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EXECUTIVE SUMMARY

This report discusses a collaborative project initiated by the Howard Hughes Medicd Ingtitute
(HHMI) to establish and evaluate a performance-based approach to management of hazardous wastes
in the [aboratories of academic research indtitutions. Participants in the project included ten academic
research ingitutions and representatives from state and federal environmenta regulatory agencies. The
Environmenta Protection Agency (EPA) commends HHMI, the ten participating academic research
indtitutions, and other participants on their efforts to improve hazardous waste management in academic
research |aboratories through development and demonstration of arobust set of consensus best
practices. EPA recognizes academic research inditutions have had difficulty complying with the
Resource Conservation and Recovery Act (RCRA) regulations due largely to their industry-oriented
framework. Therefore, EPA supports developing effective aternatives for safely managing hazardous
wadtes in academic research ingtitutions that meet standards for protection of human hedlth and the
environment. Although EPA believes that the current RCRA regulations are flexible and may dlow for
the implementation of the mgority of the best practices developed through the project, it dso believes
that in some cases regulatory changes may be required. EPA aso believes that the regulatory change
process alows the Agency to consider views from diverse stakeholders as well as promotes nationa
consstency. EPA plans to issue a guidance memo shortly that will address some concerns of academic
ingtitutions by clarifying existing EPA policy and how it impacts laboratory wastes and operations. At
the same time EPA looks forward to working with HHMI as well as other laboratory associations,
dates, EPA Regions, the Occupationd Safety and Hedth Administration, and the public to develop an
gpproach that builds upon the consensus best practices as well as other ongoing efforts to provide labs
needed flexibility while maintaining effective protection for human hedth and the environment. EPA
expects to begin a coordinated project this spring that follows up on the recommendations of this report
and integrates other ongoing work addressing related issues.



PART ONE
I. INTRODUCTION AND BACKGROUND

In 1999, the Howard Hughes Medica Ingtitute (HHMI) initiated a collaborative project to
establish and evauate a performance-based approach to the management of hazardous wagtes in the
laboratories of academic research ingditutions. HHMI believed that such an gpproach coupled with
regulatory flexibility could yield superior compliance and reduce burden under the hazardous waste
regulations of the Resource Conservation and Recovery Act (RCRA). The HHMI collaborative
project partnered environmental hedlth and safety professonals and biomedicd researchers from ten
mgor academic research ingtitutions and respective date regulatory officias from each of the ten
regions of the U.S. Environmental Protection Agency ("EPA" or "the Agency™). The participants
devel oped fourteen consensus best practices as guidelines to the new gpproach for managing hazardous
wastes in academic research indtitutions.

During deliberations over the FY 2001 budget, both the House and Senate Committees on
Appropriations included language in reports (House Report 106-674 and Senate Report 106-410)
supporting the Howard Hughes Medicd Inditute initiative and asking that EPA provide the maximum
flexibility permissible under the regulatory provisons of RCRA. Since under RCRA, dates are
authorized to administer and enforce a hazardous waste program in lieu of the federa program, EPA
encouraged gates to provide the maximum flexibility permissble under the regulations. Smilarly,
written guidance to RCRA Regiona Program administrators encouraged support for the program. (See
Attachment to Part One of thisreport.) Also, in response to Congressional requests, EPA has
prepared this Report to Congress.

Part One of EPA’s Report to Congress provides a summary of the RCRA-related challenges
to academic research indtitutions (Section 1), a summary of other initiatives that reflect or address
academic research ingtitution’ s concerns (Section I11), adescription of EPA'srole in the HHMI
collaborative project (Section 1V), and EPA's evaluation of the consensus best practices and the need
for regulatory changesto carry out initiative recommendations
(Section V).

Part Two of this report contains the HHMI “Report on Consensus Best Practices for Managing
Hazardous Wastes in Academic Research Indtitutions,” October 2001. The HHMI demonstration
phase report contains detailed information regarding the project and the results and findings of
university-based demondtration projects, which the academic research inditutions and HHMI used to
evauate implementation of the consensus best practices.

Il. SUMMARY OF REGULATORY CHALLENGES

Many academic research ingtitutions are subject to the Resource Conservation and Recovery
Act (RCRA) regulations for managing hazardous wastes. These requirements are designed to protect
human hedlth and the environment from the mismanagement of hazardous wastes and establish a system
to manage hazardous waste generation, transport, recycling, treatment, storage and disposal.
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RCRA Overview

RCRA 83002 requires EPA to promulgate regulations applicable to generators of hazardous
waste as may be necessary to protect human hedth and the environment. These generator regulations,
codified in 40 Code of Federal Register Part 262, apply to al hazardous waste generators and are the
primary RCRA requirements governing university hazardous waste activities. They gpply to hazardous
wastes managed by academic research inditutions if an ingtitution generates over 100 kilograms of non-
acute hazardous waste in a cdendar month or one or more kilograms of acutely hazardous wastein a
caendar month. Of particular concern to regulated academic research ingtitutions are those regulations
concerning the hazardous waste determination (40 CFR 262.11), generator accumulation time (40
CFR 262.34), satellite accumulation (40 CFR 262.34(c)(1), requirements to keep accumulation
containers closed (40 CFR 262.34(a) and 265.173(a)), container labeling (40 CFR 262.34(a)(3)),
manifesting shipments trangported offsite (40 CFR 262.20(a) through (€)), and generator training (40
CFR 262.34 and 265.16).

RCRA-related Chdlenges

A number of issues have been identified by academic research inditutions as presenting a
chdlenge to waste management in their |aboratories. These issues, dso outlined in EPA-sponsored
New England University Laboratories XL Project, are gathered from both participating and non-
participating indtitutions and include:

. Satellite Accumulation. RCRA regulations alow for the accumulation of hazardous wastes at
“sadlite” locations in academic research indtitutions (8262.34(c)). Although the requirements
regarding such accumulation are minimd, they can present alogidtical chdlenge for universty
academic research indtitutions.

For example, generators may collect up to 55 gallons of hazardous waste where the waste is
initidly generated with no time limitations. However, once the 55 gdlon limit is reached, they
are required to, within 3 days, comply with more stringent requirements for on-ste hazardous
waste accumulation. Typicaly, this means the hazardous waste will be moved to a 90-day
accumulation area and will be accumulated in accordance with 8262.34(a). Thereis no federd
limit to the number of satellite accumulation areas a afacility.

Among the problems raised is the difficulty some academic research inditutions experience in
complying with the 3-day time frame once the quantity limit has been reached. Becausethe
rate of waste generated in university laboratories is often unpredictable, academic research
inditutions say that it is difficult to predict when satellite accumulation limits may be exceeded
and to arrange for remova of the waste within 3 days.

Collection of hazardous waste is a'so more chdlenging when states or academic research
indtitutions impaose more sringent requirements by reducing the volume of waste that may be
accumulated or by limiting the amount waste that can be collected to onetype. Wedso
understand that some academic research ingtitutions prefer to consolidate wastes

generated in asingle building before moving the waste to a 90-day accumulation area. This
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may aso present problemsif the Steis neither a satellite, nor a 90-day accumulation area.

Dual Regulation Under RCRA and Occupational Safety and Health Administration: Many
academic research ingtitutions are required to comply with OSHA regulations for the
management of hazardous chemicasin the laboratory. Academic research indtitutions have
often characterized RCRA and OSHA training requirements as duplicative, and indicate a
preference for compliance with the OSHA standards for occupationa exposure only, rather
than both OSHA standards for managing hazardous chemicals in the laboratory aswell as
RCRA regulations for managing hazardous wastes. They aso point to the definitiona
differences between RCRA and OSHA as a source of confusion.

OSHA requirements overlap with RCRA requirementsin some areas. For example, OSHA
regul ations specify that employees must be provided with information and training in the
procedures for safe remova of contaminated waste (29 CFR 1910.1450(e)(3)(viii)(B)).
RCRA regulations for training require that personnel who handle hazardous waste must have
training necessary to ensure safe handling of the wastes and to ensure that personnd are able to
respond effectively in emergency Stuations. OSHA regulations, however, are not designed to
protect the environment and do not specificaly cover waste management except for removal.
OSHA regulations aso do not gpply to academic research inditutions in many dates. States
may develop and operate their own job safety and hedlth programsthat are "at least as effective
as' comparable federa standards and there are 23 States and jurisdictions operating complete
State plans (covering both the private sector and State and local government employees).

Decentralized Laboratory Operations. Academic research ingtitutions commonly consist of
many diverse, rdatively smdl individua laboratory operations run by independent researchers.
This digtinguishes them from indudtrid operations that are generdly more centraized and
centraly controlled. Academic research inditutions have said that the large number of
independent waste generation points creates chalenges in effectively implementing a uniform
waste management program.

High Saff Turnover: The use of students and independent |aboratory researchers creates a
diverse population that is subject to frequent, regular turnover. This high turnover hindersthe
continuity of a hazardous waste management plan and the ability to sysematicaly and efficiently
train staff about RCRA-compliant handling of hazardous wastes. Academic research
indtitutions suggest that qualified permanent Environment Hedlth and Safety (EH& S) Saff are
able to more effectively manage hazardous wastes.

Waste Determination: Currently the waste determination usualy occurs in the laboratory and
is performed by the person performing the test, experiment, or operation. This person uses his
or her knowledge to assess the nature of the materidls remaining after the operation and is most
familiar with the chemicals used and the chemica changes that may have occurred during the
experiment or process.

Academic research inditutions indicate a preference for the RCRA hazardous waste
determination to be made by trained and knowledgeeble EH& S saff. EH& S staff in thelr
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opinion, are awvare of the potentia reusability of used or opened chemicals. In some cases, they
would prefer to be able to make this decison after the materid has been moved from a
laboratory to a central location.

Academic research ingtitutions suggest that one drawback to making the waste determination in
the |aboratory isthat it may be more difficult to assess the needs of the entire university for
further use of certain chemicas. Academic research inditutions prefer to have EH& S Staff
make the final hazardous waste determination because these permanent staff have campus-wide
knowledge and are better able to determine that the material can be used elsawhere on

campus.

. Budgetary Constraints: Competing funding priorities can hinder the development and
adequate support of waste management programs in individua academic research inditutions or
on individua laboratory research projects. Thus gppropriate savings in waste management
cogts may result in improved waste management as well as increased funding available for
research.

. Inconsistency due to Sate Variation: Under Section 3006 of RCRA, EPA may authorize a
qualified state to administer and enforce a hazardous waste program in the satein lieu of the
federd program. State authorized programs may impose requirements that are more stringent
or broader in scope than the federd RCRA program. As aresult, there are variations in how
certain requirements gpply across date programs. The impacts of this variability can be
magnified a academic research indtitutions by the rdatively wide range of types of waste
materids generated as wdl as by the rdative infrequency and smdl volumesin which these
materias are generated. Although EPA cannot mandate consstency among states, it can
promote it with well-circulated guidance.

Recent RCRA Enforcement and Compliance Assistance Activities at Academic Research Indtitutions

Academic inditutions are often Smilar to smdl cities, with many facilities and activities on their
campuses such as research laboratories, auto repair facilities, power plants, wastewater trestment
plants, hazardous waste management and trash disposal, asbestos management, drinking water supply,
grounds maintenance and incineration. In addition, many operate medica and research facilitieswhich
create an additiond set of challenges, some of which have been described in the preceding section of
this report.

Because academic indtitutions undertake so many diverse activities, it isimportant thet they
accomplish them in amanner protective of human hedth and the environment. EPA is concerned about
the management of hazardous waste because of the potentia risk to human heslth and the environment
and because of the proximity of these ingtitutions to student residences and urban centers. EPA
ingpections of academic indtitutions have reveded sgnificant noncompliance with a number of the
RCRA (and other environmenta) requirements. As aresult, EPA has stepped up both its compliance
assstance and enforcement efforts to ded with the risks to the public and the environment.

The most common RCRA vidlationsinclude: failing to mark containers with the words
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“hazardous waste,” treating, storing or disposing of hazardous waste at a facility without a permit or
interim gtatus, digposing of potentialy hazardous waste in solid waste trash bins, failure to provide and
document hazardous wagte training, failure to make hazardous waste determinations, and falure to
inspect waste containers on aweekly basis. All of these violations can present risks to human hedth
and the environment. Failure to label waste as hazardous increases the potential for mismanaged waste
and injuries. Lack of a permit or interim status poses a danger to employees of the facility and nearby
residents, and could lead to contamination of the soil, air and water. Placing incompatible wastes
together in a solid waste trash bin could cregate fire, explosions, or dangerous gases. Failure to properly
determine if awaste is hazardous could mean that it may not be handled safely on site and/or properly
trangported off site and digposed of in an appropriate facility.

EPA found a number of violations in academic research inditutions across the country, including
Massachusetts Ingtitute of Technology, Boston University, George Washington University, the
Univergty of Hawali, Universty of New Hampshire, and the University of Rhode Idand. Violations
ranged from improper trangportation of hazardous waste between two universties to the storage of
lesking chemicasin a basement over many years. One settlement resulting from such violations was
worth as much as $1.6 million. More information on recent enforcement activities can be found in the
July 2000 Enforcement Alert, (Val. 3, No. 7, EPA 300-N-00-012) at
http://epa.gov/oecalorelenfd ert/vol 3num?7.html.

EPA continues to offer compliance assistance to colleges and universities to help them achieve
compliance with environmentd laws. Some of these compliance assstance activities are summarized
below.

. In November 1999, Region 1 hosted a focus group discussion for college and university
environmenta hedth and safety saff. Region 1 used the information from this didogue to
develop an integrated strategy for the college and university sector. The Region's strategy
includes 1) Basic Regulatory Compliance including an informationa web page and compliance
workshops, 2) Best Management Practices to provide tools to conduct audits and implement
environmenta management systems, and 3) Sugtainability, encouraging colleges and universities
currently involved in activities that go beyond compliance (i.e., green procurement, energy
efficiency, etc.) to share their experiences with fdlow ingtitutions.

. In 2000, Region 2 sent letters to 344 colleges and universities encouraging them to take
advantage of EPA’s Audit policy providing incentives to conduct environmenta audits and
voluntarily discover, disclose and correct violations. The Region has combined this effort with
supplemental compliance assistance mailings, including sdf-audit guides, and seminars. New
Y ork State dso conducted compliance assistance in coordination with the Region.

. Region 3 created a questionnaire for college and university presidents to determine what
elements of agood environmenta management system are being implemented on thelr
campuses. Region 3 dso participated in three day-long workshops hosted by Batimore and
Philadelphia universties. 1n June 2001, Region 3 held two workshops for colleges and
univergties with hospitas.



. In August 2001, Region 7 invited 400 universities to participate in a compliance workshop for
colleges and universties. There were presentations on the Audit policy, waste reduction
drategies, and environmenta management systems.

. In 2000, Region 9 invited Arizona colleges and universities to participate in a RCRA-focused
Audit policy initiative. In conjunction with this effort, the Arizona Department of Environmental
Quality sponsored an al-day workshop on RCRA compliance and reinforced the seriousness
of follow up inspection and enforcement efforts.  Region 9 aso devel oped a compliance sdlf-
audit project that includes the University of Cdiforniasystem. The Region invited severd
campuses and medica schools from the UC system to participate in avoluntary compliance
sdf-audit program.

These Regiond initiatives confirm that continued attention needs to be given to academic
research ingditutions to improve RCRA compliance. Regions and states have worked to devise
methods that improve compliance, and Best Management Practices such as those devel oped through
the HHMI initiative provide another tool to aid in achieving compliance in academic research
inditutions.

