlished 

information from national organizations, and discussions with 

medical device manufacturer• and home health care 

representatives. Th• estimate• presented represent minimWll 

volumes of home qenerated health care vaat• becauae limited data 

exist with respect to total nWDDer• of patients receivin9 such 

care. Althouqh some data are available from studi•• on total 
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volumes of medical waste qenerated from health care institutior.s 

such as hospitals and clinic~, minimal data are available on the 

prevalence of waste generated from home health care. EPA will 

continue to explore the availability of data, and will report 

findinqs in the subsequent interim report. The final report will 

address data qaps and research needs. 

Estimated·NuJ!lber Ot Sharps 

Diabetics. Approximately 1.4 billion insulin syrin9es were 

used by outpatients in 1987.~ However, this estimate may include 

syringes generated trom hospital outpatient clinics, as well as 

those generated in other places where diabetics self-administer 

medication. An estimate of one billion insulin syrinqes used in 

home care in 1987 ia derived from another source,• which yields 

an estimate of over l billion ayrin9ea used by diabetic 

outpatient•. 

Approximately 300 million self-administered blood qlucose 

tests were performed by diabetics in 1987.' These tests require 

a lancet tor blood lettinq. Thu•, assuminq a sinqle use ot each 

lancet, JOO million can be used a• an estimate tor lancets 

9enerated and disposed ot per year. 

Dialysis. There were approximately 5,000 home hemodialysis 

patients durinq 1986. Each of the•• patients used, on averaqe, 18 

needles per week. 1 Thus, approxil\Ately 5 million needle• and 

syrin9•• per year are 9enerated trom home hemodialysia patients. 

Total Parenteral Nutrition (TPNJ. There are approximately 

4,000-6,000 patients receivin9 TPN (i.e., intravenous (IV) 
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feeding) at any qiven time durinq tha calendar year. Each 

patient uses, on averaqe, ·4 sharps per day for administration of 

fluids and ancillary drugs.' '0 Therefore, the estimated nUlllJ:)er 

of sharps per year trom TPN is 6-9 million. 

Total Sharps Generated From Home Health Care Per Year. In 

estimating total sharps qenerated and disposed of per year, the 

Agency usad the upper bounds of the estimated ranges. Thus, the 

data estimates that approximately l.4 billion sharps per year are 

used and discarded in domestic waste streams. This estimate is 

based on tha assumption that all sharps used in home health care 

are disposed of in household trash receptacles (i.e., sharps are 

not transported outside of the home for disposal at hospitals, 

clinics, or other facilities). It may overestimate the total 

number in household trash, because diabetics may self-administer 

medication at location• other than the home (e.g., in th• 

workplace or places or recreation) and some may be removed from 

the home by health care providers. It is important to recoqnize 

that these tiqurea do not include patients who may be receivinq 

intravenous antibiotics or chemotherapeutic druqs. Also, fiqures 

are not currently availal:>le tor patients who self-administer 

allerqy injections. However, the Aqency ha• been informed by the 

National Institutes of Health that allerqy patients are advised 

aqainst self-administering allerqy injections. 

tstimated Quantities ot Home Health Cari wastes Other Tban Sharps 

Dialysi• wast••· Approximately 80,000 waste dialyzin9 units 

from home hemodialysia patients were qenerated in 1986. 
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Approximately 10,500 renal patients received continuous 

ambulatory peritoneal dialysis, which generated 15.3 million 

waste fluid bags per year. It is estimated that at least one 

half of these patients also disposed of tubing sets at each 

change of fluid. Therefore, a minimum of 7.6 million tul:>inq sets 

must also be con•idered as waste generated by patients being 

treated at home (assuminq the fluid changes are made in the 

patients' residences}. Actual velum•• generated are expected to 

be higher because an accurate assessment requires data on the 

actual frequency of tubing changes." '3 

Total Parenteral Nutrition. Approximately 1.5 million fluid 

bags per year are generated and disposed of from home health care 

patients receivinq IV teedings.u 

Total Estimates For Wastes Other Than Sha.rps. Since there 

are no reliable estimate• on the numbers of patients being 

treated at home for the wide variety of medical conditions that 

~ay result in other waste items, EPA cannot at this time provide 

an estimate. It is likely that these wast•• are only a small 

proportion of the total residential wa•t• stream. We will 

address the feasibility of conductin9 a study to obtain needed 

information. 

