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5EMORANDUMFOR: Robert M. Bernero, Director'

Office of Nuclear Material Safety.

and Safeguards, NMSS

FROM: Richard L. Bangart, Director
Division of Low-level Waste Management

and Decommissioning, NMSS

SUBJECT: SUMMARY OF THE V.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
MEDICAL WASTE WORKSHOP

Enclosed for your information, is a sununary describing the EPA Medical Waste
Workshop, held on November 6 and 7,199e, in Washington D.C.

The goal of the workshop was to exchange information and experiences on the
regulation of medical waste. The workshot was organized to focus on individual
State experiences and EPA's research and aralysis relative to the Medical
Waste Tracking Act. The workshop was attended by 57 participants, including
representatives from EPA, Department of Trangortation, Department of Interior,
Nuclear Regulatory Commission (NRC), Departmen; of Labor-Occupational Safety and
Health Administration, Department of Health and Human Services-Agency for Toxic
Substances and Disease Registry, seventeen states and two foreign countries
(CanadaandSpain). The topics discussed included: an overview of EPA medical
waste activities; status of air emission regulation development; medical waste
field testing studies; medical waste characterization; alternative waste treatment
technology assessment; landfill requirements / regulations; public health implications
sf medical waste; status of federal workplace regulations relative to medical
waste management; and an overview from each state representative of medical waste
activities in their state.

Questions and issues regarding the management of radioactive medical waste
included: incineration of radioactive materials; treatment of radioactive
medical waste; decay-in-storage; bele regulatory concern (BRC) waste; and
ucdical waste containing radioactive materials being sent to medical waste
incinerators and landfills. Radioactive medical waste management was suggested
for inclusion in the next workshop, which is tentatively scheduled for May 1991.
Other topics for inclusion in the nex'. workshop are: educational material; waste
minimization and segregation; cytotrxic compound management strategies and air
regulations for treatment technolor,ies. EPA requested that NRC provide a speaker
at the next workshop to discuss rr.dioactive medical waste management.

If you have any comments or questions please contact Samuel Z. Jones, of nly
staff, at X-20554 or me at X-23340.

Richard L. Bangart, Director
Division of Low-Level Waste Management

and Decommissioning, NHSS ,
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MEMORANDUM FOR: Robert M. Bernero, Director
Office of Nuclear Material Safety

and Safeguards, NMSS

FROM: Richard L. Bangart, Director
Division of Low. Level Waste Management

and Decommissioning, NMSS

SUBJECT: SUMMALY OF THE U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
MEDICAL WASTE WORKSHOP

Enclosed for your information, is a sunnary describing the EPA Medical Waste
Workshop, held on November 6 and 7,1990, in We shington D.C.

The goal of the workshop was to exchange inforniation and experiences on the
regulation of medical waste. The workshop was organized to focus on individual
State experiences and EPA's research and analy ;is relative to the Medical
Waste Tracking Act. The workshop was attended by 57 participants, including
representatives from EPA, Department of Transportation, Department of Interior.
Nuclear Regulatory Connission, Department of Labor-Occupational Safety and
Health Administration, Department of Health and Human Services. Agency for Toxic
Substances and Disease Registry, seventeen states and two foreign countries
(CanadaandSpain). The topics discussed included: an overview of EPA rnedical
waste activities; status of air emission regulation development; raedical waste
field testing studies; rnedical waste characterization; alternative waste treatment
technology assessment; landfill requirements / regulations; public health implications
of medical waste; status of federal workplace regulations relative to medical
waste management; and an overview from each state representative of medical waste
activities in their state.

