August 21, 1995

EPA-SAB-EEC-95-016

Honorable Carol M. Browner
Administrator

U.S. Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. 20460

Re:  EPA's Environmental Technology Innovation and Commercialization Enhancement
Program (EnTICE)

Dear Ms. Browner:

At the request of the Office of Environmental Engineering and Technology Demonstration
(OEETD) in the EPA Office of Research and Development (ORD), the Innovative Technology
Subcommittee of the Science Advisory Board's (SAB) Environmental Engineering Committee
(EEC) reviewed the Environmental Technology Innovation and Commercialization Enhancement
Program (EnTICE). EnTICE is intended to verify the cost and performance of environmental
technologies and thereby bolster their credibility and potential entrance into the national and
international marketplace.

Overall, the Subcommittee found that EPA’s mission protecting the environment requires
the use of effective technologies that are based on sound scientific principles. Hence, itis in
EPA's interest to foster initiatives that can potentially lead to the identification of more effective
environmental technologies. However, in providing this review, the SAB is not making any
recommendations as to whether or not EnTICE should be implemented.

The Subcommittee's charge was to review and comment on the strategy of establishing
third-party centers, temporarily supported by EPA, to generate credible data and information for
the marketplace and permitting arenas that would help decision makers promote the use of
innovative technologies in a more informed and confident manner. Both primary and secondary



issues were included in the charge. The Subcommittee addressed each issue through discussion,
opinions and recommendations. Of necessity, the review participants based their

contributions on their experiences and expertise on technical issues and on related policy
implications. The attached report presents the Subcommittee's major findings which briefly are
summarized as follows:

a) EPA has an opportunity to play a leadership role in addressing technology devel-
opment and U.S. competitiveness in the national and international environmental
marketplace. A successful program of
verification of environmental technology performance could enhance this role.

b) The existence of a good, third-party center verification program likely will not be
sufficient in and of itself to substantially accelerate commercial acceptance of new
technologies, and likelihood of success will be low without complementary
targeted emphasis on credible performance and cost data and parallel programs
addressing critical issues that act as barriers to infusion of alternative technologies
into specific market sectors.

C) The use of third-party verifications centers for EnTICE is a preferred implementa-
tion model, but it is impractical to expect that every verification center will be self-
supporting in three years.

d) The customer is not likely to bear the cost of verification without incentives or
tangible benefits; the possibility of imposing long-term financial obligations on
EPA if the centers fail to become fiscally independent should be avoided.

e) If the verification process is to succeed, the EPA imprimatur is considered essential
as an official indicator of fair and impartial evaluation, especially in international
markets, provided it is not misrepresented as EPA giving approval or certification
of a technology.

f) Verification protocols should be developed to assure there is no technology bias,
and must be based upon detailed examination by all stakeholders of issues specific
to each class of technology for each market sector, coupled with strong EPA
oversight and audit to assure fairness and consistency in the application of the
verification process.



s)] A middle managemerbmmitteelinking verificationactivities and EPA efforts to
removeother barriers to acceptancensw technologies is considered critical not
only tothe appropriate selection of pilot projedist to the potential success of
EnTICE.

h) EPA needs to reassess its potential pilot program based on those areas where
verification is epected to make difference to acceptance of a particular technol-
ogy in a particular markesectorwhenall existing impedimentare considered.

)] EPA's recognition of stakeholders as technology users and purchasers, technology
enablers (permit writers and consulting engineers), and technology developers and
vendors should be broadenedrnoludeEPA as an important customer, and
particularlythe rule and regulation writers, who are engaged in the procass
leads to specification of new technologiestioabasis of verificatiordata used in
regulatory impact and cost-to-benefit performaaoalyses.

)] If structured tooptimize opportunities foconfidence buildingvith broad stake-
holder representation, adedibility established by carefulselected pilot project
testing,verification could facilitate permitting of new technologiesskgteswith
reciprocal use oflataand information.

In summary, a successfuogram ofverification of environmental technologerfor-
mance also could enhance EP@. Yet, thdikelihood of success &nTICE is lowunless
EPA iswilling to set into motiorparallel and complementaprograms to address othaitical
issueghat act adbarriers tanfusion of alternativéechnologies int@pecificmarket sectors. The
existence of good,third-party centewerification programlikely will not besufficient in and of
itself to substantiallaccelerate commerciatceptance of new technologies.



The SAB appreciates the opportunity to prowidis review ofthe EnTICEinitiative, an
initiative that couldhelppromote thedevelopment and use of environmental technologies. We
look forward to a written response @ar recommendations.

Sincerely,

Monssiive I Patoroids

Dr. Genevieve M. MatanoskGhair
Executive Committee
Science Advisoryoard
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Dr. Ishwar P. Murarka, laair
Environmental Engineering Committee
Science Advisoryoard

o T2V /P
Dr. Frederick G. Pohland, Chair

Innovative Technology Subcommittee
Environmental Engineering Committee



NOTICE

Thisreporthas been written gsart of theactivities ofthe Science AdvisoryBoard, a
public advisorygroupproviding extramural scientific informaticand advice tahe Administrator
andotherofficials of the EnvironmentaProtectionAgency. TheBoard is structured tprovide
balanced, expert assessmens@éntific matters related to problenfecingthe Agency. This
reporthasnot beerreviewed for approval by th&gencyand, hence, the contentstbis report
do notnecessarilyepresent theiews and policies afhe EnvironmentaProtectionAgency, nor
of otheragencies ithe Executive Branch of the Federal governmenit,doesnention oftrade
names or commercigroducts constitute @commendation for use.