I11. EPA PARTICIPATION IN LABORATORY AND RELATED INITIATIVES

EPA became increasingly aware of the chalenges faced by academic research inditutionsin
complying with the hazardous waste regulations. EPA has actively participated in a number of efforts
not associated with the HHMI project aimed at identifying and addressing issues of concern to
academic research inditutions . Theinitiatives described in this section include examples of ways EPA
has tried to address concerns raised by academic research ingtitutions. Concerns include requests to
clarify RCRA regulations, examine performance-based approaches to managing hazardous wastes, and
make it easer to move hazardous waste among buildings on university campuses. Many of these issues
are equdly evident in the HHMI project, which enables academic research ingtitutions to focus on and
understand hazardous waste management requirements, and continue to experiment with performance
based-approaches to site-specific problems.

EPA Report to Congress on Management of Hazardous Waste in Educational Institutions. On
April 26,1989, EPA submitted areport to Congress entitled “Management of Hazardous Wastes from
Educationd Inditutions” Thereport discussed waste management practices at educationd ingtitutions,
aswell as problems, and possible ways to improve the management of hazardous wastes.

NCCLS Guiddlinesfor Clinical Laboratory Waste Management. EPA aso participated in the
National Committee for Clinical Laboratory Standards (NCCLS) subcommittee on Laboratory Waste
to develop “ Guiddinesfor Clinical Laboratory Waste Management.” The gpproved Guideline was first
published in 1993 and is currently available through NCCLS.

Government University Industry Research Roundtable. Beginning in 1994, EPA participated on the
Government University Industry Research Roundtable, sponsored by the Nationa Academy of
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Sciences, Nationd Academy of Engineering, and Indtitute of Medicine. Participantsin the group
identified saverd areas of the RCRA regulations they believed needed attention, including the waste
determination, treetment of hazardous wastes, reuse of chemicas, generator ID numbers, training, and
expired chemicas.

New England Universities Laboratories Project XL. In June, 1998, EPA’s Region | accepted the
New England University Laboratories proposa as an EPA Project XL. This project was proposed by
three New England universities to address many of the issues discussed in Section | of thisreport. On
September 28, 1999 (64 Federal Register 52380-52396), EPA findized the New England
Universties Laboratories Project XL. Thispilot project provides regulaory flexibility under RCRA for
participating academic research indtitutions at the University of Massachusetts in Boston, Boston
College, and the Universty of Vermont. The New England Universities (NEU) Laboratories XL
Project was approved to enable academic research ingtitutions to test the effectiveness of an integrated,
flexible, performance-based system for managing hazardous wastes in academic research inditutions.
This XL project is desgned to achieve environmental results superior to those achievable under the
current RCRA system and the HHM I best practices demongtration project isin many ways consstent
with the NEU Project XL. The XL pilot project has afour year time limit (to September 28, 2003)
during which EPA will evauate its success and determine whether it should be continued and/or
expanded to other universties through regulatory changes.

EPA has aso worked on other efforts that, although not designed specificdly for labs, would
address some laboratory issues. These regulatory initiatives are described below.

Hazardous Waste Manifest Exemption. In 1997, EPA findized arule (February 12, 1997, 62 FR
6621-6657) which exempts from manifest requirements shipments of hazardous waste on right-of-ways
on or between contiguous properties and along the perimeter of contiguous properties controlled by the
same generator. This change enables academic research indtitutions that are located on large parcels of
land divided by public or private right-of-ways to more easily move hazardous wastes between
univergty buildings

Mixed Waste Rule and HWIR. On May 16, 2001, EPA findized rules ( May 16, 2001, 66 FR
27217) providing increased flexibility to generators and facilities that manage low-level mixed waste
(LLMW) and technologically enhanced naturaly occurring and/or accel erator-produced radioactive
materid (NARM) containing hazardous waste. LLMW is now exempt from some RCRA storage and
trestment regulations, and LLMW or digible NARM is exempt from RCRA hazardous waste
trangportation and disposd regulations provided they meet specified conditions. EPA and HHMI
believe thisrule will postively impact academic research inditutions handling LLMW.

Standardized Permit. EPA isworking to streamline the permit process for facilities who want to sore
or manage wastes they generate in tanks, containers and containment buildings. EPA published a
proposed Standardized Permit Rule on October 12, 2001 (66 FR 52192). If findized, this rule would
samplify the permit process, shorten the time needed to process permit gpplications, and reduce the cost
of apermit for routine permits. This change is expected to benefit academic research indtitutions and
others who would like to store hazardous wastes on site for longer than 90 days.



In addition to these efforts, there are a number of non-regulatory efforts designed to address
concerns of academic research indtitutions:

Green Methods for Laboratories. EPA has been working on *“ Green Methods’ for |aboratories,
which are designed to minimize the use of hazardous chemicass (such as solvents) in waste andys's
procedures. This project has developed severd extraction methods for organic compounds which can
reduce the use of hazardous solvents 90% or more. Green Methods work is ongoing, and is published
in EPA’s* SW-846" handbook of andytical methods (available on our webste:
http://www.epa.gov/SW-846).

Sandard Sampling Methods for Waste Testing. EPA’s Office of Solid Waste is working with
American Society for Testing Materids (ASTM) to develop standard sampling methods for waste
testing. This cooperative effort has so far produced 19 consensus ASTM standards, with 13 additional
standards in progress. EPA expects these ASTM sampling methods to be incorporated into EPA
technical guidance documents. Our work with ASTM is part of EPA’s commitment to using industry-
deveoped standard practices and specifications in our regulatory programs, whenever appropriate.

V. EPA ROLE IN HHMI PROJECT

The HHMI project participants included environmenta hedlth and safety professionals and
biomedica researchers from ten mgor academic research indtitutions, each in a different U.S. EPA
Region, dong with RCRA date regulatory officids from each of the ten Regions, the Office of Solid
Waste, EPA’s Safety, Hedlth and Environmental Management Division, and others. EPA participated
as amember of the Project Steering Committee by attending meetings and contributing to discussions
regarding the project. EPA aso encouraged RCRA Regiona program administrators to support the
demondtration project as indicated in the Appropriations Report language.

EPA and state RCRA regulators participated in al three phases of the two-year HHMI
collaborative initiative. During phase one, beginning in August 1999, EPA participants joined in
finalizing the project scope, reached a consensus on project objectives and criteria, and identified seven
principa e ements of a hazardous waste management plan for academic research inditutions. In phase
two, beginning in early 2000, EPA participants joined in identification of fourteen best practices under
the seven principa eements. Phase three ran for a twelve-month period between the Fall of 2000 and
2001. The univerdity participants agreed to demondirate and measure the effectiveness of the consensus
best practices.

The consensus best practices and the principa eements under which they fal arelised in the
HHMI Report. HHMI found that many of the best practices have become standard practice at
participating academic research ingtitutions as aresult of the project. 1n some cases, the academic
research inditutions found that it was difficult to show implementation progress during the time period of
the project. None of the academic research ingtitutions considered it necessary to develop a
demongtration project for Best Practice 8, regarding the collection, transport, and storage of hazardous
wastes by EH& S and for Best Practice 11, regarding developing a plan for emergency response,

8


http://www.epa.gov/SW-846

because they said they adready conduct their programs in accordance with the practices.

V. EVALUATION OF THE HHMI CONSENSUS BEST PRACTICES AND THE NEED
FOR REGULATORY CHANGES

Congress requested that EPA eval uate the consensus best practices developed through the the
HHMI initiative and the need for regulatory changes to carry out the recommendations of the initictive.

The find HHMI report concluded with severa recommendations regarding the management of
hazardous wastes as follows:

1. “That the EPA Adminigtrator should recognize the consensus best practices devel oped through this
initiative as a performance-based mode for achieving RCRA compliance and for promoting
gewardship and responsibility for hedth, safety, and the environment in academic research indtitutions.
The Adminigtrator should determine and initiate gppropriate methods for implementing a performance-
based modd, using the consensus best practices devel oped through thisinitiative, for achieving RCRA
compliance in academic indtitutions.”

2.“The U.S. EPA Adminigtrator should promote conformity and consistency among the U.S. EPA
regiond offices and state environmenta protection agenciesin carrying out RCRA assistance and
enforcement programs for academic indtitutions.”

3. “Academic indtitutions should adopt the consensus best practices developed through thisinitigtive
as a performance-based modd for managing hazardous wastes in their |aboratories and for achieving
RCRA compliance.”

4. “Academic inditutions should establish diaogue with their regulatory agency officiasto plan
cooperativey ther gpproaches for implementing the consensus best practices developed through this
collabordive initiative.”

EPA recognizes that academic research ingtitutions have had difficulty complying with the
RCRA regulations and supports developing effective dternatives for safely managing hazardous wastes
in academic research indtitutions that meet sandards for protection of human hedth and the
environment. EPA has supported the development of the consensus best practices

under this program as well as other innovations that respond to concerns raised by academic research
inditutions.

EPA congratulates Howard Hughes Medica Indtitute and the ten participating academic
research ingtitutions on their efforts to improve hazardous waste management in their laboratories. The
ten academic research ingtitutions reported that the initiative provided an opportunity for increased
partnerships with students and faculty in promoting future goas in materids conservation and
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environmental protection. The ten academic research indtitutions a so recognized the vaue and
effectiveness of the 14 consensus best practices and described the positive impact on their programs
and on the commitment to environmental protection. For example, severa academic research
indtitutions did not previoudy have forma statements of executive commitment to environmentd
stewardship, but have now begun the process of establishing these statements because of the program.
EPA is pleased that the best practices have dicited positive responses from executives & the
participating indtitutions. Executive commitment helps ensure that there is adequate support for
environmenta programs and that there is strong indtitutiona commitment to environmenta protection.
The best practices address awide range of issues, and encourage academic research ingtitutions to
develop thoughtful gpproaches to managing their hazardous waste.

EPA adso undergands that some states and EPA Regions have implemented initiatives of their
own to address compliance issues at academic research ingtitutions. These should aso be considered,
aong with programs at academic research inditutions that have not participated in this demondration
project, in any nationa effort to formaize best practices for |aboratory management of hazardous
wastes.

In generd, EPA believes that the current RCRA regulations are flexible and may dlow for the
implementation of many of the best practices identified by HHMI. The consensus best practices are
intended to be implemented differently by each indtitution depending on Ste-specific needs. Thisdlows
management practices to be tailored to the needs of theinditution. The extent to which an gpplication
of abest practiceis fully within RCRA regulations would depend upon the gpproach chosen to
represent the best practice. In some cases, consensus best practices may be alowable under the
current regulation, depending on the specific measures actudly implemented by auniversity, and in
other Stuations may require regulatory changes. For example, the HHMI report identifies a need for
flexibility in hazardous waste accumulation time limits. Such time limits are specificdly required (seg,
eg., 40 CFR 8262.34(a)), thus aregulatory change would likely be required to implement such a
practice.

In some cases, EPA and states will need to work with academic partners to determine clearly
whether a best practice would require aregulatory change. For example we will need to continue to
work collaboratively to clarify how the HHMI demongtration program best practices ensure that
containers will be managed to protect againgt spills and prevent release. EPA is aware that some
academic research indtitutions want to leave some waste collection containers open beyond the time
needed to add or remove hazardous wastes. They suggest that the current requirement that containers
be kept closed except when adding or removing wastes is not always practicad in the [aboratory setting
because commonly used containers such as beakers have an open design. If the consensus best
practices would not ensure that hazardous waste containers remained closed except when adding or
removing waste, an dterndive to the closed container requirement would most likely require a
regulatory change to consstently and unambiguoudy dlow the practice.

Additiondly, the HHMI report recommends that a university’s health and safety program make
the RCRA hazardous waste determination. EPA’s New England Universities Laboratories Project XL
(discussed in Section 111) tests an approach condstent with this recommendation for its potentid to
provide improved environmental stewardship, but does so through aregulatory change. Depending on
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how this recommendation is to be implemented, however, aregulatory change may not be necessary.
EPA commits to work with stakeholders to support the most appropriate implementation of this
recommendation.

In generd, EPA bdieves promulgation of aregulatory change to specifically address arange of
academic laboratory issuesis preferable because it dlows the consderation of diverse viewpoints
through the regulatory development and notice and comment processes, as well as providesfar notice
to al concerned. A regulatory change would aso alow EPA to work with HHMI, other [aboratory
associations, sates, EPA Regions, the Occupationd Safety and Hedth Adminigtration, and the public
to develop an approach that builds upon the consensus best practices as well as other ongoing efforts
such asthe New England Labs Project to provide needed flexibility and effective protection of human
hedlth and the environment. Additiondly, EPA bdieves that aregulation is more likely to promote the
national consstency that HHMI seeks fromits federd and state regul ators and encourages broader
understanding and acceptance of an gpproach than would guidance or a demonstration project aone.

It should be noted that Sate authorized RCRA programs may impose requirements that are
more stringent or broader in scope than the federd RCRA program.  Thus, even where sufficient
flexibility existsin the federd regulations to implement the recommended best practices, authorized
dates may 4ill choose to limit such flexibility in administering their Sate programs. Smilarly, even if
EPA promulgates regulatory changes to the federd program, authorized states may choose not to
adopt smilar changesto their state programs. A federd rule would, however, provide leadership that
encourages states to conform their regulations and adopt a consistent gpproach nationdly.

EPA has worked to address the issues raised by academic research indtitutionsin a variety of
forums, however, we recognize that laboratories il may have difficulty after these efforts. Using the
best management practices devel oped through this initiative can further improve the management of
hazardous wastes generated in academic research ingditutions, however, EPA believes this would best
be achieved by deveoping regulatory reforms that endorse best management practices and other sound
dterndtive gpproaches to achieving RCRA compliance.

EPA is committed to resolving compliance problems in laboratories at academic research

ingtitutions and expects to continue working with the Howard Hughes Medical Ingtitute and other key
stakeholders to improve the RCRA program as it affects the nation’ s academic research indtitutions.
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MEMORANDUM

SUBJECT:  Bed Practicesfor Academic Research Laboratory Waste Management

FROM: Elizabeth Cotsworth, Director
Office of Solid Waste

TO: RCRA Senior Policy Managers
RCRA Branch Chiefs
DATE: October 13, 2000

| want to encourage your support, dong with that of my office, for an innovative project underway to
promote the development of Best Practices for academic research |aboratories hazardous waste
management procedures. The objective of this collaborative regulatory reform project isto identify
practices and procedures that will provide greeter flexibility for laboratoriesin complying with RCRA
regulations coupled with improved environmental stlewardship. This project is explicitly directed by
Congress, through reports attached to our 2001 appropriations (attached) and states that:

“The Committee encourages EPA to participate in this initiative and to provide the maximum
flexibility permissible under the regulatory provisons of RCRA, as appropriate, in support of
theinitiative. Within 12 months, EPA isto submit areport to the Congress eva uating the
consensus best practices developed through the initiative and the need for regulatory changes, if
any, to carry out its recommendations. I1n addition, EPA should consider proposing regulatory
changes based on the consensus approach to best practices for academic research laboratory
waste management developed under thisinitiative.”

Ten mgor academic research inditutions, dong with the Howard Hughes Medica Ingtitute (HHMI)

and dtate regulatory officias from each of the 10 EPA regions have developed a consensus set of “Best
Practices for Academic Research Laboratory Waste Management” and are currently initidizing
demongtration projects, as well as developing appropriate performance measures. The project is
intended to show that academic research laboratories can potentidly yield superior compliance while
reducing regulatory burden. The pilot demonstration project should take about 8 months to complete,



during FY 2001, after which EPA must prepare a Report to Congress. Our report to Congress must
evauate this innovative project and provide recommendations on whether to revise RCRA regulations
to dlow flexihility for laboratory waste managemen.