Questions and issues regarding the management of radioactive medical waste
included: incineration of radioactive materials; treatment of radioactive
medical waste; decay-in storage; below regulatory concern (BRC) waste and
medical waste containing radioactive materials being sent to medical waste
incinerators and landfills. Radioactive medical waste management was suggested
for inclusion in the next workshop, which is tentatively scheduled for May,1991.
Other topics for inclusion in the next workshop are: educational material; waste
minimization and segregation; cytetoxic compound management strategies and air
regulations for treatment technologies. EPA requested that NRC provide a speaker
at the next workshop to discuss radioactive medical waste management.
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U.S. EPA hiedical Waste Workshops

Omni Shoreham, 2!00 Cahert St.. NW

Washington, D.C. 20008
Nosember 6 and 7,1990

November 6,1990

Opening Remarks Elir.abeth 1.spointe Deputy Di$ision Director EPA OSW8:30 8:40

8:40 8:45 Explanation ol' Workshop Format C C. Lee EPA ORD/RREL

1. Lecture Session.hloderator hilchaelle Wilson. EPA.OSW

Individual presentations by the following groups:

8:45 9:15 Overview of EPA Medical Waste Activities.htary Oreene EPA OSW

9:15 9:45 Status of air emission regulation development Ken Durkee OAQPS

9:45 10:30 Medical waste field testing studies
1.US EPA / State of Michigan field test. Glen England EER
2.Other OSW/OAQPS field testing Ken Darkee OAQPS

10:30 11:00 Bank
.

I1:00 11:30 Medical waste charneterization Randy Seeker EER

11:30 12:00 Alternative waste treatment technology assessment Eugene Cole RTI

12:00 1:30 Lunch

1:30 2:00 The Public Health implications of Medical Waste Sven E. Rodenbeck. P.E..

ATSDR

2:00 2:30 Stams of federal workplace regulations relative to medical waste management.

Kevinlandkrchn OSHA

2:30 3:00 Bnnk

II. State and Provincial Activities in Medical Waste Moderator Mary Greene. EPA.OSW

3:00 3:15 Opening Remarks

3:15 5:00 Representatives from each state will be provided a 1015 minute time slot and an
opportunity to discuss regulations and other activities pertaining to medical waste-

5:00 Adjoum

1
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November 7
State and Provincial Activities in Sledical Waste (continued)
Moderator Mary Greene. EPA OSW

8:30 8:45 Opening Remarks
t

S:45 10:30 Same format as previous aftemoon

10:30 11:00 Brmk

11:00 12:00 Format continued

November 7
III. Open Session / Discussion on Medical Waste issues Moderator C.C. Lee ORD/RREL

1:00 1:15 Opening Remarks

1:151:35 Sterilization and Alternate Treatment Technologies Terry Pierson RT1
!ssues: How effechve are they and should they be encouraged, discouraged or
should the regulauons remain neutral?

1:35 1:55 Incineration Steve Lanier. EER
issues: How does the state regulatory posidon impact an on site vs. regional siting?
How does incineration influence source separation and onsite management of
medical waste? Should certification of incinerator operr.: ors be a regulatory re-

quirement? How tightly should CO, PM, hcl, NO ,CDD/CDF, ... be regulated?i

1:55 2:25 Presentnions by visiting international environmental agencies.
Alvero Feliu Institut Cerda Spain
Marcel Onucher. Environmental Ministry of Quebec Canada

2:25 2:55 Landfill Requirement / Regulations. C.C. I.ce EPA. ORD/RREL
!ssues: When should medical waste be landfilled? What ash characterisucs should
be required? What are the technical requirements for landfill construction?,

2:55 3:15 Break

3:153:45 National Medical Waste Tracking Michaelle Wilson. EPA OSW
1ssues: Should the tracking act go national? What lessons have we learned? Does
this new knowledge really matter?

3:45 t:15 Enforcement issues Lisa Wamer OWTE

IV. Conclusion / Summary Moderator Randy Seeker EER

4:15 5:00 A summary of the issues raised during the workshop will be presented. Group
participation is encouraged.