ABSTRACT

The Innovative Technology Subcommittee of the ExtAence Advisory Board's (SAB)
Environmental Engineering CommittéeEC) reviewed theEnvironmental Technology Innova-
tion and Commercialization EnhancemBnbgram. Overall,the Subcommittee fourttat
EPA’s missionprotecting theenvironment requirethe use oeffective technologiethat are
based on sounstientific principles.Hence, it is in EPA's interest to fosteitiativesthat can
potentially lead tdheidentification ofmoreeffective environmental technologies. In addition,
because of the growing worldwide interesapplying environmentakechnologies, EPA now has
the opportunity to participate witbtherpublic andprivate entities in enhancing.S. competi-
tiveness irthe national and international environmental marketpladewever, inproviding this
review, the SAB isiot making anyrecommendations as to whethemot EnTICEshould be
implemented. A successfpitogram ofverification of environmental technology performance
also could enhance EPA's rol€et, thelikelihood of success &nTICE is lowunlessEPA is
willing to set into motiorparallel and complementaprograms to address othaitical issues
that act adbarriers tanfusion of alternativéechnologies into specifimarket sectors. The
existence of good,third-party centewerification programlikely will not besufficient in and of
itself to substantiallaccelerate commerciatceptance of new technologies. The Subcommittee
provided thirteen findings and recommendations addressing: EPA’s role, ey@dibing
strategies, imprimatukerification protocols, beiers and incentives, stakeholders and pilot
programs.

Keywords: environmental technology, innovation, commercialization, third-amtyers,
verification, demonstration, pollution prevention, permitting
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1. EXECUTIVE SUMMARY

At the request of th®ffice of Environmental Engineerirend Technology Demonstra-
tion (OEETD) in the EPAOffice of Research and Developmd@RD), thelnnovative Technol-
ogy Subcommittee of the EP&cience AdvisonBoard's (SAB) Environment&ngineering
Committee(EEC) conducted a review of tlvironmental Technology Innovation and
Commercialization Enhancemdntogram (EnTICE). EPAas initiatedEnTICE with theintent
to verify the costand performance of environmental technologies, and thereby bolster their
credibility and potential for entrance into thational and international marketplace. In providing
this review,the Subcommittee isot making anyrecommendations as to whethemot EnTICE
should be implemented.

The proposed strategy is éstablish third-partgenters, temporarilgupported by EPA,
to generateredibledataand informatiorfor the marketplace arermitting arenaghatwould
help decision-makengromote the use ahnovative technologies in a mardgormed and
confident manner. The Subcommittee's charge was to review this stratdgytlapdmary and
secondary issues. The responsgxitnary issuesocused on costand earlyself-sufficiency of
verificationcenters, EPAmprimatur and oversight, accountability, and measures of success.
Responses to secondary issues focusatie@atakeholders, barriers andentives, verification
protocols,pollution prevention, technology categories and priorities,séagpermitting and
reciprocity. To address the charge and breadth of issuadistiussions, opinions and recom-
mendations sometimes verged onare related t@olicy matters asvell asthetechnical
assessments reflectitige experiences and expertisetbé review participants.

The Subcommittee's majandlings and recommendations arenmarized as follows:

a) EPA has an opportunity fay a leadershipole in addressing technology
development ant).S. competitiveness ithe environmental marketplace. A
successful program egrification of environmental technology performance could
enhance this leadership role.

b) The goal statement for EnTICEt®o broad to guide the selection of pilot
programs on a priority basis. To enhattee potential for EnTICE teuccessfully
accomplish its goals intanely fashion, a modifiedjoals statement is proposed,
i.e., "To produceredible performance arabst data omew environmental
technologies sthat the entrance afew technologies into the domestic and
international marketplace can be encouraged.”



d)

9)

h)

The existence of good,third-party centeverification programlikely will not be
sufficient in and of itself to substantialiccelerate commerciatceptance of new
technologies. Thekelihood for success of EnTICE is lounlessEPA sets into
motion parallel and complementgryograms to address othaitical issueghat
act as barriers tmfusion of alternativéechnologies int@pecificmarket sectors.
Therefore, EnTICE should beitially focused on those market atethnology
areas where thexistence of a verificatioprogram idikely to make a difference
to market acceptance.

The establishment of third-party verificatioanters is a preferrachplementing
model,but it isimpractical toexpect thakevery verificationcenter will beself-
supporting in three years, atitht the customer iliv bear thecost of testing
without inentives or tangible benefits. This is a significant prodi@nsmall
businesses, where verificatioray beseen as an additional barrier for technology
developers to overcome. Moreovielll endorsement of theerificationcenter
program isnot warranted iEPA incurs long-term obligations shoulte centers

fail to becomefiscally independent.

The EPAmprimatur is considered essential to verificatiespecially in interna-
tional markets. However, it is importahiat theimprimaturnot bemisrepre-
sented as EPAiving approval or certification of a technology, aheét EPA
provide strong oversight and audit programs to assure fairnessasidtency in
the application ofthe verificationprocess. Only data generated in a prospective
manner according to EPA-approved protocols and audit proceshoakl be
considered proof oferification if anEPA “seal” is to be provided.