Asthe Congressiond report indicates, the Agency’s support for this project is criticd to its smooth and
effective implementation. Our State partners are working directly and closdy with staff of the
participating ingtitutions (see atached list) and need EPA’ s encouragement and acknowledgment. With
our support, those universities who will be putting the BMP s into operation may prove to be useful to
the Agency in fogtering improved RCRA compliance among their fellow academic research inditutions.
| strongly encourage your support, and endorsement of this project during FY 2001. In addition to
generd project support to the universties and sate partner in your Region, some other waysin which |
fed you could help are:

. provide your expertise to the participants regarding the RCRA regulations

. help to asss in evauaing the data qudity in the find HHMI report, including what performance
measures were used for evaluating the best practices

. help to develop the recommendations for the Report to Congress on whether to change the
RCRA regulations or to dlow flexihility.

Please share thisinformation with your staff and colleagues as soon as possible. Should your staff
have any questions, they should fed free to contact Gall Hansen who isthe lead person working on this
issue at (703-308-0463, hansen.gail @epa.gov).

Attachments

CC: Regiona RCRA Enforcement Contacts
ASTSWMO
HHMI Project Participants
Jay Benferado, OPEI
Betsy Shaw, OPEI
LisaLund, OCSAR
Betsy Devlin, OECA/ORE
Caroline Ahearn, OECA/ORE



University Participant

State Partner

Region 1 Joseph Griffin James Miller
Director, Environmental Health and Safety Chief, Waste Branch
Harvard University Regulatory Standards Unit
46 Oxford Street Bureau of Waste Prevention
Cambridge, MA 02138 M assachusetts Department of
Phone: 617-495-2370 Environmental Protection
E-mail: joseph_griffin@harvard.edu 1 Winter Street
Boston, MA 02108
Phone: 617-292-5574
E-mail: james.miller@state.ma
Region 2 Amy Wilkerson Mark Moroukian
Director, Laboratory Safety and Environmental Environmental Engineer I
Hedlth Division of Solid & Hazardous Materias
The Rockefeller University Bureau of Hazardous Waste Management
1230 York Avenue, Box 51 New York State Department of
New York, NY 10021-6399 Environmental Conservation
Phone: 212-327-8324 50 Wolf Road
E-mail: wilkera@rockvax.rockefeller.edu Albany, NY 12233-7521
Phone: 518-485-8988
E-mail: mmmorouk@gw.dec.state.ny.us
Region 3 Matthew D. Finucane, C.I.H. James Roof
Director, Environmental Health and Radiation Safety Environmental Chemist
University of Pennsylvania Pennsylvania Department of

1408 Blockley Hdll
Philadelphia, PA 19104-6021
Phone: 215-898-4453
E-mail: matt@ehrs.upenn.edu

Environmental Protection
Division of Hazardous Waste Management
Rachagl Carson State Office Building
14" Floor
400 Market Street
Harrisburg, PA 17101
Phone: 717-787-6239
E-mail: Roof.James@dep.state.pa.us




Region 4 Wayne R. Thomann, Dr. PH. Linda Culpepper, M.P.H.

Director, Occupational and Environmental Safety Programs Branch Head

Duke University Medical Center Hazardous Waste Section

DUMC, Box 3914 Division of Waste Management

131 Environmental Safety Building State of North Carolina

Durham, NC 27710 401 Oberlin Road, Room 150

Phone: 919-684-2794 Raleigh, NC 27605

E-mail: thoma010@mc.duke.edu Phone: 919-733-2178 ext. 220

E-mail: linda.cul pepper@ncmail .net

Region 5 David W. Drummond, Ph.D., C.I.H. Ginger K. Hooper, C.H.M.M.

Director, Safety Department Hazardous Waste Specidlist

University of Wisconsin-Madison West Central Region

30 North Murray Street Wisconsin Department of Natural Resources

Madison, WI 53715-2609 1300 W. Clairemont Avenue

Phone: 608-262-9707 Eau Claire, WI 54701

E-mail: ddrummond@fpm.wisc.edu Phone: 715-839-3759

E-mail: hoopeg@mail01.dnr.state.wi.us

Region 6 José A. Lopez, Ph.D. Minor Hibbs

Director, Environmental Health and Safety Strategic Environmental Analysis Group

University of Texas Southwestern Medical Center Texas Natural Resources

5323 Harry Hines Boulevard Conservation Commission

Dallas, TX 75235-9053 Mail Code 206

Phone: 214-648-2250 P.O. Box 13087

E-mail: joselopez@UT Southwestern.edu Austin, TX 78711-3087
Region 7 Bruce Backus, P.E., C.I.H. Lyle Crocker

Director, Environmental Health and Safety
Washington University School of Medicine
Campus Box 8229

660 South Euclid Avenue

St. Louis, MO 63110

Phone: 314-362-6816

E-mail: backusb@msnotes.wustl.edu

Chief, Hazardous Waste Program
Enforcement Section

Division of Environmenta Quality

Missouri Department of Natural Resources
P.O. Box 176

Jefferson City, MO 65102-0176

Phone: 573-751-7560




Region 8 Dave W. Wergin Christopher L. Erzinger

Director, Environmental Health and Safety Environmental Protection Specialist

University of Colorado, Boulder Hazardous Materials and

Campus Box 375 Waste Management Division

Stadium Gate 10, Room 180 Colorado Department of

Boulder, CO 80309-0375 Public Health and Environment

Phone:  303-492-6025 4300 Cherry Creek Drive South

E-mail: dave.wergin@colorado.edu Denver, CO 80246-1530

Phone:  303-692-3344
E-mail: cerzinge@smtpgate.dphe.state.co.us

Region 9 Lawrence M. Gibbs, C.1.H. Mike Horner

Associate Vice Provost for Environmental Health and Department of Toxic Substances Control

Safety 400 P Street, 4th Floor

Stanford University P.O. Box 806

640 Oak Road Sacramento, CA

Stanford, CA 94305-8007 95812-0806

Phone:  650-723-7403 Ph: (916) 322-7889

E-mail: Igibbs@leland.stanford.edu E-mail: mhorner@dtsc.ca.gov
Region 10 Karen A. VanDusen, C.I.H. Julie Sdllick

Director, Environmental Health and Safety Section Supervisor

University of Washington Northwest Regiona Office

201 Hall Hedlth Center Hazardous Waste and

Box 354400

Seattle, WA 98195-4400
Phone: 206-616-4146

E-mail :kav@u.washington.edu

Toxics Reduction Program
Department of Ecology
3190 160" Avenue, SW.
Belevue, WA 98008-5452
Phone:  425-649-7053
E-mail: jsel461@ecy.wa.gov
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Report on
Consensus Best Practices for
Managing Hazardous Wastes in Academic Research Institutions

EXECUTIVE SUMMARY

The Howard Hughes Medicd Ingtitute (HHMI) led atwo-year collaborative initiative
beginning in August 1999 to establish consensus best practices for managing hazardous wastes in
academic research institutions and to demonstrate that a performance-based model can be an
effective and practical approach for regulating hazardous wastes in the academic research setting.
The initiative partnered environmental health and safety (EH& S) professionas and biomedical
research scientists from ten major academic research institutions—one from each Environmental
Protection Agency (EPA) region; authorized state regulatory officials from the states of the
participating inditutions; and the U.S. EPA Office of Solid Waste. The indtitutions were Duke
University Medical Center, Harvard University, Stanford University, The Rockefeller University,
University of Colorado at Boulder, University of Pennsylvania, University of Texas Southwestern
Medical Center, University of Washington, University of Wisconsin-Madison, and Washington
University School of Medicine. A guiding principle of the initiative was a commitment to promote
stewardship and responsihility for health, safety, and the environment as an integral part of the
nation’s biomedical research mission.

The House Committee on Appropriations (House Report 106-674) and the Senate Committee
on Appropriations (Senate Report 106-410) included language in the Departments of Veterans
Affairs and Housing and Urban Development, and Independent Agencies Appropriations Bill, 2001,
supporting the initiative and encouraging the Administrator of EPA to participate and provide the
maximum flexibility permissible under the regulatory provisions of the Resource Conservation and
Recovery Act (RCRA) in support of the initiative. The Committees requested to receive within 12
months (October 2001) areport from the EPA evaluating the initiative’ s consensus best practices and
the need for regulatory changes, if any, to carry out the recommendations of the initiative.

The initiative responded to the continuing difficulties academic ingtitutions are experiencing
in gpplying the industrial-oriented RCRA regulations to the management of hazardous wastes
generated in their |aboratories. An objective was to develop a better regulatory approach to apply
RCRA to academic institutions—one that builds upon the culture of the ingtitutions and recognizes
that |aboratories differ from industrial operations in their use and handling of hazardous chemicals.
Other objectives were to promote cooperation, understanding, and mutual respect among
environmental protection agencies, academic ingtitutions, and the scientific research community, and
to propose a plan for implementing a performance-based approach for managing hazardous wastes in
academic research institutions.

The initiative included three phases. In phase one, HHMI sponsored a workshop to introduce
the initiative; to develop the project scope, objectives, criteria, and approach; and to identify the
principal elements of a hazardous waste management plan for academic research indtitutions. Seven
elements were identified: executive commitment; a management plan; responsibility and
accountability; policies and procedures to minimize waste; standard operating procedures; training,
education, and communication; and continual evauation and improvement. In phase two, 14
consensus best practices for managing hazardous wastes in the academic research setting were
developed. In phase three, plans for demonstrating the consensus best practices and for measuring



their effectiveness at the ten universities were developed. The demonstrations would continue for
one year, concluding in October 2001; the universities would prepare comprehensive reports
evaluating their demonstrations in June 2001. These evaluations served as the basis for this report.

The findings of the initiative support the views of scientists, EH& S professionals, and many
regulators as reported earlier by the National Research Council and other groups, that the extant
gpplication of RCRA to laboratories is inefficient and difficult, and that a performance-based
approach for the application of RCRA to laboratories is a preferred regulatory model. The initiative
found alack of conformity and consistency nationwide in the application of RCRA to academic
laboratories, particularly in the range of allowable practices for making RCRA determinations. In
addition, the findings of the initiative reveal that the current regulatory approach for applying RCRA
to laboratories in academic ingtitutions is a disincentive to the promotion of environmental
stewardship, an objective of RCRA. A new regulatory approach for laboratories could improve
RCRA effectiveness and compliance in universities, and become a catalyst to bring about
commitment and action to protect human health and the environment and promote excellencein
environmental stewardship within the academic research community.

The recommendations of the initiative envision a two-tiered approach for applying RCRA to
universities and their laboratories. 1t involves the application of a performance-based mode, usng the
consensus best practices developed in thisinitiative, for guiding RCRA compliance in laboratories, and
the application of the current provisions of RCRA for guiding RCRA compliance in universities a the
time the universities EH& S programs assume ownership and responsibility for laboratory waste
materials and make the RCRA hazardous waste determination. The basis for this approach is the
premise that the EH& S program makes the RCRA hazardous waste determination and conducts any
appropriate generator treatment on behalf of the academic ingtitution. This initiative found that four of
the ten universities are successfully using this approach, with the concurrence of their state regulatory
agencies, in managing their hazardous waste programs. This experience is significant because it
demongtrates value in this approach as a regulatory model, and indicates that it does not compromise
compliance.

There are three principal conclusions resulting from this two-year collaborative initiative.

A performance-based model that has as its core the consensus best practices developed and
demonstrated through this initiative is a workable approach for effective and efficient management of
hazardous waste in academic research institutions. This approach will not compromise RCRA
compliance, and will promote stewardship and responsibility for health, safety, and the environment while
respecting the culture of an academic institution and the unique characteristics of the laboratory setting.

Collaboratively, the EH&S professionals, scientifically trained laboratory staff, informed
institutional administrators, and staff from federal and state regulatory agencies who are familiar with the
laboratory and academic setting will identify safe and practical ways to improve hazardous waste
management programs, and they will do this enthusiastically when the outcome promotes environmental
stewardship.

The interactions between some of the universities and their corresponding state regulatory
agencies provide evidence that common ground is available within RCRA to adopt both the consensus
best practices and a performance-based approach for compliance. The difficulty of matching specific
requirements of RCRA with the academic laboratory setting stimulated efforts to find this common ground.
Four of the ten universities participating in this initiative operate their hazardous waste management
programs today with the concurrence of their state regulatory officials on the premise that the EH&S
professionals are the most capable for determining whether used or unused laboratory chemicals are



RCRA hazardous waste and, in this capacity, serve as the RCRA generator for overall compliance
purposes. This operational practice is the cornerstone for a best practices performance-based regulatory
model.

The Howard Hughes Medica Ingtitute and the ten universities participating in this hazardous
waste management initiative make the following recommendations to the U.S. EPA and to the
nation’ s academic ingtitutions.

1. The U.S. EPA Administrator should recognize the consensus best practices developed through
this initiative as a performance-based model for achieving RCRA compliance and for promoting
stewardship and responsibility for health, safety, and the environment in academic institutions.
The Administrator should determine and initiate the appropriate methods for implementing a
performance-based model, using the consensus best practices developed through this initiative,
for achieving RCRA compliance in academic institutions.

2. The U.S. EPA Administrator should promote conformity and consistency among the U.S. EPA
regional offices and state environmental protection agencies in carrying out RCRA assistance
and enforcement programs for academic institutions.

3. Academic institutions should adopt the consensus best practices developed through this initiative
as a performance-based model for managing hazardous wastes in their laboratories and for
achieving RCRA compliance.

4, Academic institutions should establish dialogue with their regulatory agency officials to plan

cooperatively their approaches for implementing the consensus best practices developed through
this collaborative initiative.

Vi
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1. INTRODUCTION

The Howard Hughes Medical Ingtitute (HHMI) led a two-year collaborative initiative to
establish consensus best practices for managing hazardous wastes in academic research ingtitutions.
A goa of the initiative was to demonstrate that a performance-based mode is an effective approach
for regulating hazardous wastes in the academic research setting. The initiative partnered
environmental heath and safety (EH& S) professionals and biomedical research scientists from ten
major academic research ingtitutions—one from each Environmental Protection Agency (EPA)
region; authorized state regulatory officials from the states of the participating ingtitutions; and the
U.S. EPA Office of Solid Wagte.

HHMI is a scientific and philanthropic organization whose principal purpose is the direct
conduct of biomedical research. Some 350 HHMI investigators carry out their research in
laboratories located throughout the United States at 72 academic medical centers, universities and
other scientific ingdtitutions, under long-term research collaboration agreements. It is the philosophy
of the Institute that research of the highest standards occurs in laboratories where the commitment to
safeguard human health and the environment is exemplary. In collaboration with the EH& S
programs of the 72 host ingtitutions, the HHM|I Office of Laboratory Safety provides leadership in
promoting stewardship and responsibility for health, safety, and the environment as an integra part
of the nation’s biomedical research mission.

Annually, HHMI sponsors atwo-day conference for the directors of the EH& S programs of
the 72 host ingtitutions. The 1999 conference, Healthy Wor ker s—Healthful Environments—Hel pful
Regulations, included a presentation by an EPA Region 1 official on the Agency’ s enforcement and
reinvention programs. From this talk emerged the idea for a nationwide initiative to evauate a
performance-based approach for managing hazardous wastes in academic research institutions.

The HHMI Office of Laboratory Safety drafted a project scope. Key to the proposed project
was the criterion that the initiative would uphold the spirit and intent of current EPA regulations. In
addition, the EPA would provide the maximum flexibility permissible under the regulatory
provisons of the Resource Conservation and Recovery Act of 1976 (RCRA). Since the inception of
RCRA, developed with the industria setting in mind, the academic research community has
recognized that alowing sensible flexibility within the academic laboratory setting can potentialy
yield superior compliance while reducing regulatory burden and promote excellencein
environmental stewardship.