5:00 Adjourn

1
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1, Introduction

On November 6 and 7,1990 a workshop was held at the Omni Shoreham in Washington
DC. This workshop was a fourth in a series of workshops on medical waste sponsored by the
EPA and the California Air Resources Board. The goal of these workshop was to exchange
information and experience on regulating medical waste. This workshop was organized to focus
on individual State experience and EPA's ongoing research and analysis relative to the hiedical
Waste Tracking Act. It was attended by 57 parnetpants involved in either research or development
and implementation of medical waste management regulations. The invitation list focussed on
representatives from state government agencies who are responsible for medical waste regulations
in each state. Seventeen different states were represented along with two foreign countries
(Canada and Spain) and representatives from EPA regional offices, Office of Research, Office of
Solid Waste, and Office of Air Quality and Planning Standards, the DOT, the Depanment of |

Interior. NRC, OSHA, and ATSDR. A complete list of attendees is included in Appendix 1.

'

In Figure 1 is shown the final agenda for the workshop. It consisted of four major
sessions: Federal Activities, State Activities, Discussion Sessions, and Conclusions /surnmary.
Several of the presenters pmvided handouts relevant to their presentations and these are included in
Appendix 2 in the order they were presented. The goal of this document is to provide a complete
set of this information to the workshop panicipants as well as provide a summary of the major

I conclusions of the workshop.

2. Summary of Workshop

2.1 State Activities

Representatives from each State, provided a verbal overview of the activities within the
state on development and implementation of hiedical Waste hinnagement regulations. These
presentations provided a broad overview of the range of regulatory activities in the participating
States. The major components of most of the State regulations are a definition of regulated medical
waste, regulated medical waste manifesting and/or tracking, some form of small quantity generator
exclusion, transponer/ hauler registration, treatment technologies approval, and fee collection. A
summarv of the different approaches used by different States represented at the workshop are
provided in Table 1. This table also includes some information concerning the number of regulated
generators and treatment facilities within the State and the responsible department. For further
infonnation, the workshop panicipant can be contacted at the provided number,

2.2 Developing a Base Knowledge of hiedical Waste

Significant progress has been made in the last two years since this workshop series was
initiated in developing an adequate knowledge base for making regulatory decisions. This
progress has been made in three general areas: clarifying the definition of the characteristics of
medical waste, clarifying the definition of the level of protection provided by traditional
management practices, and evaluating the performance of conventional medical waste treatment
technologies.

In the last year, significant new information has become available on the characteristics of
medical waste. The EPA Office of Solid Waste (OSW) has recently s?onsored a project to
characterize medical waste at seven different medical institutions including lospitals, laboratories,
and clinics. These three categones have been found to be responsible for over 95 % of the waste
generated in States panicipating in the hiedical Waste Tracking pilot program. A comprehensive
data base has been developed in this study that provides the waste component type, the type of

l.
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TAlli.E I. SIIMMARY 01 STATE ACTIVITIES IN MiiDICAl WASTE IlliGIJI.ATIONS
. . .

Sman Quantities
Defeition of Transpre

Amoved TremeContact an8fe"n's RegistraexmStase (4-. L..sa hiedical Waste Eacl skep

ikw Jersey Robert NewJerseyIAv uwa Sameas Nne Yes Yes Landfillof treated wastes

Confer of Environmental AfWTA
,

Protection l

M ahigan Larry Michigan IAmLwa Five N ne th however. t b In wever.ge m Sicam atamtave,emmeran m.

Chadzynski of Public IIcalth Casegories undle to grave omtamers mme te and gem.fmg

State fleshh Dept, respeisibility used

Olm> Phil U.S. EPA - Ohio EPA No Yes Yes--Il0 are 5 seam acemlave armi

Farnischer Regulations registration for currently regrsvered incinerathm

< 50 lbs/mo.

Cahf..rnia John California ikpartment EPA N Yes Yes lowever thereis 54eam suemlave immerasam.