An EPA “seal” should be conferreohly onthe verification protocol,with
accountability and measures of success establish&dntp Effective use of
advisory panels representiatl stakeholders woultelp establisthese elements,
consonant with the goal of EnTICE andvtsification protocols.

The development of a genepmtocol for thevarious environmental technology
classes isotrecommended. Rather, a detaile@mination of issues surrounding
various verificatiorprotocolsspecific to each class of technology design&tec
specificmarket is advocatedAll impediments need to be comprehensively
reviewed with broad stakeholdewvolvement early irthe execution of the
verificationprocess for each technologhassfor each markesector.

The EPA has recognizedany ofthe stakeholders, i.e., technology users and
purchasers, technology enablers (permit writers and consulting engineers), and

2



)

K)

technology developers and vendors. In addition, one of the most important
customers is EPAself, particularlythose engaged inriting rules and regulations
who can letterspecifynew technologies on thmasis of verificatiordata used in
regulatory impact and cost-to-benefit performaanalysis. Therefore, the
regulation writer for eachpecificmarket sectoshould be involved early in the
process oflefiningmarketimpediments anthe proper role o¥erification.

The EPA distinction betweeverification and certification, antthe intent toverify
andnot certify innovative environmental technologiesemlorsed. The concern
is not somuch withthe definition to establish oprove thevalidity of performance
of a technology undeapecific, predetermined criteria protocols,andpost-data
collection quality assuranggocedures, but thesue of whether verification can
make a difference in meetiign TICE goals in théinal analysis.

It is not appropriate taharacterize pollution prevention as a potential environ-
mental technology clasRRather, pollution prevention should be considered an
integralpart of souncenvironmental management strategie®lving a hierarchy
of choices, i.e, treatmengcycling andreatment avoidance. The rolepufllu-
tion prevention in the EnTICE program should be explovitain this context.

The EPA should seledgtitial priority technology categories foerification on the

basis ofthose areas whekerification isexpected to make significant difference

to market acceptance. Therefore, EPA should reassess its potential pilot program
with this criterion preeminently imind, and make choices withe explicit use of

this criterion in testinghe fundamental premises &nTICE, i.e., thaterification

will bolster thecredibility of technology and thereby

accelerate entrance into the marketplace.

The formulation of aniddle managemerbmmittee to makéhe vital link

between theerification activities an&EPA efforts to removetherbarriers to
acceptance of new technologies is considered critical to succEsI IFE. Each
pilot project should engag#l stakeholders tbelp define barriers to implementa-
tion and theproper role of theverificationprocess in addressing these barriers.

Verification haghe potential tdacilitate permitting bythe states, because it is
likely to give permitwriters more confidence in acceptitige performance of new
technologies with which thegre notpersonally familiar.Reciprocal use adata
between the states permitting technologies is also a potentially desirable feature
of theverification prgram. Establishing and using an informatiametwork on



EnTICE technologies between states would furémrancehe process and
likelihood of success.

Details of each of these findings and recommendations, alondontifiling commentary,
are presented herein.



2. INTRODUCTION
2.1 Background

At the request of th®ffice of Environmental Engineerirend Technology Demonstra-
tion (OEETD) in the EPAOffice of Research and Developmd@RD), thelnnovative Technol-
ogy Subcommittee of the EP&cience AdvisonBoard's (SAB) Environment&ngineering
Committee(EEC) conducted a review of tlvironmental Technology Innovation and
Commercialization Enhancemdntogram (EnTICE). The EPRas initiatedEnTICE with the
intent toverify the costand performance of environmental technologies and thereby bolster their
credibility and potential for entrance into the marketplace. prbposed strategy is &stablish
third-party centers witimitial EPA support. These centers would generatedibledata and
informationfor the marketplace amuermitting arenas, where decision-makers then can promote
the use ofnnovative technologies in a mardormed and confident manner.

The Subcommittee received @EETD white papedescribingenTICE and options for
structuring, asvell as awritten charge for review and comment. EPA persohnefed the
Subcommittee at its Ma3-3, 1994public meeting.

The charge to the Subcommittee was more dirdot@drdeconomic and policy issues
than isusuallythe case with SABeviews which, in general, focus on more technical questions.
The SABbelievesthat it is appropriate to respondttos charge in this case because a) the
Agency madéhe request, and b) tiseientificand engineerindisciplines includes a sensitivity
towardapplyingtechnologies within a social context. &ddress this latter concern, the
Subcommittee membershigas augmented witimdividuals having considerable experience
dealing with such issueg:or these reasonthis reportcontains management- and policy-
oriented recommendations.

The written chargencluded arequest for th@iews and advice ahe EEC on the
following primary and secondary issug3.hese issueare presenteftom the chargererbatim.)

2.2 Charge
2.2.1 Primary Issues

a) Is it practical tdarget each center to kelf-supporting in 3 years J# Can
industry bear thexpense?



b)

How important is it that theerifications carry EPA’s imprimatur? Would
verificationsthat don’tcarry EPA’s seabut just that of a 3rd party centesive
sufficient credibility to opemloors in themarketplace and thgermitting arena?
How important is EPA’s oversight in ensuring consistency and agarss 3rd
party centers?