Congressional Interest

The U.S. Congress became interested in the collaborative initiative in the summer of 2000.
The House Committee on Appropriations (House Report 106-674) and the Senate Committee on
Approprigtions (Senate Report 106-410) included language in the Departments of Veterans Affairs
and Housing and Urban Development, and Independent Agencies Appropriations Bill, 2001,
supporting the initiative' s approach for development of consensus best practices for hazardous waste
management in academic research laboratories, and applauding the initiative’' s commitment to



minimize the potentia for harm to human health and the environment and to promote excellence in
environmental stewardship. Both Committees encouraged the Administrator of EPA to participatein
the initiative and to provide the maximum flexibility permissible under the regulatory provisions of
RCRA in support of theinitiative. The Committees requested to receive within 12 months a report
from the EPA evaluating the consensus best practices devel oped through the initiative and the need
for regulatory changes, if any, to carry out the recommendations of the initiative.

2. FRAMING THE RCRA ISSUE

Introduction to RCRA

The U.S. Congress enacted the Resource Conservation and Recovery Act (RCRA) in 1976 to

address the problem of municipal and industrid solid waste disposal and reduction. The goals set by
RCRA are:

To protect human health and the environment from the hazards posed by waste disposal.
To conserve energy and natural resources through waste recycling and recovery.

To reduce or eliminate, as expeditiously as possible, the amount of waste generated,
including hazardous waste.

To manage wastes in a manner that is protective of human health and the environment.

Subtitle C of RCRA establishes a system to control hazardous waste from the time of
generation until its ultimate disposal. The Act directs EPA to develop and promulgate criteria for
identifying hazardous waste and gives the EPA Administrator the authority to develop specific
requirements governing the generation, transport, treatment, storage, and disposal of hazardous waste
to ensure sound and protective hazardous waste management. The EPA developed the hazardous
waste regulations based largely on industrial hazardous waste activities. However, with limited
exceptions, these regulations apply to academic laboratories that use chemicas, as well asto the
industrial sector.

Theindustria orientation of RCRA regulations creates difficulty for the |aboratory
community in areas of interpretation, gpplication, and compliance. A laboratory setting is
significantly different from an industria setting and is not easily adaptable to control measures
appropriate for industry. In the academic research laboratory, rdaively small quantities of alarge
number of chemicals are in use on a non-production basis. In addition, the chemicasin use vary
often depending on the frequently changing direction of aresearch endeavor. The potentia
environmental risks are of a different magnitude as well. Although the hazard inherent in a small
quantity of achemical from alaboratory is the same as the hazard inherent in a large quantity of the
same chemical in an industria process, the overal potentia for harm to human hedlth or the
environment can often be less because of the smaller quantity. Further, the scientifically trained
laboratory staff generally has a high level of awareness of hedlth, safety, and environmental hazards
associated with working with chemicals.



Federal Oversight of Environmental Health and Safety in Laboratories

Other federa agencies provide regulatory or advisory oversight of EH& S practices and
programs in academic research laboratories including issuance of regulations and guidelines that
impact waste management. These are the Occupational Safety and Health Administration (OSHA),
the Department of Health and Human Services (DHHS), the Department of Transportation (DOT),
the Department of Agriculture (USDA), and the Nuclear Regulatory Commission (NRC). For
example, OSHA's Laboratory Standard (29 CFR 1910.1450) requires an employer to establish a
Chemical Hygiene Plan (CHP). The CHP identifies standard operating procedures (SOP) for
employees to follow that will protect them from the health hazards presented by hazardous chemicals
in usein their l[aboratories. The Standard’s definition for a hazardous chemical includes al materias
RCRA would designate as hazardous waste. The Preamble to the Standard aso provides examples
of work activities that SOPs should cover including emergency response, waste disposal procedures,
and spill clean-up procedures.

Similarly, DHHS, USDA, and the NRC have requirements that address the handling and
disposal of laboratory waste containing human pathogens, animal pathogens, and radioactive
materials, respectively. The DOT regulates the shipment of hazardous materials. The regulatory
model that most of these agencies use, however, differs considerably from the traditional approach
used by the EPA to develop and enforce hazardous waste regulations. For example, the NIH
Guidelines for Research Involving Recombinant Molecules (66 FR 1146: January 5, 2001), presents
three performance-based guiddines as disposal requirements for laboratory wastes from experiments
involving the insertion of recombinant DNA molecules into a serious or letha pathogen such as
Mycobacterium tuberculosis.

All contaminated liquid or solid wastes are decontaminated before disposal.
Contaminated materials that are to be decontaminated at a site away from the laboratory
are placed in a durable leak-proof container which is closed before being removed from
the laboratory.

An autoclave for decontaminating laboratory wastes is available preferably within the
laboratory.

An Example of a Performance-based Requlation

The OSHA Laboratory Standard is an example of a performance-based standard. The basis
for this Standard was a determination by the Assistant Secretary of Labor for OSHA that |aboratories
typicaly differ from industria operationsin their use and handling of hazardous chemicals, and that
an approach different from that found in OSHA'’ s substance-specific health standards was warranted
to protect workers. The Standard’ s definition of alaboratory reads:

“Laboratory” means a facility where the “laboratory use of hazardous chemicals” occurs.
It is a workplace where relatively small quantities of hazardous chemicals are used on a
non-production basis.

The Standard also characterizes a laboratory by the term “laboratory-scale.” The Standard
reads:

“Laboratory scale” means work with substances in which the containers used for
reactions, transfers, and other handling of substances are designed to be easily and



safely manipulated by one person. “Laboratory-scale” excludes those workplaces whose
function is to produce commercial quantities of materials.

To the extent possible, the Standard alows for a large measure of flexibility in compliance
methods. For example, the Standard does not intend to dictate the approach that the employer may
find effective in meeting the objectives of the CHP or the manner in which the employer implements
the approach. (Preamble to 29 CFR Part 1910.)

Efforts to Improve RCRA Applicability to Laboratories

In a non-mandatory Appendix to the Laboratory Standard (29 CFR 1910.1450), OSHA offers
guidance to laboratory employers on the development of a CHP. The recommendations came from
the National Research Council’ s report, Prudent Practices for Handling Hazardous Chemicalsin
L aboratories, published in 1981. The recommendations provide an example of a performance-based
standard for hazardous waste management in laboratories.

The 1981 report aso noted that new regulations to control chemical waste were under
development by the EPA. The regulations became effective on November 19, 1980, shortly before
the report went to press. In less than six months it became clear that academic, government, and
industrial laboratories were having substantial difficulties in interpreting and implementing these
regulations. Over the succeeding 15 years, the National Research Council published severa
authoritative studies on the subject of hazardous waste management recommending that EPA change
its approach to regulating laboratories.

In 1995, the National Research Council Committee on Prudent Practices for Handling,
Storage, and Digposal of Chemicals published Prudent Practices in the Laboratory—Handling and
Digposal of Chemicals. This report contained further recommendations that EPA change its
approach to regulating laboratories. Most recommendations made in this and previous reports
remain germane today. The recommendations made in 1995 by the National Research Council
committee follow.

The committee recommends that regulations directed to laboratories be performance
based and be structured to take into account the unique aspects and professional
expertise within the laboratory.

The committee recommends that the Environmental Protection Agency extend its permit-
by-rule provision to allow scientifically sound treatment of small quantities of waste
generated in laboratories.

The committee recommends that the Environmental Protection Agency allow storage of
small quantities of waste in laboratory facilities for periods longer than the current time
limitation on storage of hazardous waste.

The committee recommends that federal, state, and local lawmakers and regulators
strive for conformity and consistency in the regulations that affect laboratories.

The committee recommends that the Environmental Protection Agency allow the use of
one EPA identification number for all chemical waste generated on a single campus of an
educational institution. (Note: The Military Munitions Rule [40 CFR Part 260, effective
August 12, 1997], generally addressed this recommendation.)



Other groups have made substantial efforts to encourage the EPA to adopt a performance-
based approach for regulating academic laboratories including the National Research Council’s
Government-University-Industry-Research-Roundtable, the American Chemical Society, the
Nationa Ingtitutes of Health, the National Association of College and University Business
Organizations, and the American Council on Education. Studies, reports, and recommendations from
these groups have a common theme: Sensible regulatory flexibility within the laboratory setting
potentially can yield superior compliance while reducing the regulatory burden that results when
applying an industrid oriented standard to laboratories.

EPA has recently considered some of the issues addressed by these organizations and groups.
The Storage, Treatment, Transportation, and Disposal of Mixed Wastes; Final Rule (66 FR 27218:
May 16, 2001; effective November 13, 2001), provides increased flexibility to generators and
facilities that manage low-level mixed waste. This Rule resolves along-standing problem for
academic research ingtitutions handling such waste in their laboratories. EPA’s approval of the New
England University Laboratories Project XL demonstrates the Agency’ s recognition that there may
be value in a performance-based approach to regulating academic laboratories. In addition, the EPA
regiona offices have initiated severad RCRA compliance assistance programs to aid universitiesin
their efforts to achieve RCRA compliance such as Web-based guidance and regiona conferences.

3. THE COLLABORATIVE INITIATIVE

Participants

The two-year collaborative initiative led by HHMI to establish consensus best practices for
managing hazardous wastes in academic research ingtitutions occurred in three phases. During each
phase, the participants included the EH& S directors and hazardous waste managers from ten HHMI
host ingtitutions, each from a different EPA region. These were:

Duke University Medical Center University of Pennsylvania

Harvard University University of Texas Southwestern Medical Center
Stanford University University of Washington

The Rockefeller University University of Wisconsin-Madison

University of Colorado at Boulder Washington University School of Medicine

Also participating were researchers from the ten HHMI host ingtitutions; authorized state
regulatory officias from the states of the host indtitutions; the Director and staff, Office of Solid
Weaste, U.S. EPA; staff of the Safety, Health and Environmental Management Division, U.S. EPA;
officials from the NIH Office of Extramural Research responsible for the NIH study on regulatory
burden; the Director, Office of Environmental Management, Massachusetts Ingtitute of Technology;
and the EH& S directors of the three universities involved in the New England University
Laboratories Project XL.

Project Approach

In August 1999, HHMI sponsored a workshop to introduce and begin phase one. From the
outset, the participants agreed that the commitment to protect human health and the environment and
to promote excellence in environmental stewardship would govern al discussions. The group
finalized the project scope, reached consensus on the objectives and criteria, devised an approach to



carry out the project, and identified seven principal elements of a hazardous waste management plan
for academic research indtitutions.

Scope

To develop and carry out a broad collaborative initiative to identify and establish
consensus best practices for managing hazardous wastes in major academic research
institutions, and develop a proposed regulatory model for implementation at the state or
federal levels.

Objectives

To develop an operational strategy for managing hazardous wastes generated in

teaching and research laboratories of major academic research institutions that would (1)
establish consensus best practices that are relevant to laboratory activities, practical to
carry out, efficient, and cost-effective; and (2) promote excellence in environmental
stewardship among students, laboratory employees and other workers, and scientists
and academic leaders.

To demonstrate the efficacy of the strategy for managing hazardous laboratory wastes.

To promote cooperation, understanding, and mutual respect among environmental
protection agencies, academic institutions, and the scientific research community.

To develop a plan for implementing the best practices approach for managing hazardous
wastes in academic research institutions.

Criteria
Current EPA and state regulations would apply to all hazardous wastes leaving academic
research institutions for treatment, storage or disposal.

Current EPA or state regulations would not constrain the development of best practices
for managing on-site hazardous wastes generated in teaching and research laboratories.

The commitment to minimize the potential of harm to human health and the environment
and to promote excellence in environmental stewardship would govern all discussions.

Seven Principal Elements of a Hazardous Waste Management Plan

Executive commitment Standard operating procedures
Specific management plan Training, education, and communication
Responsibility and accountability Continual evaluation and improvement

Policies and procedures to minimize waste

Phase two of the initiative began in March 2000 following a six-month period during which
the ten universities independently identified best practices for managing hazardous wastes in the
academic research setting. At a second workshop, using the reports prepared by the ten universities,
the group reached consensus on 14 best practices.

Phase three of the initiative began in August 2000. At a third workshop, the group
formalized the 14 consensus best practices, devised an implementation plan for demonstrating and
measuring their effectiveness, and reviewed the maximum regulatory flexibility permissible for each.
The group agreed to demonstrate and measure the effectiveness of the consensus best practices for
one year beginning October 1, 2000, and ending October 1, 2001.



At the start of the demonstrations, the Director, Office of Solid Waste, U.S. EPA, wrote to all
RCRA senior policy managers and branch chiefs encouraging their support of the demonstration
projects. Also, at the start of the demonstrations, each university performed an extensive self-
assessment of its hazardous waste management program for the 14 consensus best practices and the
roughly 120 sub-elements of those practices. Each university repeated the same self -assessment at
the conclusion of the demonstrations.

4. THE CONSENSUS BEST PRACTICES

The consensus best practices are not prescriptive requirements—they are guidelines that give
purpose, direction, and clarity to broad functions that an academic research ingtitution should carry
out in managing the hazardous wastes produced in its laboratories. Their valueis to promote
stewardship and responsibility for health, safety, and the environment as a performance goal. The
universities agreed that the best way to meet a performance goal is to develop institutional programs
that reflect the style, culture, and nature of the laboratory activities of the individual universities. For
this reason, each university could decide how to interpret and carry out the intent of the best
practices. In some cases, the universities found that their current programs met the intent of one or
more of the best practices and, therefore, chose not to conduct demonstration projects in those aress.
However, al ten universities addressed the first best practice concerning executive commitment:
Each wanted to assure strong executive commitment to their hazardous waste management program.

The 14 consensus best practices follow. The information included with each best practice
clarifies intent without prescribing measures for how to develop or manage a quality hazardous waste
management program.

Executive Commitment

1. The executive leadership of the institution embraces, supports, states, and carries out the
commitment to protect human health and the environment and to promote excellence in environmental
stewardship.

This commitment presumes awillingness to strive for alevel of performance that exceeds
basic regulatory compliance requirements. Broad performance goals are set to drive and
sustain this commitment.

Executive commitment is the critical element for the success of al ingtitutional activities that
collectively promote excellence in occupational safety and health and environmental
protection, including the management of hazardous wastes. The chief executive officer and
al ingtitutional governance bodies endorse the commitment. The ingtitution provides
resources sufficient to enable the implementing programs to lead the ingtitution beyond
compliance toward alevel of excellence in environmental stewardship. The chief executive
officer assigns responsbility and authority to senior level managers and laboratory directors
for carrying out their program responsibilities. The chief executive officer also defines and
assigns responsibility and accountability of dl institutional employees, contractors, students,
and visitors for carrying out this commitment.

The ingtitution defines its commitment in writing, communicates the written commitment to
al individuals and groups associated with the ingtitution, and reinforces its commitment



periodically. An example statement of commitment is. “Our ingtitution is committed to the
philosophy that teaching and research are best conducted in |aboratories where dedication to
safety, hedlth, and environmental stewardship is exemplary.”

Responsibility and Accountability

2. All members of the institution’s laboratories and environmental health and safety program know
their roles in the institution’s chemical waste management program and understand they are accountable
for their performance.

Responsihilities of individuals and groups are clear, appropriate, and relevant to their work
and duties. Individuals and groups are aware of their individual and group performance
expectations. The interactions between groups with responsibility are clear. Mechanisms for
assuring accountability and correcting identified problems are available. Such mechanisms
can include peer review, committee oversight, incentive initiatives, criteriain personnel
evaluations, and procedures for reporting problems without fear of reprisal. Theterm
members means employees, students, guests, and contract employees who work in
laboratories or in the institution’s environmental health and safety program.

Policies and Procedures for Pollution Prevention

3. Policies and procedures for pollution prevention are an integral part of the institution’s chemical
waste management program.