11.4 Effect• of 11Solu4ia; Boa• Kealtb care waat• Proa aequlatioa 
un4er Sul>titl• J 

An evaluation of th• impacts from excluding household 

medical waste from requlation requires information on the 

universe of patients receivinq medical care at home, estimates of 

waste qeneration rat•• per patient, current household medical 
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waste disposal.practices, and an assessment of the effects of the 

exclusion on municipal waste handlers and potential public 

exposure. 

Although the home health care waste stream has not been 

completely characterized here, the results in Table 11-1 show 

that, except for sharps, the wastes identified are generated in 

very small quantities when compared to the requlated medical 

waste estimates in Chapter l. The Agency has determined that 

significant numbers of sharps are generated in the home health 

care setting, and that sharps pose hazards of physical injury and 

have the potential to transmit patho9ens and cause infection. 

Therefore, EPA has initiated an education proqram aimed primarily 

at sharps used in home health care. 

11.s EPA Koae Health care •••t• ldueatioD Proqraa 

The Aqancy ha• implemented the initial phase of its 

household health care waste educational proqram. The primary 

focus of the proqraa i• to provide quidance on proper packaqinq 

and disposal of home health care waste prior to placement in the 

household waste streall. Throuqh public education, the Aqency 

hopes to reduce potential risks to family members and refuse 

workers from improper manaqement of waste• such as sharps. 

The Agency has developed quidelinea tor proper management 

of medical waste from home health care (aee Section 11.6 below). 

In addition, th• Agency ia co-sponaorinq a public service messaqe 

which swnmarizea guideline• for safe packa9in9 of sharps and 

other household medical waate (see Exhibit 11-1). The message 
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TAB:U 11-1 
Estimated Annual ouantiti•• ot Home Health car• Waste, 

~y Source. an4 •••t• Typ• 

Sourc1s and Quantities (millions> 

waste Type pialysis Qiabetics IPN 

Needles & Syringes 5.0 l,400 9.0 

Lancets N/A 300 N/A 

Tubinq 7.6 N/A ** 
IV and Fluid Baqs 15.3 N/A 1. 5 

Equipment Filters .08 N/A N/A 

** • Information Not Available 

No. of items Weight 
Waste Typt <millions) (tons) 

Needles & Syringes 1,400 7,000 

Lancets 300 150 

Tu.binq 7.6 950 

IV and Fluid Ba9s 16.8 1,000 

Equipment Filters .08 40 

SOURCE: Reference• 5-ll 
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highlights sharps disposal: however, it also includes guidance on 

disposal of other home health care wastes such as soiled 

dressings, qlovas, ate. EPA, in conjunction with the other 

sponsorinq organizations, has also prepared an information 

brochure for health care professionals, which provides background 

information on the EPA medical waste program. It was designed 

for use by those dissaminatinq the public service massage to 

patients or persons who use or purchase sharps for home health 

care (see Exhibit 11-2). 

These guidelines represent minimum recommendations tor 

citizens to packaqe their wastes from home m•dical care. Some 

States and localities may recommend additional procedures. 

Options for developin9 a lonq-term approach to managing these 

wastes are presented in section 11.7. 

11.1 Recomm•n4ationa tor ~acka9in9, ltoraqe, and Di•po••l of 
Bome K•altb Care •••t• 

This section provides detailed quidelines tor proper 

packaginq, storaqe and disposal ot wastes trom home health care. 

Althou;h such waste i• not "medical wa•t•" as the term is defined 

in RCRA Section 1004(40), EPA recoJDJll•nds that health care 

professional• providinq home health care remove these wastes from 

the patient's home and manaq• them as requlated medical waste. 
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Designated Household Health Care waste 

EPA r•com.:nends that the followinq vaste• from home health 

care be placed in protective packaqinq before placecent into 

household trash receptacles: 

needles and ayrinqea, lancets, and other sharps 

materials soiled with blood or blood products (a.q., 
qauze, dressinqs, dispo•able sheets and pads, tubin9 
and catheters) 

other medical devices (e.q. peritoneal dialysis baqs) 

Recommended Packaging and Handling Methods 

Needles and Syringes, Lancets, and Other Sharps. These 

materials should be placed in a tiqhtly closed, hard plastic or 

metal container betore disposal in household trash receptacles. 