2.2.2 Secondaryssues

a)

b)

Roles withirthe Alternative Approach to Verification

i) What is the appropriatenix of federal,state, 3rd partyand vendor roles
and responsibilities?

i) Are there incentives that areecessary foany or all ofthe parties to
ensure success?

iif) Will verification cortribute to more rapid, broader acceptance of new
technologies and accelerate reciprocal ustatdamong states?

Verification vs. Certification -- Related the value of verification ighe distinc-
tion between verification and certificatioNerify: To establish oprove the truth
of the performance of a technology undpecific, predetermined criteria or
protocols angost-datecollections quality assuranpeocedures.Synonyms are
confirm, corroborate, substantiatend validate._CertifyTo guarantee a technol-
ogy as meeting a standard or performance criterighetéuture. Synonyms are
ensure, warrant, and guarantee. HR& designethe EnTICE program to
verify, not certify.

Is therevalue in verifyingpollution prevention technology? Are the customers
different?

Are there particular technology categories sucénaaldrinking water sygems
for which verificationwould be particularlyseful? How shouldinitial priority
technologies be selected?

Will verification facilitate permitting done Istates?Will it lead to reciprocal use
of data inpermitting between states?



f) Verification processcredibility is clearly acentral value.How can accountability
andcredibility best be assured designingthe program? Must the data be
independenthgenerated or will vendor data be adequate?

s)] What are the measures of success fardication program? Number of technol-
ogiesverified? Salesecords? Increasadimber of permits#aster processing of
permits? Some measure of environmental improvement? Reciprocal permitting
agreements among the states? Breg@aitkepth) ofcoverage of theerification
process in terms of types of technologies, processeqraddcts covered?
Reduction of time tanarket or otime for permitdecisions?

For thebenefit ofthe Agency andhe public, the Subcommittesummarized itprelimi-
nary findings athe end of theneeting on May 31995.This information exchange resulted in
some realignment dhe primary and secondary issuestio¢ charge, i.eaccountability and
measures of success were consideradary issues bthe Subcommittee and were, therefore,
moved tothat category in théllowing presentabn of findings and recommendations.



3. FINDINGS AND RECOMMENDATIONS

3.1 GeneralComments

EPA’s mission of pragcting theenvironment requirethe use otffective technologies
that arebased on sounstientific principles.Hence, it is in EPA's interest to fosteitiativeslike
EnTICE thatcan potentially lead tthe identification ofmoreeffective environmental technolo-
gies. In addition, because of the growing worldwide interesgpptying environmentakechnolo-
gies, EPA nowhasthe opportunity to participate witttherpublic andprivate entities in
enhancindJ.S. competitiveness ithe national and international environmental marketplace. A
successful program egrification of environmental technology performaitikely will enhance
EPA's role.

After reviewingthe various documents provided by fhgency, receivinghe EPA
briefing, and holding discussions trerelative merits and potential directionstbé EnTICE
initiative, the Subcommittee concluddubt the stated goal stibstantially accelerating the
entrance of new environmental technology it domestic anohternational marketplace is too
broad to be attained as currenthynstructed and scheduled. The Subcommitteecalsdudes
that theexistence of a good verificatiggmogram willnot besufficient in and of itself to
substantially accelerate commer@ateptance of new technologies. In addition, the goal
statement, i.e!'to accelerate the development and usersironmentally beneficiabchnology
by systematically evaluating, verifyingnd broadly disseminating information the performance
of technology innovation," was considetted broad to baiseful in selecting osupporting pilot
programs on a priority basis. Therefore, to enhémegotential for EnTICE tsuccessfully
accomplish its goal in Bmely fashion,the Subcommittee suggests the goal statement for
EnTICE bemodified toread:

To produce credible performance and cost dataewenviron-
mental technologies so that their entrance into the domestic and
international marketplace can be encouraged.

While anappropriatdevel of verification of gechnologymay bedesirable and neces-
sary, itwill not besufficient toguarantee market acceptance for a new technology, because there
are somanyothercontrolling factorse.g.,economic, social, and political barriers. Verification
may bemore desirable in certain marlggtctors or technology categories than in otheith, the
possibilitythatsimple verification mighthot make any difference at alle., if barriers are
significant, someesolutionmay need t@recedeverificationfor EnTICE to succeed. Therefore,
the efforts of EnTICE should h@imarily focused orthose market and technology areesere
the existence of a verification program is likely to make a difference to market acceptance.



In developinghe framework for EnTICE, EPA needs to address bothvasification
can succeed and how barriers camip@nished. Otherwise, such barriersayadversely affect
market entry an@mpedethe potential success of new technologies. nbislear to the
Subcommittee how EnTICHyith centersoperated on a third-parfsanchise basis within the
context of theEnvironmental Technology Initiatiig&T]I), will or should address thariety of
regulatory, markeftfijnancial,and technology barriers whigreusually farmore critical to
determining market acceptance. The issue appears to be a systems proldecgnnot be
resolved by addressiranly one element, such as technolagyification. Expectations for
EnTICE as currentlgtructuredshouldnot be set shighthat, withoutattending taall crucial
elements, succesdll be limited. Hence, based upon tegidencepresented, thikkelihood for
success of EnTICE is lounlessEPA sets into motioparallel and complementaprograms to
address othagritical issues, especially impactsrefjulations on acceptance of alternative
technologies in specifimarket sectors.