Pollution prevention isa primary goa of environmental stewardship. Pollution prevention
encompasses such practices as waste minimization, recycling, and reuse. Thereisahigh
expectation that |aboratory scientists with assistance from staff of the ingtitution’s
environmenta hedth and safety program will voluntarily conduct regular project reviews to
identify and implement better ways to reduce hazardous waste, including ways to reduce or
eliminate chemical hazards of a protocol waste stream. Inventory procedures including
periodic review of current holdings assure the purchasing of minimal chemica quantities and
container sizes that are appropriate for laboratory use requirements. Procedures that allow
for the voluntary transfer of unused chemicalsto other laboratories that can use them arein
place. Pollution prevention is a consideration in the selection and development of new
research protocols. Laboratories substitute |less hazardous chemicals in existing protocols
and adopt micro-scale research protocols where appropriate.

Standard Operating Procedures

4, The provisions of the institution’s written Chemical Hygiene Plan apply to all practices involving
the handling, containing, and storing of chemicals in laboratories.

The Chemica Hygiene Plan is a written program devel oped and implemented by the
ingtitution that specifies the procedures, equipment, personal protective equipment, and work
practices that are capable of protecting people from the health hazards presented by
hazardous chemicals used in its laboratories. The Chemical Hygiene Plan is aregulatory
requirement of the Department of Labor under its Occupationa Safety and Health
Administration Standard on Occupational Exposures to Hazardous Chemicalsin
Laboratories. The Standard is applicable to al hazardous chemicals in laboratories including



5.

used and unused chemicals that could potentialy present a hazard to human health and the
environment.

Ingtitutions that write Chemical Hygiene Plans for individual laboratories provide an
ingtitutional model to assure consistent practices for handling, containing, and storing used
and unused chemicals.

A State ingtitution not under the jurisdiction of the U.S. Occupationa Safety and Hedlth
Administration has a comparable written plan that describes its provisions for the protection
of human health and the environment.

Standard operating procedures that are necessary to carry out the institution’s chemical waste

management program are written and readily available to members of laboratories and the institution’s
environmental health and safety program.

6.

The ingtitution incorporates the standard operating procedures for laboratories by reference as
provisions of its Chemical Hygiene Plan or comparable written plan. The procedures are
performance-based, clearly stated, easy to follow, specific to laboratory activities and
quantities of chemicas handled, and free of extraneous material that is not relevant. The
standard operating procedures for activities conducted in laboratories and in the facilities of
the environmental health and safety program are based on and tailored to the specific waste
management functions and responsibilities of these groups. The laboratories and
environmental health and safety program jointly develop the standard operating procedures.

Chemical materials removed from laboratories have labels with information sufficient to inform the

recipient of potential health or safety hazards, and to enable the environmental health and safety program
to carry out safely and effectively the institution’s chemical waste management program.

7.

The labd contains qualitative information, such asthe identity of the chemicals present, and
sufficient quantitative information to permit the ingtitution’s environmental health and safety
program to determine the level of hazard.

Laboratories adapt, validate, and use laboratory protocols, where appropriate, to reduce or

eliminate chemical waste.

8.

Scientists are encouraged to adapt existing laboratory protocols and to create and validate
new protocols that reduce or eliminate chemical waste and the use of hazardous chemicalsin
research protocols. Such initiatives offer great promise for innovative waste minimization
processes.

The institution’s environmental health and safety program collects used and unused chemicals

from laboratories and transports them to on-site storage locations. The program selects options
regarding reuse, recycling, consolidating, storage, volume reduction, treatment, or disposal.

The environmental health and safety program provides atimely and efficient process for
responding to requests for collection of used and unused chemicals from laboratories. At the
time of collection, the program verifies chemica information, assures integrity of collection
containers, and communicates any discrepancies with the chemical user, laboratory director,
or other available laboratory personnel. The program staff transports acceptable collection
containers to on-site storage locations in secondary containment to reduce the likelihood of



release to the environment. Spill control equipment is available on vehicles used to transport
collection containers between campus facilities. The inter-facility transport of collection
containers is coordinated with the ingtitution’s emergency response program. Used and
unused chemicals may be stored temporarily in on-site facilities under the control of the
environmental health and safety program.

Environmental health and safety programs that use contractors for collection of used and
unused chemicals identify chemica materials appropriate for inclusion in on-site waste
minimization efforts prior to the contractor’ s characterization of used and unused chemicals
for off-site management.

9. The institution’s environmental health and safety program uses validated protocols, where
appropriate, to recycle, reduce, or eliminate chemical hazards of laboratory-scale quantities of waste
chemicals including bulk and consolidated materials.

The environmental health and safety program is encouraged to develop and validate protocols
for recycling, reducing, or eliminating hazardous characteristics of waste chemicals collected
from laboratories. Protocols will not include combustion. Compliance with the provisions of
the ingtitution’s Chemica Hygiene Plan or comparable written plan assures the protection of
human health and the environment when conducting these activities. Such initiatives offer
great promise for innovative waste minimization processes.

10. The institution’s environmental health and safety program makes the hazardous waste RCRA
determination.

The environmental health and safety program may accumulate used and unused chemicals it
collects from laboratories in on-site storage facilities under its control. The environmenta
health and safety program makes or confirms a hazardous waste RCRA determination
following the ingtitution’ s standard operating procedures at the time the used and unused
chemicals are brought to these facilities. Once the environmental health and safety program
determines a used or unused chemical is a RCRA hazardous waste, it will comply with all
extant provisons of RCRA regulations for the management of hazardous waste. However,
flexibility in the accumulation time limit is available to optimize waste management where
there are limited treatment and disposal options, or it is necessary to minimize risk to human
health and the environment.

11. The institution plans for the appropriate response to chemical emergencies in laboratories and
other locations associated with the institution’s chemical waste management program.

Members of laboratories know how to respond to emergencies involving hazardous
chemicals handled in their |aboratories. They receive information and training in the
emergency procedures that the institution has established in its emergency response program
relevant to work conducted in laboratories.

Training, Education, and Communication
12. The amount and complexity of training that members of laboratories and the environmental health

and safety program receive correspond to the skills and knowledge required to carry out their individual
responsibilities. Performance monitoring documents training effectiveness.
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13.

All training relevant to chemica waste management clearly communicates the executive
commitment to protect human health and the environment and to promote excellencein
environmental stewardship. Chemica waste management training is an integral part of
orientation and refresher training in laboratory safety. All persons responsible for hazardous
waste determination, RCRA waste management, and emergency response receive training
consigtent with applicable regulations. Appropriate members of the ingtitution’s
environmenta health and safety program participate in orientation training. Each visit to the
l[aboratory by a staff member of the environmental health and safety program provides an
opportunity for in-service continuing education. A continuing objective is to optimize
learning methods. Innovative computer-assisted programs can provide efficient and effective
training.

A communication system that links the executive leadership, members of laboratories, and

members of the environmental health and safety program is in place to maintain awareness of and
commitment to the goals and best practices of the institution’s chemical waste management program.

An effective communication process hel ps individuals stay informed of what they need to
know to do their part to maintain the quality of the chemical waste management program.
Open communication where there is no fear of reprisal can accelerate the identification of
problems, corrective actions, and improvements. Effective communication is vita to the
success of any effort to introduce new regquirements or procedures.

Program Evaluation and Improvement

14.

The institution’s environmental health and safety program conducts carefully planned program

evaluations to enhance the quality and effectiveness of the institution’s chemical waste management
program.

The vaue of a program evaluation for improving program performance is dependent on the
professiona skill and experience of the person conducting the evaluation. Careful studies
require the selection of appropriate criteria for monitoring and documentation. Performance
indicators help show measurable improvements. Environmental audits are an excellent
means for evaluating program quality and effectiveness and for highlighting areas for
improvements. Recommended improvements originate through effective interactions
between members of laboratories, including laboratory directors, and members of the
environmental health and safety program. Written reports and early feedback help the
adoption of recommended improvements. Periodic evauations alow the ingtitution to adapt
easily to changing circumstances. Environmental health and safety programs consider
involving the gpplicable regulatory agencies as active partners in program evaluations and for
sharing results of program eva uations with these agencies.

5. RESULTS AND FINDINGS OF DEMONSTRATION PROJECTS

By Consensus Best Practice

The request by Congress for areport in October 2001 evaluating the consensus best practices

developed through the initiative caused the universities to shorten their demonstration period to eight
months. In this eight-month period the universities made much progress. Although the
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demonstration projects will continue until October 1, 2001, most of the best practices are now
standard practices at the ten universities.

The following describes the results and findings of the projects that the universities
undertook as part of the consensus best practices demonstrations. It does not include information
describing the hazardous waste management programs the universities had in place prior to the start
of thisinitiative, except for afew comments to add perspective. The results and findings reflect the
diversity and crestivity that is indicative of the potentia value of a performance-based approach for
managing hazardous wastes in academic research ingtitutions.

Executive Commitment

At the beginning of the demonstration projects, Harvard University and the University of
Colorado at Boulder assessed their levels of executive commitment to environmental stewardship as
excellent. Both universities provide strong support with appropriate resources for their EH& S
programs. At Harvard University, executive commitment extends from the President and Deans
down to each faculty and administrative group. The President’ s delegation of authority demonstrates
amodel approach for assuring subordinate leadership commitment to EH& S in academic ingtitutions
having an organizational tradition of decentralization.

Stanford University and the University of Texas Southwestern Medical Center (UTSMC)
assessed their levels of executive commitment as acceptable. Both universities have written
statements of commitment and appropriate delegations of authority, and resources for their EH& S
programs. At Stanford University, the issuance of environmenta policy is under the authority of the
President. In the University of Texas System, the Chancellor issues environmental policy to al
University of Texas System presidents including the President of UTSMC. Stanford University and
UTSMC use a committee system to guide implementation of environmenta policy.

The remaining six universities made substantial progress toward enhancing their levels of
executive commitment to hedlth, safety, and environmenta stewardship. Duke University’s
Executive Vice President issued a statement in support of environmental stewardship and plans are
developing to have the Board of Trustees addressthisissue. The University committed new
resources that enabled the EH& S program to hire an environmenta engineer to develop and carry out
an environmental audit program. The President of The Rockefeller University revised the
University’ s written executive commitment statement to affirm support for excellencein
environmental stewardship with regard to hazardous waste management. Plans are underway to
encourage the Faculty Senate to show its support for this commitment in writing.

The universities of Pennsylvania, Washington, Wisconsin-Madison, and Washington
University do not have formal statements of executive commitment to environmental stewardship,
however, projects are in progress to establish these statements. The University of Pennsylvania's
Health, Environment, and Safety Committee is currently reviewing a draft statement developed as
part of their demonstration. The University of Washington has developed an Environmental
Stewardship Task Force under the auspices of the University’s Executive Vice President to develop
an executive commitment policy statement and a strategy of targeted projects to attain policy goals.
Recommendations will go to the University’ s President, Executive Vice President, and Provost. The
Task Force includes faculty, administrators, and students. In addition, the University is updating
existing governance documents. The University of Wisconsin-Madison isworking to codify policy
on hedlth, safety, and the environment. The University’ s executive commitment project has raised
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sengitivity to the need for written policies, even when the principles are generally accepted. At
Washington University, the Associate Vice Chancellor for Medical Affairsis drafting language to be
included in the University’s mission statement. The Chancellor will submit the statement to the
Executive Faculty for approva this summer.

These projects raised executive |eadership awareness of and interest in hazardous waste
issues and the role of the universitiesin promoting environmental stewardship.

Responsibility and Accountability

This best practice is standard practice at the ten universities. At the beginning of the
demonstrations, most universities assessed their performance as acceptable. Harvard University
increased its performance level after finding that an initiative under another best practice—Effective
Communication within an Organization—increased organizationa and individua responsibility and
accountability. During the course of the project, the University of Colorado at Boulder reassessed its
performance to be at the excellent level.

At Stanford University, the EH& S staff invited severa laboratoriesto participate in a
demonstration project on a pilot basis. They briefed the laboratories on the project, asked the
research staff to incorporate aspects of the consensus best practices into their daily operations, and
reviewed with them the results of a University-wide baseline assessment of its hazardous waste
program to ensure the results accurately reflected the conditions within the pilot laboratories. During
the demonstrations, the EH& S staff provided extra resources and attention to the laboratories. A
survey conducted by EH& S several months into the demonstrations showed that performance had
improved considerably—to the level of excellent. Using qualitative measures of self -assessments,
the EH& S staff found that the members of the pilot |aboratories had a better understanding of their
responsibilities, and were more knowledgeable of the practices for which they are held accountable
than did their counterparts in non-pilot laboratories. Although this increase in performance may be
duein part to the specia care provided by the EH& S staff, the pilot |aboratories reported that they
were more motivated by a commitment to environmental stewardship, which guided the development
of the project, than by being told to follow strictly administrative compliance activities.

STANFORD UNIVERSITY
ELEMENTS OF BEST PRACTICE 2
PERFORMANCE IMPROVEMENTS IN PILOT LABORATORIES

ELEMENT INCREASE IN PERFORMANCE OVER BASELINE
Knowledge of hazardous characteristics 55%
Knowledge of unusual characteristics 40%
Knowledge of handling procedures 67%
Knowledge of emergency procedures 64%
Investigators convey importance of lab safety 64%
Day to day training (-2%)
Follows up on inspections 50%

The University of Washington initiated a collaborative demonstration project, that has since
become standard practice, involving auditors from its Prevention and Assessment Office and EH& S
staff. The group developed a short list of possible hazardous waste deficiencies for the auditors to
use during routine laboratory audits. When deficiencies are observed, the auditors encourage
immediate corrective action. Where such action is not possible, the auditors notify EH&S. During
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the demondtration, there were 19 deficiencies noted in audits of 37 laboratories; the laboratory staffs
immediately corrected the deficiencies. Thissame list isincluded as part of a compliance evaluation
form used by EH& S to note deficiencies during waste collection visits to the laboratories. When
deficiencies are noted, the EH& S staff leaves the form and requests the investigator to return it
within ten days indicating the corrective actions taken. The EH& S staff eft compliance forms
during 34 waste collection vidts. All investigators returned the forms within 10 days. The EH& S
staff reports no recurring deficiencies on subsequent waste collection visits; the staff credits use of
the compliance forms for decreasing hazardous waste deficiencies and improving performance.

Policies and Procedures for Pollution Prevention

Prior to the start of thisinitiative, the universities had prepared reference guides for
laboratories listing opportunities for pollution prevention and waste minimization. As part of the
demongtrations, many of the guides were updated and made available on the EH& S Web pages for
easy access by laboratory staff. The Stanford University EH& S staff distributed information on
specific practices for pollution prevention and waste minimization to their pilot laboratories. They
report that the pilot laboratories were more likely to improve their chemical inventory methods,
substitute less hazardous chemicals where possible, and adopt micro-scale protocols than were
basdline laboratories. UTSMC isintroducing a new environmenta compliance audit program that
will gather information to identify pollution prevention opportunities.

The Univergity of Washington EH& S staff operates an excellent pollution prevention
program. Developed within afive-year Pollution Prevention Plan are performance goals for
treatment, recycling, surplus exchange, and hazardous materials use reduction. The EH& S staff
tracks and analyzes data annually to identify high volume or high cost wastes that may offer
opportunities for pollution prevention and to revise, as necessary, program goals. Promotion of the
program occurs with incentives. Laboratories save approximately 60 percent in costs when
purchasing recycled solvents. The surplus chemical exchange is operated free of charge. Estimates
are that University laboratories participating in the program collectively saved more than $10,000 in
the year 2000. The University, under the authority granted by the Washington State Department of
Ecology, also operates a“ treatment by generator” program as part of its pollution prevention
program. Such state authorized programs allow generators to responsibly treat wastes in tanks or
containers without a RCRA permit. The University of Washington EH& S staff treats over 65,000
pounds of hazardous wastes per year.