Wern of IIcahh Servsces Regulathms registrasum fw small quana. genes ator mu rowave

< 3M Ibshs=>. enIm==

S ctsal Wawse femes N a.c Res==d Lees =ag 54 ease e.msa le 8 mil !!o1 wsweae ly of == -
1. us l' air st sa Teams Dc >arirrecta i

Garland of IIcat h heahh sare f aohsics permwied tressed Pa:In, gens =merated
i

Instct! to 5 categueies Tramp >cter inil Sharps emapsulated. W/P =
40 psi. Treased waste land-

> 100 mi f!uil Idled wrth MSW Incmeration
Air Regulatums.

Alabama Lindsay Alabama del . cat EPA Nne-with Plan r+cJ. Yes -tramp. g...est inceeraten, autoclaving

Mothershed of Environmental Defmition the excepion record keeping. - can trarrspirt smaII and landfillmg of treated.

of home no tracLing qesaranies waae
Management - notificatxm of spilshealth care

- sim age also imhmied

Imuisiana James I.ousiana Department Petersially infectmus None Nne Sorne eransp. aral Laraffillmg tressed wasse-

Brent of Environmental inomedical waste. packaging - morstamm on mcmerstars

Quality / Department of Similar to MWTA registraison -iminerator regulathms
tmder developnent

E,wi.~ .talliealth definition.

i 1..rida Tom Horida Department Ibihazarams Fame Nne P&me I.andfritmg tremied weste.
Due so new air regulaines.

Moore of Enwironmental Waste 338 on-sne encinerators
Regulations will shut &mn
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TAI!LE I (CONTD). SUMM ARY OF STATE ACTIVITIES IN MEDICAL WASTE REGill.ATIONS. '

-
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Small Quantitics
Definition of Transgow

Contact "'"*"*8 ArprM Tremunent
Siate Dw- L ara Medw.al Waste Registrarmep Entiuske

icw York David Mafrici NY State Dept.of MWTA None--however. MWTA Permirsed im=Jfmmgof eressed

Richard Environ.ConservatirxV < 50 lbs/mo. annual seport w ane. incineratum.
other approved treatmeras

Torrey State Ileahh Depart can transg=wt

Vuguna Bob Virginia Department infectums =nsic None None Regiserstkwiles www incinerstum/ steam

Wkkline ofWasse defined in state Ikemeng. starmf ards sacrilirationiw/ germit

Management law im transp. and storage sids ) Approved
sewer systems.

Hin=le Roger Rinde Island Depart. MWTA Yes MWT\ Most be permitted (SirW1 Ausottavmg

fee),emcegency re-
8.las.1 Greene of Environmental

sg=mse required. storage
Management ani bacLharstimg requrrel.

West Joe Schock Dept.of IIcaliti & Iluman No reg _ as Possildy None None None

Yn gk.ia ServJAu Poll Control thes tune

Canni/IInghway Dept 1
Dept.of Nat. Resources

Iowa Dsp L.ent of - - - - - - -
- - - - - - - Autoclaving

I..w a Pete llamten I'ermwied incinerstrari*

Natural Resources

lii.rves Larry Eanep U.S. EPA liosprealllaz Waue llosphat Yes as Lkense Landfming treatmeis
waste socineraaor.

Region V (non RCR A Ilaz only7 special wesee
eutalave7

Wasse)

e Alatu, ia Ilasriet Oklahoma State NA No Will be m dressed incmeratama

De .A.a of HealthMuzijakovich L

ftlaine Smet Austin Maine del.ma: ---- Yes. < So Ibshno. Yes. incinerators Transfa hceme Ori soie incmernemm-

of Environmental exemps he's most regisser (4- (5 yr - sitwa fee) Liense by swie.

Protection mgma. plan but part mamfest. 3-5

mest register, day turnaround
householi eaemp
for packaging

^

Mnmesota Sheila Brunelle Minnesota Dept of EPA definition with Manags..e.--a Required mgmt. plan-- Incinerathm

Anne Jackson llcalth/Mirmescia cacepeum of g42n req = red generasoes cicmp Ausmiaving
Off see uansy regulatol

Imui Mesner l'oll. Control Agency esolatum waues
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constmetion material of each component, and the generation rate of regulated medical waste at the
department level of each of the medical institutions. These data have been analyzed to define
opportunities for waste minimization, treatability characteristics of medical waste, and national
generation rates of medical waste. In another OSW study, floatable materials found in harbors
have been analyzed and the likely sources have been identified to be from diabetic insulin and
illegal intravenous drug use. Finally, the State of Minnesota has conducted a detailed study in
which medical waste was characterized at three small hospitals by opening and surveying their
contents. These recently completed studies present a much clearer picture of the important
characteristics of medical waste that have never before been available.