There is some concern whether gnemisethatverificationwill increase market
acceptance of a new technology is alwesied. Hence, this premise needs totbstedearly,
preferably bythe selection of appropriate pilot programéet, it does not appear that the pilot
programs presented for consideration were developedmsthurpose imind. If this
assessment orrect,such a premismay constitute datal flaw inthe program, antkad to
needless expenditure isources withowdchievingthe success sargentlysought.

3.2 Response t@rimary Issues

Theprimary issuesire addressed herein in the ordethedr listing in the charge, with the
exceptionthat theoriginal secondary issues on accountability and measures of success (issues
2.2.2.f) and2.2.2q)), as notedreviously,were considered gdrimary concern.

3.2.1 Self-Sufficiency and Costs of Verificatio@enters

It is notpractical to expect that evewgrificationcenterwill be self-supportingwithin
three years.This finding partially idbased on the fathat there are nexistingcentermodels in
the environmental field that indicagichfinancialperformance is probable. Therefoverifica-
tion centerswill represent a concept whose tanglmeefits to industryill taketime to develop
and demonstrate. The goals#if-sufficiency is a particularly significant probldor small
businessethatcan least bear theost.

If a customer stands tmenefit fromthe verification process, the customer should share
at least someart of the cost afesting. On this basis, some centers supporting certain technol-
ogy areas can be expected to do bditancially than others. However, it \&ery unlikelythat
all centerswill be self-sufficient withinthree years--or, in factyithin five-to-seven years--and
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some centergaynever become self-supporting. Such tempadirakensions reflect some of the
current barriershatexist regarding market introduction of new environmental technologies.

The Subcommittee\dews onthe difficulties that verificationcenters will face in
becoming self-sufficierdre based on tHellowing:

a)

b)

d)

The benefits of verification ithe marketplace amot likely to be immediately
recognized by the privatector in terms ahcreased sales. It wihkeverifica-
tion centers several years to devehlagely acceptegbrotocols,build credibility
amongall stakeholders, and demonstrate thkie of their testing results. These
activities musbccur before aignificantmarket response lkely. Based on other
experiencese.g., the findings of thBlational Environmental Technology Applica-
tions Corporation (NETAC), a three-yeane frame. Environmental technology
innovation, development, demonstration and commercializgtpcally takes ten
years or longer.

Overcominghe verification barrieffor innovative technologies witiot necessarily
remove thehost of other baiers impedinghe introduction and acceptance of
new technologies, whether engendered irptitgic orprivate sectors. Thus, the
intensity of anypositive impacthatverificationcenters can have will be reduced
in the short ternand delay their ultimate benefit beyontheee-year time frame.

Verification centergannot be expected to be self-supportingl such time as

the benefits provided by theprogramsclearly outweighthe costs to the users. It
maytakemanyyears for this to happen, basedtba approval and technology
selection cyclesperating in thenvironmental field athetime. For some
technology sectors, haynever happen withoumajor systemic changes.

Because theajority ofthe technology developers amallbusinessewithout
substantial resources, thaioility to participate in verification igkely to below.
They will have a difficult time absorbing @dded developmewbst in aruncer-
tain marketplace. Therefore, therificationcenters willikely have to subsidize
smallbusiness participation on an ongoing bastsch will further affect their
ability to becomdinancially self-sustaining.

! National Environmental Technology Applications Center (NETAC), April 1994. Barriers to
Environmental Technology Commercialization, 400-5408-00, Pittsburgh, PA.
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The Subcommittee hageat concern that operation of texificationcenters will come
to be seen as an additional barrier for technology developers to over€bmeoncern would
be especiallyrue if the protocoleventually developefibr use by the centers are costly to
implement. Under this circumstancé)e use of the centers by the custofespeciallysmall
businessyvill be limited, and their likelihood of becoming self-sufficientlwe decreased.

The ability of industry andotherprivate enterprise to bear the expense ot#rdication
center program is unclear at this time. Industry will bear it if they recebemefit directly
related to what the centers provideney wil notbear it if they danot sense a clear benefit. At
the presentime, a compelling benefit to rovided by the centers ot clear, again because
verification is onlyone of themany larriersthatmust be overcome. Industry will recognties
and expect a more systematic approadmésemoval ofother barriers itheyare topay for
verification.

Finally, the Agency should recognizéat theverificationcenter program coulenpose
long-term obligations o&PA, should the centefail to becomédfiscally independent. This, again
emphasizethe need for EPA to undertakeseries of integrated actions to overcome or
dramaticallyreduceall barriers to infusion ofiew technologies into the marketplace.

3.2.2 EPAImprimatur and Oversight

EPA’s imprimatur is essential to verificati@speciallyfor international markets.
However, it is important that thexprimaturnot bemisrepresented as ERfving approval or
certification of a technology. A process of third-pamtyification is consideredditerthan
nothing, but isunlikely to goen doors in thenarketplace until it becomes recognized as essential.
Moreover, the reputation of the third-party center délitermineghe degree oimpact in the
permitting arena.Yet, theSubcommittee concludéisat toderivethe expectetbenefits from
verification,the verifier's “seal” must bénked directly withEPA. Therefore, strong EPA
oversight is absolutely essential and will require a correspondstrglyg audit program to assure
fairness, consistency and accuracy of applicatioiseoferification process.