All ten universities are expanding their silver recovery programs and accelerating efforts to
eliminate the use of mercury containing thermometersin clinical and research areas. Most
universities have or will implement this year a mercury thermometer exchange program. Health and
safety committees and EH& S staffs are reviewing chemical requisitions and inventories to identify
opportunities for pollution prevention. Redistribution programs for surplus materials are showing
greater promise for intercepting these materials from laboratory waste streams.

Chemical Hygiene Plan

The federal Laboratory Standard of OSHA, which mandates a written CHP, applies to seven
of the ten universities. This Standard does not apply to the University of Colorado at Boulder,
UTSMC, or the University of Wisconsin-Madison, which are public ingtitutions in non-OSHA Plan
dtates. However, these three public universities have or are devel oping comparable written plans that
describe provisions for protecting human health and the environment. The University of Wisconsin-
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Madison EH& S staff is undertaking a project to place greater emphasis on the role of its CHP in
laboratory safety and protection. The EH& S staff has shifted emphasis from development of
individua laboratory plans to plans that have broader coverage such as for an academic department
or an entire building. They expect this shift will increase uniformity, smplify compliance, and
increase administrative involvement in environmental, health, and safety issues. The University of
Colorado at Boulder and UTSMC are planning projects to evaluate and improve practices for
managing hazardous chemicals on their campuses.

The EH& S staffs at The Rockefeller University and Washington University reviewed and
updated their CHPs. The Rockefeller University’s review concluded that this best practice offers the
greatest opportunity for meaningful improvement in waste management in the laboratory because the
CHP addresses the waste at the point of generation and recognizes the difference between a
laboratory and an industrial setting. Further, good laboratory practices assure the safe handling of
wastes in a consistent and efficient manner by appropriate staff.

The EH& S staff at the University of Pennsylvania revised its CHP to reflect changesin its
chemical waste management program. This revision increased safety awareness in the laboratories,
particularly with regard to hazardous waste management. The EH& S staff plans to work with the
[aboratories to address the human health and environmental protection issues for unique chemical
waste streams generated in research. The staff believes this collaboration will foster educational
opportunities and increase knowledge in safe and healthful practices.

Chemical Waste Management

Stanford University reports that members of the pilot laboratories had a better understanding
of container segregation and labeling requirements, and considered pollution prevention methods
more often when designing new experiments than did their colleagues in non-pilot laboratories. The
close interaction between the EH& S staff and the laboratory workers established by this project
contributed to this positive outcome. Members of the pilot laboratories showed only a modest
interest in conducting bench top treatment; they perceive that the regulatory burden is too high.

The Rockefdler University EH& S staff reviewed the standard operating procedures of its
waste management program. They revised the procedure for treatment of ethidium bromide and
successfully treated 76 liters of ethidium bromide waste. The staff evauated a neutralization
program for acids and bases and concluded that the potentia reduction in waste volume did not
judtify the use of staff resources. They aso identified several improvement projectsincluding the
preparation and distribution of waste guidelines for laboratory workers, areview of waste storage
practices with agoal of eiminating satellite accumulation areas within laboratories, and a training
project to improve container management. An environmental audit by a consulting firm may identify
other opportunities for improvements.

The University of Pennsylvania EH& S staff met with investigators, research technicians, and
graduate students to review and critique the guidelines of its hazardous waste management program.
Their goal was to ensure that the guidelines are current and helpful, and reflect input from the
research community. The Washington University EH& S staff developed a pictorid flow chart for
laboratories in need of specia guidance to aid in improving their performance.
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Container Labeling

Stanford University EH& S staff introduced new procedures for labeling containersin its pilot
laboratories. A simplified waste label was developed and given to the pilot laboratories dong with
stickers designating a surplus material. The EH& S staff advised laboratory workers to manage
discarded chemicals as either waste or surplus materials. There was no time limit applied to storage
or accumulation of surplus materials. The staff defined waste as expired, banned, or degraded
materias, and mixtures and solutions typically categorized as hazardous waste. Laboratory workers
managed only waste materials as hazardous wastes. When the waste materials were received by
EH& S, they were undeclared if necessary, and reclassified as surplus, retrograde, or recyclable
materials. The staff used surplus, retrograde, or recyclable stickers to identify the reclassified
materials. Product labels provided appropriate identification and hazard warning for materias
reclassified as surplus. Upon receipt of the laboratories surplus materials, the EH& S staff entered
the materials into a chemical redistribution program or declared them a hazardous waste and
managed them accordingly. The laboratory workers were responsive to the smplified labeling
program and mastered the procedures with ease.

The Rockefeller University EH& S staff found through its laboratory audit program a need to
improve the procedure for identifying container contents. They developed a standard label for
chemical waste accumulation containers, modified the waste guidelines to require use of the labdl,
and aderted the campus community of the changes. The staff will highlight use of the label in an
intraWeb training program now in development. This summer, the staff is repeating a campus-wide
educational outreach effort. Members of EH& S will meet with researchersin their laboratories,
provide additional copies of the labels and updates on waste guidelines, and answer questions on
waste management issues.

The University of Pennsylvania EH& S staff revised its Chemical Waste Disposal Procedures
in March 2000 and internal SOPs in December 2000 to reflect changes in the storage, handling, and
identification of chemica waste material in the laboratory. Large volumes of solvent wastes, for
example, halogenated solvents or non-hal ogenated solvents, are identified as hazardous waste while
inside the laboratory. The information on a color-coded tag includes the waste stream, data, and the
Treatment, Storage, and Disposal Facility (TSDF) waste stream identification code for the particular
waste stream. When initidly placing waste into a containey, it is the responsibility of the laboratory
staff to attach a color-coded tag to the outside of the container. When the container is full, the staff
affixes achemica disposal label to the upper part of the container identifying the chemical
compounds' corresponding percentages and principal investigator. Reagentsin their origina
containers with legible manufacturer’ s labels require no additiona labeling or packaging.

Laboratory Protocols to Reduce Hazard

The use of a biodegradable scintillation cocktail in place of the past traditional solvent based
cocktail is an excellent example of this best practice—a laboratory protocol has been adapted to
eliminate a chemical hazard. Severa universities recognized the potential benefits of this best
practice, but the short time alotted for the demonstrations made progress difficult. The University of
Colorado at Boulder encourages laboratories to adopt post-process trestment protocols that reduce
hazardous wastes. Protocols for treatments other than neutralization of clean acids and bases require
approval of the EH& S program. The University of Wisconsin-Madison reports that laboratories are
reluctant to incorporate hazard reduction protocols because initialy they may require more timeto
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perform since laboratory workers are unfamiliar with the procedures. Teaching laboratories are
incorporating hazard reduction protocols into procedures as part of the teaching process.

Collection, Transport, and Storage by Environmental Health and Safety

All ten universities conduct their hazardous waste management programs in accordance with
this best practice and, therefore, none considered a demonstration project necessary. Seven
universities report excellent performance in many elements of this best practice; three report
excellent performance in most elements. Both the University of Colorado at Boulder and UTSMC
have authorization under a RCRA Part B Permit to operate a hazardous waste TSDF. The University
of Wisconsn-Madison isin the fina process of closure to secureitsold TSDF. The University built
anew chemica waste facility and in the planning process determined that a RCRA Part B Permit is
not advantageous. The Rockefeller University is also planning to construct a new waste management
facility; the University will not apply for a RCRA Part B Permit.

Five universities reported data on the number of incidents occurring during the demonstration
phase involving the collection, transport, and storage of chemical waste. One reported no incidents,
three reported one incident, and one reported two incidents. No chemical waste incidents resulted in
arelease to the environment. All universities reported that chemical waste incidents are rare
occurrences. In addition, one university noted that the majority of “unknowns’ processed during this
period involved cleartout of historical collections and did not originate from daily collections.

Validated Environmental Health and Safety Treatment Protocols for Volume Reduction

The University of Colorado at Boulder EH& S staff prepared procedures for |aboratory
workers to neutralize clean acids and bases and to dispose of the treated materials as wastewater.
The staff isinstalling state-of -the-art equipment in its TSDF to perform silver recovery,
neutralization of bulk acids and bases, and organic waste ozone and ultraviolet oxidation. The
University’s RCRA Part B Permit alows certain flexibility to conduct trestment that is not generally
available to universities with non-permit facilities.

The University of Washington EH& S staff operates a “treatment by generator” program to
treat hazardous waste on-site. The Washington State Department of Ecology allows generators of
hazardous waste to treat waste in tanks or containers, without a RCRA permit, in an environmentaly
responsible manner to reduce the hazard or volume of hazardous waste. This treatment program
treats over 65,000 pounds of hazardous wastes annually. In addition, the EH& S staff operates a
solvent recycling program that distills waste solvents and markets the purified solvents to the
University’s laboratories. This program saves disposal costs and reduces the laboratories cost of
new solvents by over 60 percent.

The following table shows the results of Duke University’s current chemical waste volume
reduction program. The data show a significant reduction in the use of halogenated solvents and
major increases in recycling of oil, fluorescent light bulbs, and mercury. The program also
redistributed through its chemica waste exchange over 1,400 pounds of usable chemicalsin the year
2000. The data does not reflect solid waste that goes to a landfill and liquid waste discharged as
wastewater.
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DUKE UNIVERSITY
CHEMICAL WASTE VOLUM E REDUCTION PROGRAM
DISPOSAL AND TREATMENT METHODS

WASTE STREAM* INCINERATE FUEL BLENDING RECYCLE NEUTRALIZE
1999 | 2000 | 1999 | 2000 | 1999 | 2000 | 1999 | 2000
Bulk flammable / corrosive - 63
Bulk halogenated solvents 7534 5993
Bulk low solvents 1120 861
Bulk non-halogenated solvents 11741| 11044
Bulk non-regulated solvents 2014| 3954
Bulk oil 3928 7770
Bulk photographic fixer 2302| 2307
Bulk spill response solid material 20| 1342
Bulk xylene 2313| 1865
Fluorescent light bulbs 9739| 30851
Labpack corrosive liquid 762
Labpack flammable liquid 176 223
Labpack halogenated solvents 92 -
Labpack non-halogenated solvent 191 -
Labpack non-regulated poisonous solid - 252
Labpack paint flammable * 314 442
Labpack not in file ® 1584 -
Mercury 317 623
Recyclable wastes > - 408

L All the wastes are approximated in pounds.

% These are incinerated or fuel blended with very little landfilled.

% Can be incinerated or mixed for fuel blending, depending on the chemical make-up.
4 Chemical that is not in the EH&S Chemical Waste Inventory Data Base.

® Contains waste such as various metals, oxides and empty gas cylinders.

The Duke University EH& S staff has undertaken a major project to expand the treatment
capabilities of its chemica waste volume reduction program. The University entered into a
Memorandum of Understanding with a process technology company to conduct a fina evaluation of
the cost and risk benefits of employing an innovative chemical waste treatment technology for
oxidation of organic compounds in its chemical waste reduction program. The Pacific Northwest
Nationa Laboratory developed the fundamentals of the process technology, which is based on
cerium eectrochemistry. The North Carolina Division of Waste Management (DWM) is interested
in Duke University’s pursuit of thisinitiative. The DWM participated in the regulatory evauation,
and approved Duke University’s use of this technology under the provision of the hazardous waste
generator regulations.

Duke University’ s Nicholas School of the Environment is participating in the project. A
graduate student joined the project team to study which waste streams are candidates for beneficial
treatment using this technology. Current projections suggest that al bulk solvent waste and waste
ail, and approximately 25 percent of the labpack waste are candidate waste streams. This represents
roughly 75 percent of the waste handled in the chemical waste reduction program, excluding landfill
waste and wastewater. However, the program will likely continue to recycle bulk oil and xylene, and
use bulk non-hal ogenated solventsin fuel blending. This would make the beneficia projections
approximately 30 percent, or 12,000 pounds of the consolidated waste streams. The program is also
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considering introducing a new filtration technology for the treatment of ethidium bromide waste.
This approach could reduce the waste volume by another 150 gallons per year.

RCRA Determination by Environmental Health and Safety

Stanford University and Washington University undertook demonstration projects for this
best practice. The EH& S programs at four universities currently make the RCRA determinations;
they assess their performance as excellent. Four other universities chose not to address this best
practice because they perceived that their state regulatory agencies would not grant this flexibility
without specific approva from the EPA.

The EH& S programs at Duke University, The Rockefdler University, University of
Washington, and University of Wisconsin make RCRA determinations for waste materials collected
from their laboratories with the concurrence of their state regulatory agencies. The University of
Washington works closely with the Washington State Department of Ecology and receives extensive
guidance in gpplying regulatory flexibility. The University reportsthat it achieves improved
compliance and efficiency in following the requirements of RCRA by having its trained EH& S staff
make the RCRA determinations prior to collection and by operating laboratories as satdllite
accumulation areas. This approach reduces errors and inconsistencies in making RCRA
determinations. Laboratory personnel are able to focus their efforts on container management and
hazard communication.

The laboratory staffs at Harvard University, Stanford University, UTSMC, and Washington
University are responsible for making the RCRA determinations. Laboratory staffs at the University
of Colorado at Boulder and the University of Pennsylvania aso are responsible for making the
RCRA determinations. However, the EH& S programs at these universities can change the
determinations made by the laboratory staff or modify the process for making RCRA determinations.
For example, a the University of Colorado at Boulder, when the laboratory staffs are unclear as to
whether materials are RCRA hazardous waste, the EH& S staff makes the formal RCRA
determinations. At the University of Pennsylvania, the EH& S staff makes the RCRA determinations
for waste reagents that are in their origina containers with intact labels.

The following table summarizes the variations in RCRA determination responsibilities.

EXISTING RESPONSIBILITIES
FOR MAKING RCRA DET ERMINATIONS

UNIVERSITY LABORATORY STAFF EH& S STAFF
Duke University No Yes
Harvard University Yes No
Stanford University Yes Yes, for surplus reagents
The Rockefeller University No Yes
University of Colorado, Boulder Yes Can change determination
University of Pennsylvania Yes, for large volume waste Yes, for labpack waste
University of Texas S M Center Yes No
University of Washington No Yes
University of Wisconsin-Madison No Yes
Washington University Yes Yes, for surplus reagents

Stanford University’s EH& S staff discussed their interest in conducting a demonstration
project on this best practice with the California Department of Toxic Substances Control (DTSC).
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The DTSC agreed to a project that dlowed the EH& S staff to collect surplus materials from the pilot
laboratories without the laboratory staffs making a RCRA determination. The EH& S staff made the
RCRA determinations for the surplus materials collected from the pilot |aboratories that were not
suitable for the University’s chemical redistribution program. The laboratory staff and the EH& S
program found this procedure to be practical and efficient.

The Washington University’s EH& S program devel oped its project in collaboration with the
Missouri Department of Natural Resources. The demonstration project requires laboratory personnel
to makeinitidl RCRA determinations. EH& S staff makes the final determinations after the waste
materia is brought to its central facility. The evauation of the project is not complete since it began
toward the end on the demonstration phase.

Emergency Response

All ten universities have plans and procedures for implementing appropriate responses to
emergencies including emergencies in laboratories. All report that incidents relating to the operation
of their hazardous waste management programs are infrequent. For example, during the past 18
months, Duke University has experienced only one chemica waste incident in alaboratory. In
addition, the University reports that of the 80 responses to chemical spillsin laboratories, none
resulted in arelease into the environment. The ten universities agreed that this best practice did not
require demonstration projects.

Training, Education, Communication

The Duke University EH& S staff revised its Web-based training modules for |aboratory
safety to expand emphasis on best practices. In addition, information on hazardous waste
management was incorporated into a new EH& S module for graduate credit through the Nicholas
School of the Environment.