Studies have recently been completed that will provide comprehensive environmental
characterizations of different types ofincineration systems. These include studies conducted by
OAQPS with the State of Michigan on large modern hos 3 ital incinerators, studies conducted by
OSW and OAQPS on smaller older design units, and stuc les conducted by several states such as
Califomia, New York and Minnesota on a variety ofincinerator types. Multimedia emissions data
and control efficiency for a full range of pollutants such as metals, total particulate matter,
chlorinated dioxin and related compounds, other trace organics, pathogens, and acid gases will
soon be available for this full suite of incineration technologies. Further information is still
required on the impact of combustion parameters on emissions. In other related studies, ORD and
the State of Califomia have conducted assessments on the current state of the an in medical waste
incinerator technologies and developed guidelines on retrofitting existing incinerators to upgrade
them to meet new stnngent air standards.

For other treatment technologies specifically steam sterilization and chemical disinfection,
OSW is sponsoring studies at both laboratory and full scales, on the level of sterilization achieved
as a funcnon of operation conditions. These studies will provide much needed information on the
efficacy of these technologies but there was a generalindication ofinterest at the workshop for
more information on multimedia emissions from these technologies.

Studies have been conducted on assessing the adequacy of traditional medical waste
management practice in arotecting human health. In an exhaustive study conducted by the
ATSDR, it was concludec there was little evidence of disease transmis.lon from medical waste.
The EPA is sponsoring continuing studies to assess the potential health impacts of various aspects '
of medical waste management.

2.3 The Medical Waste Disposal" Crunch",

A major concern raised by a large majority of the State representatives was the disap-
pearance of many of the traditional disposal methods for medical waste. This lack of disposal
options could result in a severe shortage in capacity for medical waste disposal in the future. This
dtsposal " crunch" is being caused by a number of factors. Specifically, the use of landfills is
becoming less of a disposal option due to pretreatment requirements dictated by most states, and
the landfill operators refusal to accept recognizable medical waste. Several participants at the
workshop indicated that there was no scientific evidence to suggest that landfilling untreated
medical waste posed an unacceptable risk.

In addition to the loss of the landfill option, many existing on site incinerators willlikely
shut down due to the high cost of retrofitting to meet new, more stringent air regulations being
promulgated by several States. For example, the State of New York has ir.dicated that none of 374
onsite incinerators in the State can currently meet the proposed air standards for medical waste in-
einerators. The State authorities expect many of the facilities won't upgrade and willlikely shut
down. A similar conclusion has been made by authorities in Califorma after a stringent air toxic
regulation was promulgated. Thus, existing on site incineration systems willlikely be phased out
and there may be a significant gap in time before retrofits or new systems can be completed. Since
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performance standards and approval protocol for alternative treatment technologies are not
available, no signincant new technology capacity can be developed rapidly.

This disposal crunch is resulting in a number of changes in traditional medical waste
disposal. These include the transport of significant quantities of medical waste out of the
generating States to those States with larger commercial disposal capacity. For example, over 50%
of the waste generated in States panicipating the medical waste tracking act is currently cxponed
out of State. There is also a significant increase in the steam sterilization systems. A sigmncant

,

push is on to develos commercial disposal facilities. This push is being offset by the prohibitive
citing problems. Finally, new unproven technologies are being championed by numerous
entrepreneur organizations for approval as acceptable medical waste disposal systems.