Environmental technology performance verifications must be accomptistoed)h a
cost-effectivefimely, andefficient process that isrganized in a holistic manner and audited by
the Agency with arEPA imprimatur recognized worldwide-However, the process musdt be
self-defeating, bureaucratic, or burdensome. Henc&HoICE to be auccessful endeavor, the
development and careful design akration of the proposed third-paftgnchise model of
focused verificatiortenters is the approach preferred by the Subcommittiesi iof the other
potential options, i.e., EPAITE Model, the Institute Model, and the Independent Centers
Model. The system couldkeseveral formshut must result iwverificationsthat areclearly
consonant with the goal of the program and then carry ERA&E". Where possible, EPA
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should supervise and approve preparatioveaficationprocedures and protocols for sectors as
well asprotocols forverification of specifidechnologies. Moreoveverification procedures
should be developed to be consistent whibsefollowed byother countriesthereby facilitating
international competitiveness addtacompatibility,e.g.,performance-based specificatidresve
been published bghe International Organization for Standaft$80). Inaddition, EPA
verification should includéothsystem and performance auditgrafividual technologies,
independent of theerificationprocess. Performance audits must be conducted with ‘i
access toninimizethe potential for fraudulent practices.

The Subcommittee also recommends consideration of another techweiiggation
approachwhich could serve as @aluable adjunct téhe third-party center concepthis
approach would be prospective rather than retrospective, and would engage the assistance of
technology developers in generating tbst dataneeded fowerification. Onlydata generated
with EPA-approvegrotocols and audit procedures would be considered for praaridita-
tion. Historicaldata,regardless of its origin or quality, wouhdbt beused forverification. Such
a prospective approach is considered advantageous to ensure and sustedibihiy of the
EPA*“seal”.

3.2.3 Accountability and Measures of Success

To establish accountability ardedibility for theverification processenvisioned by
EnTICE, the program must lokesigned to embrace standard and/or EPA-approved methods.
Effective use of an advisory panel representimggstakeholders, agll as internabnd external
specialists and possible third-paatyditors, would providguality assurance witlesponsibility
for verification assigned accordingly. Hent&seresponsibldor the verification protocol and
its use would share accountability theefficacy of aparticular technology. In such a manner,
accountabilityprotocols could also stipulakevels of liability shared byall stakeholderérom
technology conception to implementation.

Key to accountability will beéhe sufficiency ofthe verification protocols,which should
include such elements as sample acquisistoragetesting/analysis and evaluation, developed in
a manner thaeach integral element can also be verified byira-party entity. If developed to
include quality assurance/qualitgntrol procedures, with an opportunityttack costssuch
data could encourage ma#icientand cost-effective technology development and use.
Formalized verificatiomeports,including performancéata, wouldrevealthe capacity of a
particular technology to achieve a definadget, e.g.¢cleanup standards, pollution prevention
goals, resource conservation goalsaimy number obther goalsall of whichwould need to be
stipulated in advance by EPA in conjunction with the stakeholders. Such a prospextere
dureessentiallywould establish relative measures of suctiesswould be both tangible and
guantifiable, and would facilitatée final decision on assigning EPA’s imprimatuvloreover, it
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would allow technology comparisons, thereby promoting further development and refinement.
These comparisons could be both quantitative and qualitativdeter, cheaper, faster and
safer, with the latter based on quantitative infdromae.g.,meeting standards, loweosts,

speed of permitting/actual cleanup, and public/worker protectspectively.

The EPA"seal” should be conferreahly onthe verification protocol,andnot on the
various entities engaged in its implementation. Agency shouldhot “blesswithout intent” by
endorsing a verificatiorprocess thatllows extension beyond establishing or provigyegfor-
mance of a technologynderspecific, predetermined criteria protocols andjuality assurance
procedures. Hence, measures of success neecetadished ufront, and although in thinal
analysis, responsibilitior verification withinthe EnTICEinitiative rests with EPA through
oversight and audit, third-party entitipgy arole and could be engaged by an appropriate
permitting system. Early involvementthie stakeholder groups woubelp formulate the
elements of a verificatioprotocolleading toEPA validation of a particular technology in
whatever manner is deemed appropriate by consensus.

3.3 Response to Secondary Issues
3.3.1 Technology Classes/Markets, Barriers/IncentiveStakeholders

TheAgency has defined a number of potential environmental technology dlagses
represent a broad range oflustry sectors, technologies, regulatory structuresiratia.
Based on theollective experiences of its membdise Subcommittee concludésat the
development of generjgrotocol forsuch a broad range of technoladgsses would be
technically infeasibleand thus advocates a more detadgdmination otheissues surrounding
the variousverification protocolsspecific to each class of technologies designiatethe specific
markets. Moreover, theerification process cannot be separated from addresisengther
barriers or impediments &ntrance of new environmental technology in a particular technology
classfor a particular market segment. Ti&sic premise adhe EnTICEinitiative as currently
proposed is that thiack of properlystructuredverification protocols forinnovative technology is
the critical barrier to market entry and success of new technologieaever, the Subcommittee
suggests thahe lack of an adequate verification protocol is most likely only one of the barriers
to the commercialization of innovative technologies and often is not the most criimahom-
ics, liability, and regulatory uncertainty aegamples obther often moreritical barriers to
commercialization. Thusheimpediments need to be comprehensively reviewedhwvihd
stakeholdemvolvement early inthe execution of thaitiative for each technologglassfor each
market sector.