Harvard University conducted three projects relating to this best practice. The EH& S staff
revised the quiz found in its Web-based hazardous waste training program in response to feedback
from trainees and research operational managers. The quiz now randomly selects nine questions
from a group of 20 specific to laboratory hazardous waste management. This eliminates repetition
and better tests the trainees’ knowledge. The EH& S staff anticipates that this will yield better
compliance with issues such as labeling and container management, but it is too early to determine
the quantitative impact. A second project involved modifying the EH& S training database to alow
users to search a department’ s training status for any program. One of the critical outcomes of this
system isthat it places the responshbility for re-training on the trainees and their departments, and not
on the Harvard University EH& S staff. In addition, the staff revised its Training Requirements
Guide to better assist departments in determining the individua training needs. These improvements
alow EH& S to customize training programs for various groups and helps management staffs develop
better training plans for their departments. In athird project, a hazardous waste module was
integrated into a monthly training course that laboratory workers attend to meet their obligations for
training in various EH& S disciplines. This resulted in asignificant savingsin time for the EH& S
professionals who previoudy taught in hazardous waste training sessions, and eliminated confusion
for trainees who were unsure about what training courses they needed.
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The Stanford University EH& S staff |ed training sessions for the laboratory workersin its
pilot laboratories tailored specifically to the health and safety issues associated with their research;
the laboratory staffs appreciated the relevance of thistraining. The positive results of this training
initiative were evident in severa of the best practices including responsbility and accountability,
policies and procedures for pollution prevention, chemica waste management, chemical labeling,
and communication within the organization.

The University of Washington undertook a major review of its training programs and
conducted severa initiatives as part of this best practice. They assembled a Training Review
Committee of EH& S staff, laboratory personnel, and Washington State Department of Ecology staff.
The Committee reviewed existing training programs, both internal and externa to the University,
evaluated the effectiveness of interna programs, and identified key subjects to emphasize in future
training. The group considered Web-based training and video in their review. The Committee
developed an evauation tool to obtain feedback from trainees on relevance, course presentation, and
value. Severa hundred incoming graduate level science students attending the University’s annua
laboratory safety seminar completed the evauation. Their comments emphasized that training must
be customized to the students, include examples that reflect relevant chemicals and situations, be
concise, to the point, and interactive. The EH& S staff is incorporating these elements into its 2001
laboratory safety seminar that will be an interactive workshop with smaller class sizes.

In addition, the EH& S staff evaluated the capabilities of the Web for hazardous waste
training. They invited 35 faculty and graduate students from two University departments to evaluate
a prototype Web-based training program. The content addressed findings from the University’ s audit
programs, common RCRA violations at academic ingtitutions, and laboratory feedback. The staff is
reviewing the evaluations to determine what content should be given emphasis.

Stanford University, The Rockefdler University, and the universities of Colorado at Boulder,
Pennsylvania, Texas SMC, Washington, and Wisconsin-Madison aso found Web-based training to
be an effective method for increasing knowledge and awareness, and for reinforcing prudent
practices in the disciplines of hedlth, safety, and environmenta protection.

Effective Communication within the Organization

The Harvard University EH& S management system has created effective communication
channels within the University regarding all EH& S matters. The EH& S staff works closely with the
EH& S committee structure, environmental and safety compliance officer network, laboratory safety
and building manager committees, and ather university contacts to provide regular, consistent forms
of communications regarding EH& S matters. In addition, EH& S dedicates ample resources to the
development and maintenance of its Web site which serves as an excellent means of standard and
consistent communication of complex, technical, and regulatory standards to a diverse audience.

The Harvard University EH& S staff developed on its Web site severd “toolkit” pages
tailored to specific audiences including researchers, building managers, and students. The toolkit
concept provides personnel with only that EH& S information pertinent to their operation, thus
eliminating additional links that have no relevance. The laboratory toolkit, still in its pilot phase,
creates one location on the EH& S Web site where laboratory personnel can get |aboratory-specific
EH& S information including hazardous waste resources. The EH& S staff will introduce the
[aboratory toolkit to the University community in the next several months.
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In addition, the EH& S staff implemented an automated e-mail notification system for
personnel requiring re-training, for example, annua re-training for hazardous waste. EH& S enters
the names of all personne receiving training into its Web-accessible training database.

Modifications to this database have made it possible to generate automated e-mail notices to trainees
requiring re-training and notices to designated department administrators for personnel overdue for
re-training. Trainees receive reminder e-mail notices 30 days prior to the re-training date. Since the
start of this system, several research operations managers have reported a decrease in time necessary
to locate and communicate with delinquent trainees. The system allows designated “ Superusers,”
typically department administrators and human resources staff, to run reports on their department’s
participation in various training requirements. They also can receive feedback on their compliance
performance for re-training. Poor re-training rates may be an indication that communication barriers
exist or of a need to create communication pathways.

The University of Wisconsin EH& S staff developed a*“no reprisal” policy to codify its
current practice. The staff is recommending that the University consider broader adoption of the
policy. Washington University developed plans to conduct an annual meeting for department safety
officers as a means for improving and promoting health, safety, and environmental stewardship. Itis
also considering a project to prepare annua reports for each department that will evaluate the
department’ s progress in meeting the stewardship goas of the University.

All EH& S programs are employing multimedia approaches for communicating with their
campus communities. There isa continuing effort to ensure essential information is current and
appropriate. Severa programs adapted their laboratory audits to encourage informa discussions with
laboratory staff concerning health, safety, and environmental issues.

Program Evaluation and Improvement

To focus more on chemica waste management, the Duke University EH& S staff modified an
existing laboratory audit program, which is an element of its CHP. The auditors now ask laboratory
workers specific questions that address container management and storage as well as other aspects of
the University’s chemical waste management program. The following table reports the results of
roughly 360 annua audits conducted in 2000 and 2001 involving 1,100 laboratories.

DUKE UNIVERSITY
AUDIT RESULTS ON CHEMICAL WASTE MANAGEMENT

YEAR ALL REGULATED CHEMICAL WASTES CHEMICAL WASTES STAFF AWARE OF
WASTES COLLECTED LABELED STORED SURPLUS CHEMICAL
AND SUBMITTED TO APPROPRIATELY APPROPRIATELY EXCHANGE
EH& S PROGRAM
2001 | Compliant 293 | Compliant 292 | Compliant 294 | Compliant 303
Non-compliant 17 | Non-compliant 13 | Non-compliant 15 [ Non-compliant 19
Percent compliant 95 | Percentcompliant 95 | Percentcompliant 95 | Percentcompliant 94
2000 | Compliant 282 | Compliant 286 | Compliant 290 | Compliant 286
Non-compliant 21 | Non-compliant 20 | Non-compliant 21 | Non-compliant 30
Percent compliant 93 | Percentcompliant 93 | Percentcompliant 93 | Percentcompliant 95

The Harvard University EH& S staff developed a hazardous waste assessment database that
uses hand held computers for collecting assessment results. A hazardous waste contractor conducts
monthly inspections at over 1,000 satellite accumulation areas in order to provide specific
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performance data to each department. Assessment criteria consist of the most commonly cited issues
for hazardous waste management—Iabeling and container management. Hand held technology
eliminates the paper associated with many assessment programs. This system allows for fast
collection and download of datato the central hazardous waste assessment database. The EH& S
staff estimates that this system saves 0.5 full-time equivaents through more efficient data collection,
management, and reporting. In addition, once in the database, the data is easier to anayze to identify
problem areas and formulate corrective actions. Monthly reports are provided via e-mail to
environmental and safety compliance officers and department managers. Detailed reports, available
upon request, include assessment performance on a room-by-room basis and track each laboratory’s
monthly performance. Thisleve of detail allows the environmental and safety compliance officers,
laboratory directors, and others to better determine their department’ s weaknesses. An ancillary
impact of these reports is that the consistency in assessment criteria has helped to focus and educate
management personnel on critical management and compliance issues.

The University of Washington EH& S staff selected an evaluation team to conduct a review
of its hazardous waste management program. The team consisted of the Undergraduate Director of
the Chemistry Department, a research scientist with the Department of Environmental Health, two
staff from the Hazardous Waste Toxics Reduction Program of the Washington State Department of
Ecology, the EH& S Training Manager, and the EH& S Manager of Hazardous Materials and Waste
Management. The team used a Web-based client survey to collect information. They invited 926
laboratory personnel including investigators, laboratory managers, technicians, and graduate students
to participate; there was a 20 percent response. The survey indicated that most clients are satisfied
with the EH& S hazardous waste management services except for the frequency of waste collections.
The survey helped raise the awareness of the responders to information on the EH& S Web site about
the hazardous waste management program, particularly the availability of forms and labels. The staff
concluded that use of the Web could improve collection efficiencies.

All EH& S programs reported that they have existing audit programs for evaluating program
quaity and effectiveness and for highlighting areas for improvement. They aso reported that they
made significant progress toward improving their waste management programs in the short time
alotted for their demonstration projects. The new initiatives and evauation tools devel oped as part
of this demonstration will allow progress to continue at an even greater pace.

Qualitative Assessment

At the beginning of the demondtration phase, the universities performed a quditative
assessment of their existing hazardous waste management programs. The objective was to determine
the extent to which their programs carried out the spirit and intent of the consensus best practices.
The sdlf -assessments enabled the universities to select demonstration projects that would be of most
benefit to their programs. It isimportant to note that the assessments were not a review of
compliance performance. The goals of the consensus best practices transcend the regulatory
expectations for compliance to a set of prescribed practices. The universities repeated their
assessments at the end of the eight-month demonstration period. The following table reports the
results of those assessments.
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PROJECT PERFORMANCE ASSESSMENTS
BY
CONSENSUS BEST PRACTICES
OCTOBER 2000 — JUNE 2001

BEST PRACTICE INITIAL ASSESSMENT EIGHT-MONTH ASSESSMENT
AVERAGE VALUE AVERAGE VALUE
1 Executive commitment 1.6 19
2 Responsibility and accountability 17 21
3 Pollution prevention 19 21
4 SOP: Chemical Hygiene Plan 2.2 2.3
5 SOP: Chemical waste management 2.6 3.0
6 SOP: Container labeling 25 2.6
7 SOP: Laboratory protocols to reduce hazard 13 15
8 SOP: Collection, transport, and storage 34 3.3
9 SOP: Treatment 18 21
10 SOP: RCRA determination by EH&S 29 29
11 SOP: Emergency response 2.6 25
12 Training, education, and communication 19 2.2
13 Effective communication 1.6 2.2
14 Program evaluation and improvement 1.6 21

Assessment values:

1 -- Marginal performance

2 -- Acceptable performance

3 -- Excellent performance in many elements

4 -- Excellent performance in most elements

Note: One university reassessed its initial assessment of Best Practices 8 and 11 from 4 to 3 after re-evaluating its
program during the eight-month demonstration period.

The assessments support two observations about the existing hazardous waste management
programs of the ten universities. Thefirst is that existing hazardous waste management practices
reflect an ingtitutional commitment to achieve regulatory compliance. The universities assessed their
initid performance in the best practices that incorporate compliance functions—container labeling;
collection, transport, and storage; emergency preparedness; and RCRA determination—at a high
performance level and they maintained that level throughout the demonstration phase. The second
observation isthat efforts to promote stewardship and responsibility for health, safety, and the
environment received less ingtitutional commitment prior to this initiative than did compliance
related practices. The universities assessed their initial performance in the best practices that
enhance stewardship and responsi bility—executive commitment, responsibility and accountability,
and program evaluation and improvement—as being much lower than their performancein
compliance related best practices. These best practices, however, received the greatest attention
during the demonstration phase. The elght-month performance assessments show considerable
progress in gpplying these best practices to the universities' hazardous waste management programs.

Partnership and Collaboration

Partnership and collaboration among EH& S professionals, scientists, and officias from the
state and federa environmental protection agencies are positive forces for devel oping consensus best
practices that are relevant to the laboratory and for promoting environmental stewardship among
scientists. Thiswas evident in the results of each of the three workshops and during the
demonstration phase. For example, the University of Washington reports that one of the most
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valuable outcomes of this collaborative project has been their success in establishing a more
cooperétive relationship among researchers, regulators, university administrators, and EH& S staff.
The EH& S staff recognizes this as essential to their program—it was also an underlying goa of this
initiative. The EH& S staff reports that this initiative provided an opportunity to develop a
partnership leading to honest dialogue with regulators about the chalenges facing their University.

In addition, faculty and students came to understand the significant framework that exists to promote
human health and protect the environment while the campus community pursues the goals of
teaching, research, and service. The staff aso reports that administrative programs at the University
are seeing new opportunities for increased partnerships with students and faculty in promoting future
godsin conservation and environmenta protection.

Another vauable outcome that resulted from Stanford University’ s pilot |aboratories project
was confirmation that scientists find performance-based initiatives devel oped collaboratively by
EH& S gtaff, scientists, and regulators motivate them to think positively about environmental
stewardship whereas prescriptive regulatory requirements imposed on them with little consideration
of the research laboratory environment negate such thinking.

One dtate regulatory official participating in the initiative observed that continuing dialog on
environmenta regulations, both within the university, and among the university and the state and
federa regulatory programs, is paramount in building trust and finding sensible approaches to meet
common goas within a given regulatory structure. Thisdiaog, it was Stated, is essentia in
addressing environmental regulations, such as RCRA, that are not well suited for the one-size-fits-all
approach. The official concluded that the didlog promoted by thisinitiative made it possible to
develop and validate these best practices for managing hazardous waste in academic laboratories.

Conformity and Consistency

Thisinitigtive found alack of conformity and consistency nationwide in the application of
RCRA to academic laboratories. These findings result, in part, from the authority RCRA givesto the
states to promulgate regulations that are more stringent than federal RCRA regulations. For
example, the Massachusetts Department of Environmental Protection prohibits treatment of
hazardous waste except for certain emergencies and requires most recycling of hazardous waste to be
apermitted activity. These types of stringent requirements discourage academic ingtitutions from
developing and adopting recycling or other waste treatment strategies recommended by EPA for
managing hazardous wastes. The expense and effort required for the permit application process and
the administrative requirements imposed on permitted operations are too grest to justify the modest
environmental benefits that are possible for a single university.

In contrast, the Washington Department of Ecology actively promotes “treatment by
generator” options as a non-permitted activity. The Department of Ecology has determined that on-
site treatment is a preferred waste reduction option when environmental factors are equal because “it
minimizes transportation risks, limits the transfer of risk to other communities, and resultsin the
gpplication of appropriate, waste-specific technologies.” (Hazardous Waste and Toxics Reduction
Program Technica Information Memorandum 96-412: Treatment by Generator; May 1999.)

These differences in treatment options between Massachusetts and Washington impact
opportunities universities have for promoting environmental stewardship within their respective
states. The University of Washington, working collaboratively with the Department of Ecology, has
established a “treatment by generator” program that impacts positively the protection of hedlth,
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safety, and the environment. The three universities participating in the New England University
Laboratories Project XL, two of which are in Massachusetts, had originally proposed to evauate the
environmental benefits of several treatment options as a part of their project. They chose not to do
this, however, because the subject of treatment was too contentious among the project stakeholders.

Differences also exist among the EPA regional offices and state implementing agenciesin
areas of RCRA enforcement practices, the focus of assistance programs, and the interpretation of
RCRA provisons. The most significant example is the range of allowable practices found among the
universities regarding RCRA determinations (see page 19). At four of the ten universities
participating in this initiative, the EH& S programs make the RCRA determinations and the
laboratory staffs do not. At two of the universities, the laboratory staffs make the RCRA
determinations and the EH& S programs do not. At the remaining four universities there is some
leeway for sharing this responsibility between the laboratory staffs and the EH& S programs. There
isvauein having the EH& S staffs make the RCRA determinations because this alows them
opportunities to devel op waste management programs that are more efficient and effective than those
developed by the EH& S programs at the universities where laboratory staffs are required to make the
RCRA determinations.