The Aqency does not recommend the use ot qlass containers or soft 

plastic containers. Glas• containers may break, and soft plastic 

containers may tear or puncture during handling. Examples of 

hard plastic and metal containers typically present in the 

household are: 

• metal cottee can• 

• hard plastic milk or juiee containers 

• hard plastic soft drinlc or bevera9e containers 

To avoid spillaqe, the Agency recommend• that caps be 

tiqhtly tastened. Non-screw caps and lid• (e.q., plastic cotfee 

can lids) should be secured with heavy duty tape such as duct 
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tape. While the containers are beinq used to accumulate the 

sharps, EPA recommends storing them out or the reach of young 

children. 

In its 1986 guidance document, the Aqency states that 

"clipping of needles is not recommended, unless the clipping 

device effectively contains needle parts which might otherwise 

become airborne and pose a hazard" and "devices used to clip 

needles within a totally enclosed system are acceptable." .. These 

devices are available commercially and may be used in home health 

care. However, when such devices are not available, the Agency 

continues to discourage clipping of needles. Recapping ot 

needles should likewise be avoided due to risk of needlestick 

injury. Where State or local lav requires destruction of needles 

before disposal, patients and health care workers should consult 

with State or local officials for further information. 

Gauze, Dressings, Dlsposable Sheets and Pads soiled With 

Blood or Blood Products. These materials should be placed in 

tightly secured plastic baqa before disposal in household trash 

receptacles. Althouqh plastic baqa are preferred because they 

resist tluid leakaqe, when plaatic 1• not available heavy-duty 

paper baqs (e.q., supermarket paper baq•) may be used. Items to 

be placed in paper baqa should be wrapped in absorbent paper 

(such as newspaper or paper towels) before placement in the baq. 

This practice will help to absorb fluids and reduce seepage. 

Paper bags should also be tiqhtly ••cured with rubber bands, 

strinq, tape, or plastic faatenera. 
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In cases where materials are saturated or dripping with 

blood or body fluids, the Agency recommends wrapping these items 

in absorbent paper prior to placement in either plastic or paper 

baqs to reduce respective poolin9 or saapaqe of fluid. 

Other Medic4l Devices. These items should be packaged in 

the same manner as materials soiled with blood and blood 

products: however, when fluid seepage is not a problem, items may 

be discarded directly into plastic or paper bags without wrapping 

in absorbent material. 

Liquids may be poured d~wn a drain or in the toilet, for 

disposal in either the home septic system or the public sawer 

system. If indoor plumbing facilities are not available, these 

liquids should be placed in a leak• and break-resistant container 

that is tiqhtly capped or stoppered, before placement in the 

household trash receptacle. 

Recommended Storage and Disposal 

Properly packaqed household medical wast• should be placed 

into home trash receptacles and mad• availa.bl• tor the next 

scheduled municipal or private trash pickup. It such pickup is 

unavailable, person• •hould transport the waste, as other 

household waste, to th• sanitary landfill or municipal 

incinerator. Oispoaal ot medical waste into th• sewer system is 

addressed in Chapter 6. 
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Consistency With Other Household Medical Waste Guidance 

Although existing guidance on management of home health care 

waste is limited, tha Agency guidelines are comparable to 

recom.~endations provided by the Association for Practitioners in 

Infection Control (APIC). '' The APIC recommendations address, 

among other things, proper home health care practices for primary 

protection of patients from disease and infection. 

APIC recommends that needles be placed in capped puncture 

resistant containers and placed in trash receptacles when filled. 

APIC also recommends dischar;inq body fluids to the toilet and 

placing soiled dressings, used gloves, and disposable equipment 

in plastic bags before discarding them. Other health care 

groups, such as the American Medical Association, have bean 

contacted to assist in guidance development concerning this 

issue. 

11.1 Alta!.'l1ative X&Jlaq .. ent Option• 

EPA recommended <JUidelines for home health care waste 

provide a startinq point for reducing potential risks posed by 

these wastea. However, the auec••• ot a voluntary program tor 

managinq houaebold medical waste depend• upon two major factors-­

ease of implementation and pu.Dlic willingness to participate. 