Barriers to the acceptance of new technologies cdmdaglly classified into the
following categories; regulatory, market, technoldgyancialand management. Ate present

13



time, therearefew incentives whictencourage regulators and technology purchasers and users to
introduce new technologies. Cldanefits must be establishfedt all stakeholders to increase
their acceptance of new technologies. ThereforeAgemcy should first determiradl of the
barriers for the particular marks¢ctorand innovative technology class, and then addhess

in a systematic and integrated manner. An understanding of what tthevesvelopment of new
technology is key to this determination. Ewka mosteffective verificationprocess will be
unsuccessful ithere are not adequatgarkets to warrant the efforts of technology suppliers.
After reviewingtheissues witlthe stakeholders, thlgency can then consider where the
verification procesdits into the process afleveloping a new innovative technoldgy the
particular markesector. The goal of theerification process is then to generatedibledata for
a particular technology clagsr a particular market segmehtatcan then be appropriately
integrated with the results other efforts taminimizeimpediments to commercialization. Thus,
specificstakeholders must be engagedly inthe process for each market segmenteawh
technology class.

The EPA has recognizedany ofthe customers who should ibeluded as stakeholders,
i.e., technology users and purchasers, technology enablers (permit writers and consulting
engineers), and technology developers and vendors. In addition, one of the most important
customers is EPAself and, in particular, regulation writers who aesponsibldor establishing
new compliancstandards. Therefore, these rule or regulation writers are engaged in the process
thatleads to specification of new technology markbktsugh standards such Reasonably
AchievableControl Technology (RACT), Be#tvailable Control Technology, (BACT) and
Maximum AchievableControl Technology (MACT), and theyre clear consumers weérification
data oninnovative technologies. Without tipsocess and the response to performance-based
standardsmany ofthe markets foenvironmental technologies wilbt bedeveloped. These
regulation writers can use therificationdata omew technologies in their regulatory impact
and technology cost-to-benefit performaaoalysis. Without the data, the refation writer has
little tangible basis to embrace new technologies and theratmuragemplementation.
Therefore, the regulation writer for eagipecificmarket sectoshould be engaged along with
othersearly inthe process aefiningmarketimpediments anthe proper role overification
processes.

3.3.2 Verification vs. Certification

The Subcommittee agrees with the E#fistinction between verification and certification,
and the intent t@erify andnot certify innovative environmental technologies. The Subcommit-
tee's concern isot somuch withthe definition to establish gprove thevalidity of performance
of a technology undeapecific, predetermined criteria protocols angost-datacollection
guality assurancprocedures, but whether suegrification can make a difference in meeting
EnTICE goals in thénal analysis.
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3.3.3 Pollution Prevention

Pollution prevention has been characterizethénEnTICEmaterials as a potential
environmental technology class. In actuality, pollution prevention is an inpagtadf asound
environmental managemestrategy. linvolves choicedeing made in a hierarchy as follows:

a) usingtreatment technology (end-of-pipe);
b) reducing need for treatment technologyubljzing recycling;and,

C) avoidingthe need for treatment technologyusing pollution prevention practices
and technology (i.e., often referred to as cleaner production).

Environmental and regulatory goals often can be obtained asingfthese approaches.
However, the treatment technology oftmnftsthe contaminants from omeedium toanother if
destruction, degradation and/or isolatame not achieved.

As described below, theddearly is value in verifyingollution technologies, because
application ofthe hierarchy leads to discrete decision-making on technologies. Viewed in the
way describedthe customers oferificationare notreally any different in thisrea.

Usingthe proposedCoatings/Pollution Prevention” verification pilot as an example, a
company coulditilize the following optionswithin the hierarchy:

a) install a fume incinerator testroyvolatile organic compound¥OCs) and
combustiblehazardous air pollutants (HAPS);

b) recycle solvents and paints; and,

C) use low-VOC or no-VOC coatings and hardwiat allow for the moreefficient
transfer of paint to the surface.

Each of these choices couldnefit from a verification activity ggoposed by EnTICE.
For the treatmertechnology, the mogfficient destruction of pollutants without transferring
them toothermedia should receive independent verification. This informatiofies difficult to
evaluate from vendarlaims. The extent tavhich recycling technologgloes noshift contami-
nants betweemedia and leads t@source conservation should alsovbgfied. Finally,vendor
claimsfor the hardware and substitute coatmgterialare oftenmisleading. Independent,
objective and credible verification would leadnoreinformed decision-making otine part of

the user.
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The Subcommittee encourages the EPA to explorprthiger role opollution prevention
in EnTICE andwithin the context of whatas beerstated above. Othéwitful areas of such
exploration includehat ofcleaning technologies asother potential pilot demonstration.