Inconsistencies in required practices, however, make it difficult to establish a common
understanding among scientists of the value and importance of RCRA compliance. Waste
management programs at academic institutions reflect the different interpretations, guidance, and
requirements of their regulatory agencies. Thisresultsin significantly different practices at the
laboratory level among universitiesin different areas. These inconsistencies suggest to scientists that
RCRA compliance requirements are often more arbitrary than sound practice. Research protocols
are the same wherever conducted, requiring consistent and precise execution. However, scientists
experience variations in waste handling requirements for identical research protocols frequently since
it is common for scientists to move from one university to another as their careers advance. For
example, areview in 1999 showed that assistant investigators at the Howard Hughes Medical
Institute will move, on average, to four universities in their short careers as assistant investigators;
three of these universities will be in different EPA regions.

Conformity and consistency in enforcement practices, technical guidance, and regulatory
interpretations will encourage the adoption of consensus best practices. Thiswill add vaue to efforts
for promoting stewardship and responsibility for hedlth, safety, and the environment.

6. DISCUSSION

Three criteria set the ground rules for the HHMI-led initiative to develop consensus best
practices for managing hazardous wastes in academic research ingtitutions and to demonstrate their
value as a performance-based mode for achieving RCRA compliance. The first criterion required
that hazardous wastes prepared for remova from the ten participating universities would comply
fully with all applicable provisions of federa EPA and state RCRA regulations. The second criterion
focused the development of best practices on broad environmenta performance objectives rather
than prescriptive RCRA compliance requirements. The third criterion set a high standard for the
initiative: Each university agreed that the commitment to minimize the potential for harm to human
health and the environment and to promote excellence in environmental stewardship would be a
fundamentd principle of theinitiative. Adherence to these criteria lends credibility to the initiative
and its recommendations.
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The 14 consensus best practices devel oped through this initiative reflect, in most part,
practices currently carried out at the ten universities. The best practices are statements that give
purpose, direction, and clarity to broad functions that a university should adopt when establishing
programs to manage hazardous wastes produced in its laboratories. The information that
accompanies the best practice statements illustrates the means used to attain the intent of the best
practices, they are a composite of the types of thinking, commitment, and creative approaches used
by the ten universities. The level of emphasis on any single best practice and the means used for
attaining intent can vary in accordance with the style, culture, and nature of the university. Thisis
the inherent value in a performance-based model for RCRA compliance at academic research
inditutions. Thisinherent value aso could make a consensus best practices approach universally
applicable to both small and large colleges and universities.

Collectively, based on their own experiences prior to beginning the demonstration phase, the
ten universities recognized the value and efficacy of the 14 consensus best practices. They aso had
recent histories of favorable to excellent RCRA compliance. Most of the best practices
demondtrations, therefore, became efforts to improve environmental awareness, processes, tools, and
management systems—efforts to increase efficiency and promote environmenta stewardship.

Validation of Best Practices

This discussion reviews the value found in the demonstration projects for each best practice.
The best practices addressing treatment and RCRA determination receive specia emphasis because
they are practices for which the regulatory agencies have not established consistent policies.

Agreement to participate in this initiative was, in itsalf, a statement of support of the first best
practice addressing executive commitment, which reads:

The executive leadership of the institution embraces, supports, states, and carries out the
commitment to protect human health and the environment and to promote excellence in
environmental stewardship.

This commitment strengthened during the conduct of the initiative. In September 2000, the
President of HHMI wrote |etters to the presidents of the ten universities reading that a goal of the
initiative was “to stimulate new thinking about the role of an academic ingtitution in promoting
excellencein hedlth, safety, and environmenta stewardship as avalued part of its broad mission for
teaching, research, scholarship, and service.”

Although strong executive commitment for compliance attainment was evident at the start of
the initiative, six of the ten universities began to explore measures for broadening their commitment
to stewardship and responsibility for hedlth, safety, and the environment. The President from one
university issued a statement promoting excellence in environmental stewardship. Five other
universities are continuing their efforts to explore a role beyond compliance on issues relating to
hedlth, safety, and the environment. Thisis evidence that the academic community can be motivated
to seek excellence in environmental health and safety beyond RCRA compliance by values unrelated
to the risk of regulatory enforcement.

The best practice addressing executive commitment had a positive effect on the best practices

addressing responsibility and accountability, effective communication within the organization, and
program evaluation and improvement. Severa universities provided additional staff and resources or
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realigned program priorities to establish or augment audit processes for evaluating their multimedia
environmental programs including air, water, and solid waste; to develop new tools and mechanisms
to improve communications; and to provide specia guidance to laboratory workers. Performance-
based best practices offer many opportunities to utilize resources more effectively than do strictly
compliance programs. It was evident at one university that a shift from attaining only regulatory
compliance to achieving environmenta goa's could enhance individua respongbility and
accountability. However, because of the enforcement risk, executive leadership would not condone
shifting program priorities toward broad environmental performance goals when the regulatory
approach demands compliance with prescriptive requirements. In addition, one university reporting
greater than 95 percent compliance with waste management regquirements in its laboratories would
not consider changing its annual audit frequency, even though these resources could be better utilized
in other areas of environmenta protection. Their reason—past EPA enforcement efforts focused on
absolute compliance with container management and labeling.

Best practices addressing policies and procedures for pollution prevention; chemica waste
management; container labeling; collection, transport, and storage by EH& S; and emergency
response specifically address extant RCRA compliance requirements. These best practices are
standard practices at the ten universities. The universities EH& S programs generdly have
respongbility for carrying out the universities hazardous waste management programs. Most
universities have devised labdling systems to smplify laboratory procedures and reduce compliance
risks. Thereisahigh level of performance by most of the universities in these best practices as
shown by their self-assessments and regulatory compliance higories.

Demonstration projects relating to the best practice addressing training, education, and
communication emphasized the value of both Web-based training and persona contact by EH& S
staff in improving training and educational programs and in ensuring effective communication.
Direct interactions between EH& S staff and scientists create positive results and are helpful in
promoting environmental stewardship. Other demonstration projects such as those relating to
compliance activities and program evaluation and improvement, also took advantage of the power
and efficiencies offered by Web-based technology.

Treatment

The best practice addressing laboratory protocols to reduce hazards covers both the selection
of research protocols that involve fewer or less hazardous materials and the treatment of waste in the
laboratory. There is much evidence in scientific publications that scientists will adopt research
protocols that reduce hazards. Micro-scale and automated research protocols result in significant
reductions in the quantities of hazardous materials as compared with their predecessor protocols used
adecade ago. This change resulted from scientific advancements, not from a conscious effort to
develop environmentaly friendly methods. Nevertheless, the rapid scientific progress achieved with
efficient micro-scale methods is motivation for researchers to adopt new methods that offer the
corollary benefits for environmental protection. The environmenta benefits may aso provide
encouragement for some laboratory workers to adopt these new methods earlier.

All but one university conducts some form of treatment for certain hazardous wastes, for
example, smple neutrdization. Most waste treatment at the universities is done by the EH& S staff.
Thisis the preference of several universities because when a trained staff conducts the treatment
methods there is better quality control and less compliance risk, and there is economy in scale. There
has been little motivation to do treatment in the laboratories, although severa universities encourage
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this practice. Laboratory workers are reluctant to treat waste because they are unfamiliar with the
methods, they prefer not using their time in this way, and compliance record keeping is onerous.
One demongtration project, however, found that environmental protection goals could become
valuable mativators for doing waste treatment in laboratories.

The range of treatment activities varies considerably among the ten universities. One
university is located in a state where a statutory provision prohibits treatment of hazardous waste
except for as an emergency permitted activity. Two universities operate permitted TSDFs. Two
universities have terminated use of permitted TSDFs. Regulatory complexities and costs are magjor
reasons why universities choose not to seek or maintain authorization to establish and operate
TSDFs. Two universities have authorization from their state EPA regulatory agencies for the EH& S
staffs to operate “treatment by generator” programs. One of these universities is in a state that
promotes “treatment by generator” programs; the other university received its authorization as part of
this demonstration project.

Treatment by EH& S staffs offers much promise for waste reduction and pollution prevention.
Treatment on-site reduces transportation risks, avoids transferring risks to other communities, and
utilizes the most appropriate treatment technologies for specific laboratory waste streams. Using this
treatment approach, however, requires that the EH& S program makes the RCRA hazardous waste
determination and conducts any appropriate generator treatment on behalf of the academic
inditution. The potential benefit of this trestment approach is substantial. For example, if the
treatment technology that is being evauated by one university proves successful and is applied at all
ten universities, approximately 740,000 pounds (370 tons) of chemica wastes (most of which is
regulated hazardous waste) that is now collectively incinerated off-site could be treated on-site by the
EH& S programs. This quartity of waste would represent more than 50 percent of the total annual
quantities of chemical wastes generated by these universities.

RCRA Determination

The results and findings of the demonstrations show that the level of authority of a
university’s EH& S program for making RCRA determinations influences the practices used in
carrying out the university’ s hazardous waste program. The complexities of working with the
industria-oriented RCRA regulations require EH& S programs to develop staff who are competent in
the technical issues of RCRA to ensure effective and compliant operation of their hazardous waste
programs. Requiring laboratory staff to acquire this level of expertise is not practica or productive.

Most of the ten universities prefer to rely on trained EH& S staff for making RCRA
determinations because this increases the accuracy and reliability of the regulatory determinations.
Four state agencies acknowledge that this practice adds value to a university’ s hazardous waste
program and endorse use of EH& S staff for making RCRA determinations. Two state agencies do
not allow EH& S staff to make RCRA determinations because they are not certain that federal EPA
would alow this practice. Two other state agencies were reluctant to authorize the EH& S program
to make such determinations as part of their demonstration projects without specific guidance from
EPA. Four state agencies alow the EH& S programs to change the RCRA determinations made by
laboratory members. One EH& S program chooses to require laboratory membersto label chemical
waste as hazardous waste if the laboratory is unsure of the proper designation to reduce regulatory
risk of an inaccurate determination. The inconsistencies in practices have come about as a result of
the combined efforts of EH& S programs and state agencies to adapt an industrial-orientated standard
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to the unique characteristics of the laboratory setting. In addition, the inconsistencies demonstrate
the lack of conformity on this critical issue nationwide.

There are many advantages—in addition to increasing accuracy and reliability— to placing
authority for making RCRA determinations within the EH& S programs. The EH& S programs would
have more opportunities to devel op innovative waste management strategies that are relevant to
research laboratories. There would be a greater ability to plan, adopt, and use waste reduction
programs. It would place the operational responsibilities for the details of RCRA compliance within
the organization that has the technical expertise, training, and regulatory understanding necessary to
enable the university to achieve compliance. Further, removing the complex responsibility for
RCRA determinations from the laboratories would help the EH& S staff promote within the research
community stewardship and responsibility for health, safety, and the environment.

Improving RCRA Applicability to | aboratories

This initiative supports the long held views of scientists, environmenta health and safety
professionals, and many regulators that the extant application of RCRA to laboratories is inefficient
and difficult, and that a performance-based approach for the application of RCRA to laboratoriesis a
preferred regulatory model. In addition, thisinitiative found that the current regulatory approach
could actualy constrain efforts within the academic community to promote environmental
stewardship, an objective of RCRA. A new regulatory approach for laboratories could improve
RCRA effectiveness and compliance in universities, and become a catalyst to bring about
commitment and action for promoting stewardship and responsibility for hedlth, safety, and
environment.

This initiative envisons a two-tiered approach for applying RCRA to universities and their
laboratories. It involves the application of a performance-based model, using the consensus best
practices devel oped and demonstrated in thisinitiative, for guiding RCRA compliancein
l[aboratories, and the application of the current provisions of RCRA for guiding RCRA compliancein
universities at the time the universities EH& S programs assume ownership and responsibility for
laboratory waste materials and make the RCRA hazardous waste determination. The basis for this
approach is the premise that the EH& S program makes the RCRA hazardous waste determination
and conducts any appropriate generator treatment on behalf of the academic ingtitution. This
initiative found that four of the ten universities are successfully using this approach, with the
concurrence of their state regulatory agencies, in managing their hazardous waste programs. This
experience is sgnificant because it demonstrates value in this approach as a regulatory model, and
indicates that it does not compromise compliance.

Adoption by the EPA Administrator of this approach for achieving RCRA compliancein
academic ingtitutions would allow implementation of the consensus best practices performance-based
mode developed in thisinitiative. In addition, the EPA Administrator should encourage conformity
and consistency nationwide in the implementation of this approach for applying RCRA to academic
ingitutions. The Administrator should determine and initiate appropriate methods for implementing
a performance-based regulatory model, using the consensus best practices developed through this
initiative, for achieving RCRA compliance in academic ingtitutions. This should proceed at an
accelerated pace. The framework used by OSHA for the Laboratory Standard (29 CFR 1910.1450) is
auseful modd for implementing a performance-based approach.
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Academic indtitutions that choose to adopt the consensus best practices for managing
hazardous wastes in their [aboratories should plan for implementation cooperatively with their state
or federa regulatory officids. Thisinitiative found that the full value of this performance-based
approach is best achieved through partnership and collaboration among state and federal regulatory
officias, and scientists and EH& S professionals of academic ingtitutions.

7. CONCLUSIONS AND RECOMMENDATIONS

There are three principal conclusions resulting from this two-year collaborative initiative on
consensus best practices for managing hazardous wastes in academic research institutions.

A performance-based model that has as its core the consensus best practices developed
and demonstrated through this initiative is a workable approach for effective and efficient
management of hazardous waste in academic research institutions. This approach will
not compromise RCRA compliance, and will promote stewardship and responsibility for
health, safety, and the environment while respecting the culture of an academic institution
and the unique characteristics of the laboratory setting.

Collaboratively, the EH&S professionals, scientifically trained laboratory staff, informed

institutional administrators, and staff from federal and state regulatory agencies who are
familiar with the laboratory and academic setting will identify safe and practical ways to
improve hazardous waste management programs, and they will do this enthusiastically
when the outcome promotes environmental stewardship.

The interactions between some of the universities and their corresponding state regulatory
agencies provide evidence that common ground is available within RCRA to adopt both
the consensus best practices and a performance-based approach for compliance. The
difficulty of matching specific requirements of RCRA with the academic laboratory setting
stimulated efforts to find this common ground. Four of the ten universities participating in
this initiative operate their hazardous waste management programs today with the
concurrence of their state regulatory officials on the premise that the EH&S professionals
are the most capable for determining whether used or unused laboratory chemicals are
RCRA hazardous waste and, in this capacity, serve as the RCRA generator for overall
compliance purposes. This operational practice is the cornerstone for a best practices
performance-based regulatory model.

The Howard Hughes Medica Ingtitute and the ten universities participating in the hazardous
waste management initiative make the following recommendations to the U.S. EPA, and to the
nation’s academic ingtitutions.

1. The U.S. EPA Administrator should recognize the consensus best
practices developed through this initiative as a performance-based
model for achieving RCRA compliance and for promoting stewardship
and responsibility for health, safety, and the environment in academic
institutions. The Administrator should determine and initiate
appropriate methods for implementing a performance-based model,
using the consensus best practices developed through this initiative,
for achieving RCRA compliance in academic institutions.

2. The U.S. EPA Administrator should promote conformity and
consistency among the U.S. EPA regional offices and state
environmental protection agencies in carrying out RCRA assistance
and enforcement programs for academic institutions.
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Academic institutions should adopt the consensus best practices
developed through this initiative as a performance-based model for
managing hazardous wastes in their laboratories and for achieving
RCRA compliance.

Academic institutions should establish dialogue with their
regulatory agency officials to plan cooperatively their approaches
for implementing the consensus best practices developed through
this collaborative initiative.
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