The Agency recognizes that some patients may •how an 

unwillinqneas to participate and others may be unable to provide 

materials needed to safely packaqe medical waste oriqinatinq from 

home health care. For example, in ea••• where bedridden patients 

are totally dependent on others tor care, food preparation may 
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not occur in the patient's home. Thus, items such as disposable 

plastic jugs and containers needed for proper packaging of sharps 

may not be readily available in the home. Also, many poor and 

elderly patients may not have adequate supplies of plastic or 

paper oags for packaqinq of these wastes, or they may be 

unwilling to chan9e current household waste management practices. 

Therefore, the Aqency ia seekinq alternative or additional 

options for manaqinq medical waste from home health care. 

EPA is coordinating with suppliers ot medical devices, 

pharmaceutical and home health care associations, and waste 

management associations to gather data on alternative disposal 

options for household medical waste which will reduce potential 

risks associated with improper disposal of these wastes. EPA is 

exploring the tollowinq options: 

Option I 

Some manufacturers and distributors of medical devices are 

providing sharps containers to certain r. 'me care patients.•• some 

of these compani•• provide pickup of filled containers: others 

instruct patients in proper diapo•al of th• container. However, 

at this ti.me, the Aqenc:y is not sure whether this service can be 

provided-to all patient• at a reasonable co•t. 

Option II 

Th• National Solid Waste Manaqament Association has 

su99ested the use of pharmaciea aa home health care waste 

collection canters or drop-off points for sharps and other 
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designated wastes. Under this approach, patients would return 

properly packaqed us•d sharps and certain other medical devices 

to designated pharmacies. The pharmacy would b•ar the 

responsibility for proper stora9e and disposal of these wastes. 

This alternative to home disposal of sharps raises the following 

important issues which may discouraqe pharmacy participation in 

the program: 

increased risk of worker exposure from additional waste 
handling, 

limited storaqe areas, 

the need for uniform packaqinq of sharps (by patients) 
to facilitate pharmacy storaqe, and 

a shift in disposal costs from th• household to th• 
pharmacy. 

The benefits derived from central collection centers may not 

outweigh the potential risks posed by increased handling and 

transportation of th••• waataa (1.a, motor vehicle transport from 

private homes to pharmacies) by individual•. 

One variation on this option i~cludaa havinq individuals pay 

a deposit for the uae ot a riqid, puncture-resistant container, 

which they return to th• pharmacy filled with used sharps, to 

receive their deposit• baek. '' 

Option III 

The medical supply industry i• alao evaluatin9 the use ot 

prepaid disposal systems •ueh aa mail-baek of used aharps and 

other medical devic••· This option may have soma utility in 
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certain situations; however, it should be fully evaluated because 

of potential increased risks ·to workers and home health care 

workers or other persons who must repackage the waste materials 

for mailing. In addition, the Postal Service is considering 

limitations on certain shipments (see 54 FR 11970). 

Option IY 

Another option, al~hou9h not an alternative to disposal with 

municipal refuse, involves manufacturer packa9inq of needles and 

syringes (and other sharps) in hard plastic packaqes that can be 

resealed or tightly capped for disposal. This approach is 

similar to the packaqinq used by certain razor blade 

manufacturers where the blade dispenser contains a compartment 

for used bladea. A used sharp, once repackaged in its original 

rigid packaqin9, can be safely discarded into the household trash 

receptacle. 

option y 

One final option i• to encourage municipalities to conduct 

special proqra.ma for collection of th••• materials, which could 

be held, tor example, in conjunction with a household toxics 

waste collection pr09ra.m. Th• houaehold waste pr09ra111S are 

typically conducted a• an event when residents are encouraged to 

bring household chemicals to a central collection point, where 

the wastes are packaged and •hipped to a hazardoua waste 

facility. A potential drawback to this approach ia the 

relatively infrequent •cheduling ot th• events; with waates that 
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con~ain organic materials, some decay may occur. However, this 

approach may be valid tor certain wastes that pose special 

concerns (for example, sharps). 

Agency Action. EPA will evaluate th• above listed options, 

and report proqress in su.bsequent reports. 
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!Zbibit 11-1. 