3.3.4 Technology Categories and Prioritization

EPA should seleahitial priority technology categories feerification solely orthe basis
of those areawhereverification is expected to really make a difference to market acceptance
This isthe key criterion withrespect t@iloting the verificationcenter concept. Unfortunately,
not all currently identified piloprogram areasecessarily satisfy thigiterion. From the
Subcommittee's cursory review of these programsnibtisatall clearthatverification will make
a real difference imost of the areaseing considered iIBnTICE. However, thermay be key
issues or circumstances with whitle Subcommittee isot aware. Therefore, th&Subcommit-
teerecommendshat EPAreassess the potential pilot programs whik criterion preeminently in
mind, and make choices withe explicit use of this criterion.This will make evaluation of the
pilot program moreffective as a way ttest thepremise ofEnTICE.

The verification actiomplan indicateshat the EPA'is consideringhe formulation of a
middle managecommittee to makéhe vital link between thé\gency’s verification activities and
its efforts to removebtherbarriers. The Subcommittee concludestthis link is critical and
shouldnot be an afterthought, but rather tregification process should be integratietly with
the other efforts.From initiation, each pilgproject shouldvork to definethe other hrriers to
implementation anthe proper role overification withstakeholders, and then therification
process should belly integrated withother efforts to address these barriers.

3.3.5 StatePermits and Reciprocity

Based on theollective experiences of its membetse Subcommittebelievesthat
verification haghe potential tdacilitate permitting done bthe states, because itilely to give
permit writers more confidence in acceptthg performance of new technologies withich
theyare notpersonally familiar. Inthe same vein, reciprocaise of data ipermitting between
the states is aldikely to increasehrough such aerificationprogram.

Potentially beneficiatesults from verificatioraccrue because they addréss current
reluctance of permit writers and regulators to accept new technology. Permit writerstatehe
level are oftenunwilling to takerisks on newer technologies witvhich they have little experi-
ence or personal knowledge. Independent verificatitirprovide somdevel of technical
confidence to thenespecially ifthe protocols onvhichthe results are based avell conceived
and implementedHowever,verificationmay have nampact ifthe proposed use of a new
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technology is different from its verified application. dddition, theotherkey barriers must also
be addressed by tihgency in a holistic fashion.

Statesnust be important participants in therificationcenter process, in order to
improvethelikelihood that ultimate permitting and reciprocityllwe facilitated. EnTICE should
also keep a databasestatepermit writers who havellowedthe use ofnnovative technologies.
The language they utilizeday be ofinterest to their colleagues ather states abey prepare
similar permits. As in the case of the rule writers, permit writers musttbely involved in the
stakeholder group for easkegment of the program. In addition, becarmesulting engineers
often assuméhelead role in permit negotiations atlee specification of technologies, they
should also be actively involved with their clients #mel ultimate users of the EnTICE program
in the stakeholder groups.

With all groups aately involved inthe EnTICE program development, there is an
increased likelihoothat there would beeciprocal use oflata inpermitting and rule-making
between the states. Auxtensiveputinformal, informationahetworkalready exists in thiarea.
Providingtimely verificationinformation onEnTICE technologies tthis network will becritical
to the success of the program. Previous EPA efforts have nefitbetively utilized this
network nor providedmely information to these constituencies.
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BACT
Certify

CFR
EEC

EnTICE
EPA"seal"

ETI

HAPs

Imprimatur

Independent Centers Model

Institute Model

ISO

MACT

NETAC

OEETD

ORD

RACT

SAB

SITE Model

Third-Party Franchise Model

Verify

VOCs

GLOSSARY

BestAvailable Control Technology
Toguarantee a technology as meeting a standgodrfor-
mance criteria intohe future.
Code offederal Regulations
Environmental Engineering Committeetioé Science
Advisory Board, U.S. EPA
Environmental Technology Innovation and Commercializa-
tion Enhancement
an officialindicator of fair and impartial evaluation, not
certification or verification
Environmental Technology Initiative
HazardoudAir Pollutants
a sign or mark of approval

as describathenEPA documentVerification Program:
Independent Centers Model"
as described the EPA documentyVerification Program:
Institute Model"
International Organization for Standards
Maximum AchievableControl Technology
National Environmental Technology Applications Center
Office of Environmental Engineerirgnd Technology Dem-
onstration
Office ofResearch and Development
Reasonably Achievablgontrol Technology
Science Advisoroard
as described ithe EPA documentVerification Program:
EPA SITEModel"

as describethia EPA documentVerification Program:
3rd PartyFranchise Model"
To establish oprove the truth of thperformance of a
technology undespecific, predetermined criteria proto-
cols andoost-datecollections quality assurangeocedures.

Volatile Organic Compounds



APPENDIX A: Documents Received fronthe Agency

Memorandum, "EnTICIReview" fromMr. Alfred Lindsey, Marchl3, 1995with
attachments named below)

"SAB Engineering Committee RevienTICE, Environmental Technology Innovation
and Commercialization Enhancemé&nbgram” (undated)

"Draft Verification Action Plan," Environmental Technology Innovati@ommercializa-
tion and Enhancement Prograhanuaryl8, 1995

"Verification Program: EPA SITBodel", (undated)

"Verification Program: 3rd Partifranchise Model"(undated)
"Verification Program: Institute Model", (undated)

"Verification Program: "Independent Centers Model", (undated)
EnTICE brochure, February 1995

EnTICE: EPA's Technologyerification Program, distributed &flay 2-3, 1995,
Environmental Engineering Committee meeting.
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