2.4 National hiedica] Waste Tracking

The panicipants were unanimous in their support for a national program in medical waste
tracking. The advantages of a national program were identified as providing an universal dennition
of regulated medical waste, providing standardized regulations and manifesting procedures, and
allowing tracking across State lines. While the large number of enforcement activities carried out
to date in the pilot demonstration might suggest some administrative difnculties of components of
the regulations, the panicipants generally indicated agreement with the structure of the program. In
fact, several States have copied the program structure. Nonetheless, there was some suggestions
that the EPA should also consider alternative approaches such as a management plan structure
similar to that developed by hiinnesota.

2.5 Education

A major reoccurring theme of the workshop was the criticalimponance of education in the
overall process of regulating medical waste. Education at every level was required including
within the responsible regulatory depanments, to regulated industry, to institutional administrators,
to health care workers who ultimately must decide what is regulated medical waste and approptiate-
ly segregate it, to household users of medical components who must know how to properly
dispose of the components, and Gnally to the public. The key educational topics suggested are as
fol!ows:

* hiedical Waste Dennitions
. Tracking and hianifest Procedures
* Packaging of Sharps

Liabilities of Generators for Mismanagement of Medical Waste
+ Operator Training on Treatment Technologies
* Inspection Procedures

The States and EPA are using an impressive array of educational procedures that they are
attempting to tailor to the specific audience. Several of these were discussed in the workshop and
included techniques such as videos, training sessions,information booklets, canoons,inspec-
tion / warning acuvities, and a clearing house for information.

2.6 Future Needs

The participants proposed several areas that need funher support and development. One of j

the areas that received considerable suppon was the need to develop procedures to approve new l
'

treatment technologies for medical waste. Because of the disposal crunch facing many areas of the
country, there is a need to approve attemative treatment technologies. An approval protocol is
necessary to ensure adequate consideration of the performance issues of the new techno;ogy. This ;

'pproval protocol requires the development of a criteria for disinfection and sterilization. In order i
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to approve these technologies, multi media performance data are required on a range of waste types
to detennine not only the efficacy but any other adverse health effects and the suitable waste stream
components that can be treated. Only with this kind ofinformation can the appropriate use of the
treatment technology be defined. Both the States and EPA indicated such testing is likely beyond
their current resources.

The participants totally supponed the development of an operator certification and training
program for incinerator systems. Such a cenification system is under development by the
American Society of Mechanical Engineers. The participants also suggested that similar cenifica.
tion programs are necessary for other treatment technologies. The level of training required will
depend upon the complexity of the operation of the treatment process.

The participants discussed the need to develop capacity assurance. With the disposal
crunch likely to become more severe as new regulanons are phased in, individual States and
regions must plan for disposal capacity needs. This plan will help to direct regulatory and.

management activity for the region in order to avoid illegal disposal acovities.

There was a call for rnore activity on management and regulatory strategies for all types of
mixed wastes. Specifically medical waste, radioactive wastes and hazardous waste can be mixed
in literally any combination. More information is necessary to develop more appropriate strategies
for these mixtures.

The final future activity that was of significant interest to the workshop panicipants was the
need for significantly more infonnation exchange. The participants recognized the rapid increase
of the knowledge base due to EPA research activities but were concerned that they would not have
access to data quickly enough for their regulatory develo") ment activities. They indicated that they
need the information now and cannot wait for the resu ts to appear in the Repons to Congress.
Ths panicipants were unanimous in their suppon for future workshoas as one vehicle for the
information exchange. The consensus was that another workshop shou d be held within the next
six months that could be either in Washington or at another major airpon hub. Their was a
suggestion to hold the meeting near a weekend to allow the use of weekend rates. Several
additional subjects were suggested for inclusion in the next workshop:

* Educational material
. Radioactive Waste
+ Cytotoxic Compound management strategies
* Waste Minimizanon and Segregation.

* Air Regulations for Treatment Technologies
A few logistical improvements were suggested including better gresentation time management,
presenting the State activities up front, and a reception on the arst night to introduce the par-
ncipants.
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