BOMB BZAI.'1'11 CARI: 1D.STZ GOIDELINES 

Educatin9 Your PatieDt• 

Every year, Americans use over one billion sharp objects in their 

homes to administer health care. These "sharps" include lancets, 

needles, and syrin9es. It they are not disposed of in puncture­

resistant containers, they can injure trash handlers, can 

increase the risk of infection if they coma in contact with 

contaminated materials such as bandaqes, dressinqs, and surqical 

qlovas, and can pollute the environment. 

As health-care professionals, you plan an important role in 

instructinq your patients and clients on how to safely practice 

health care at home. Throu9h this brochure, we are asked your 

help in distributing the attached disposal tips to them. The 

tear-out explains how to safely dispose ot sharps and other 

contaminated medical waste, such as bandaqes and soiled 

disposable sheets. 

We urqe you to distribute th• disposal tips tear-out to your 

patients and to encouraqe them to read it. You miqht also place 

this intormation in area• •••ily aecessi~l• to all your patients 

and clients. 
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You can get additional free copies of this brochure or reprints 

or the tear-out by sendin9 th• attached order for.n to the £PA. 

ror further information on medical waste, you can call the RCRA 

Hotline Monday throu9h Friday, 8:30 a.m. to 7:30 p.m. EST. The 

national toll-free numer is (800) 424-9346; for tha hearing 

impaired, it is TOO (800) 553-7672. In Washington, DC, the 

nu~~er is (202) 382-3000 or TOD (202) 475-9652. 

Disposal Tip• for Bome Bealtb•Care 

You can help prevent injury, illness, and pollution by following 

some simple steps when you dispose ot th• sharp objectives and 

contaminated materials you use in administering health care in 

your home. You should place: 

Needles, 

Syrinqes, 

Lancets, and 

Other sharp object• 

in a hard-plastic or metal container with a screw-on or tightly 

secured lid. 

A coffee can will do, but you •hould b• sure to reinforce the 

plastic lid with heavy-duty tape. Do not put sharp objects in 
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any container that will be recycled or returned to a store. Do 

not use glass or clear plastic containers. Finally, make sure 

that you keep containers with sharp objects out of the reach of 

young children. 

We also recommend that: 

soilded bandages, 

disposable sheets, and 

medical qloves 

be placed in securely fastened plastic baqs before you put them 

in the garbaqe can with your other trash. 

Your stat• or community environmental programs may have other 

requirements or suqqestions for disposinq of your medical waste. 

You should contact them for any information you may need. 

More Intoraation 

For additional tr•• copiea of th••• dispo•al tip•, please call 

the RCRA Hotline Monday throuqh Friday, 8:30 a.m. to 7:30 p.m. 

EST. The national toll-tree number i• (800) 424-9346; tor the 

hearinq impaired, it i• TDD (800) 553-7672. In Washinqton, DC, 

the number is (202) 382-3000 or TDD (202) 47S-9652. 
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Home Health-Car• Spon•or• 

This program is sponsored by: 

U.S. Environmental Protection Aqancy 

American Diabetes Association 

American Hospital Association 

American Society for Hospital Enqinearinq 

American society for Healthcare Environmental Services 

Association for Practitioners in Infection Control 

Association for State and Territorial Health Officials 

Health Industry Distributors Association (KIDA) 

Health Industry Manufacturers Association 

National Association for Home care 

National Solid Wastes Manaqement Association 

Visitinq Nurse Association 
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!zhi~it 11-2. 

KOMB llZALTB ~ARZ WAST! BROCKOI\! 

An Important Message to Health Care Professionals 

Th• Home Kealth•Care Proqraa 

Improper handlinq of wastes from home health-care activities may 

pose a risk of injury, infection, and environmental 

contamination. EPA and its co-sponsors have b•tJUn a program to 

educate recipients and providers of in-home health care. 

The home health-care program focuses on the proper paekaginq arid 

containment of needles, syrinqes, and other sharp objects before 

they are put into trash cans or other household receptacles. 

Each year, over one billion sharp objects are used in self­

administered health care. 

Because you--th• health-care professional--play an important role 

in providinq information and tJUidance to your patients and 

clients, EPA seeks your assistance in distributinq the 

information provided in the attached flyer. The qoal is to 

provide this information to every person who purchases or uses 

needles, eyrinqea, or sharp obj•cts in health-care activities in 

the home or who purcha••• any medication that is routinely 

ad.ministered by injection. 
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The flyer which makes up the last paqe of this orochure outlines 

si~ple procedures tor disposinq of household medical waste in a 

safe, environmentally sound manner. These procedures will reduce 

risks of injury, infection, and environmental pollution. some 

general guidelines on proper disposal of other contaminated ite~s 

such as bandages, dressinqs, soiled disposable sheets, and 

medical gloves are also included. We recommend that you place 

the flyers in areas easily accessible to all patients and 

clients. 

Tb• Federal Medical •••t• Proqr .. 

In response to incidents such as medical waste washinq up on 

beaches, Congress enacted the Xedical •aate Tractinq Act of 1918. 

Under this law, EPA published raqulations on March 24, 1989, 

setting up a demonstration proqram in several states to track 

medical waates from where they are qenerated to where they are 

disposed. The requlationa apply to medical practitioners and 

facility owners or operator• who generate, transport, treat, or 

dispose of certain medical wast••· 

Home health-care waste has been excluded trcm th• X•dical waste 

Trackinq Aot, and therefore such wastes are not requlated. Even 

thouqh home health-care waates are excluded from the law, 

congress has requested EPA to investiqate whether th••• wastes 

contribute to health or environmental problema and to evaluate 

the need for alternative quidelin•• for handlinq th••• wastes. 
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Based on the outcome of the study, conqress may require 

additional regulation of hcusehcld wast•. While the study 

continues, EPA believe• it is prudent to beqin a nonregulatory, 

educational approach to handlinq waste from home health-care 

activities. 

Hcv Home Health-Car• Provi4•r• can Belp 

You can help DY intorminq your patients about sate disposal 

methods. For example, sharp o~jects (such as lancets or syringes 

with needles) that are not placed in puncture-resistant 

containers can cause physical injury, increase the risk o! 

infection it associated with infectious materials, and 

contaminate the environment. The debris found on New York 

beaches contained a small proportion (approximately one percent) 

of syrin9ea, blood vial•, and other medical materials. This 

debris appears to have resulted from improper waste-management 

practices such as litterinq by individuals or during bulk waste 

transfer operation•. The extent to vhicb home health-care wastes 

are part of this pro~l•m is not known. However, syrinqaa and 

other sharp object• placed in household trash can be released to 

the environment durin; waste handlinq and transter operations and 

pose a physical hazard to handlers and anyone •l•• who comes in 

contact with them. 

EPA, along with its co-epon•ora, have established quidelines to 

ensure the proper containment of such materials before they leave 
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the home and become part of the waste stream. We urge you to 

participate in this education program by distributing the flyer 

and encouraginq your patients and clients to read it. 

For further information on medical waste, please call the RCRA 

Hotline Monday through Friday, 8:30 a.m. to 7:"30 p.m. EST. The 

national toll-free num.ber is (800) 424-9346; tor the hearing 

impaired, TOO (800) 553-7672. In Waahinqton, o.c., the number is 

(202) 382-3000, or TDD (202} 475-9652. For additional free 

copies of this brochure or reprints ot tha flyers, please 

complete and mail the attached order form or call the RCRA 

Hotline. 

Office of Solid Waste 
United States 
Environmental Protection Agency 
401 M Street, s.w. 
Washington, OC 20460 
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CJIAPT!R 12 

MEDICAL 1'>.STB ll.EO&a, JllCYCLINQ AND RZDOCTION 

Section ll008(a) (12) ot RCRA requests information on 

"available and potentially available methods for the reuse or 

reduction of the volume of madieal waste qenerated. 11 Chapters 6 

and 7 addressed some of the available methods for reducing the 

volume ot medical wastes that have been 9enerated. This chapter 

briefly describes some ot the possible source reduction 

strateqies to reduce, avoid, or eliminate a waste's generation, 

as well as possible recycling and reuse techniques. 

12.1 Recyclinq IU!.4 Reu•• 

Potential recycling and reuse techniques generally fall into 

two types: recyclinq techniques that involve substantial 

reprocessing in ways that usually attect th• waste's structural 

intaqrity, and techniques that involve a cleaning/disinfection 

process and sul:>sequent reuse (without siqniticantly affecting the 

wasta•s structural inte9rity). An example ot the former 

technique is the recycling of glassware by remeltinq and forming 

into glass again: an example of the latter ia the cleanin9, 

sanitizing, and aterilization of a diapoaabl• or reusable medical 

device. 

The various reeycla.ble material• of a medical facility's 

wastestream that can be reproc••••d by remanufacturinq include 

glassware, paper, metals, and plastic•. EPA i• aware of one 

facility that recycle• la.boratory qlaaaware by returninq it to a 
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glass recycling facility'. Plastics may also be recycled by 

~eltinq and reextrusion: for plastic medical wastes, this 

technique cay be feasible in soma situations1
• At this time EPA 

has no infonnation on the number of facilities recycling paper, 

or metal-containinq medical wastes. In future reports, EPA will 

address the extent of recyclinq and the feasibility ot these 

techniques in qreatar detail. 

Use,~f medical supplies is widely practiced for certain 

items. For instance, laboratory qlassware is frequently cleaned 

and sterilized tor reuse, and bed linens are laundered for reuse. 

Reprocesainq or reuse ot sinqle-use medical devices raises a 

number ot technical, economic, ethical, and legal issues. The 

presence of residues from the reprocessin9 could affect the 

quality of a patient's care; the health care facility may be 

concerned a.bout potential liability from reusinq the device; 

devices that were not dasiqnad for multiple uses could fail when 

reused, and there may be inadequate or non-existent quality 

control for the sterilization procedures usedJ. 

12.2 Source aeductioa 

Health car• taciliti•• may have a number ot options 

available for avoidin9, reducinq or eliminatinq a medical waste'• 

generation. It some waates are qenerated due to overpurchasin9 

items with a limited shelf life, or due to atoraqe or handlinq 

practices that cause materials to be las• useful, improvements in 

these materials manaqement practices can potentially yield 

reductions in waste• qenerated. In•titutinq procedure• for 
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employee suqqestions and developinq employee training and "waste 

awareness" are other possible methods. 

EPA intends to conduct a more in-depth review of facility's 

equipment and supply use practices which may reveal other waste 

reduction possibilities. For example, it may be possible to 

modify the desiqn of medical equipment so that less waste is 

generated. Materials substitutions may be evaluated in the final 

report for waste reduction potential. EPA intends to investigate 

these ideas and report on them in future reports to Conqress. 

12.3 GeAeratiOA Rataa 

Medical facilities can evaluate their waste manaqement 

practices uain9 indicators ot waste quantity and composition. 

Chapter 1 discusses the amounts of medical wastes generated 

(althouqh that analysis· i• limited to requlated medical· wastes). 

A large medical waste qenerator, such as a hospital, can assess 

its own waste qeneration rates according to the different waste 

sources in the facility. For example, one study found that an 

important variable in hospital waste qeneration rates is the 

total paid staff of a unit, for a 24-hour period, excludin; 

doctors·. Table 12-1 liata th• correlations found; althouqh the 

data may not reflect current waste qeneration rates, they 

illustrate one technique in which a hospital could systematically 

identity la?'9e waste sources. 
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Tal>le 12-1. 
Medical Waste Production, by source 

SOURCE 

Heavy-care units 
(surgery, burns, maternity) 

Li9ht-care units 
(psychiatric, neuroloqy) 

X-ray, emergency room, 
central supply 

Laboratory and clinics 

GENERATION RATE 
(lb/day) 

4.47 times the nu:n.ber of paid 
staff for those units 

2.77 times tha number of paid 
staff for those units 

0.48 times the number of 
patients treated 

0.19 times the num.ber of 
tests or patients 

12.t Aqency Action 

In future reports, EPA will evaluate the potential for 

recycling th• variou• component• ot th• medical wastestream, and 

the extant to which facilities already use recyclinq techniques. 

In addition, EPA will attempt to asses• th• potential reduction 

in sinqle-usa/disposabla medical supplies, while considerinq the 

reasons that have caused health care facilities to increase their 

use. 
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