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Dear Ms. Browner:

The Technology Evauation Subcommittee of the Science Advisory Board's (SAB)
Environmenta Engineering Committee met March 6-8, 2000 in Washington, DC to review the degree
to which qudity management is incorporated into the Environmenta Technology Verification (ETV)
program. The SAB reviewed a proposed framework for this program in 1995 (SAB, 1995) and the
Agency's Qudity Program (SAB, 1998) and its implementation (SAB, 1999) in 1998. Both the
Agency and the SAB agree on the mgjor dements of the Agency's Quaity System; the challenge has
been itsimplementation. Thisletter summarizes the evauation of the Technology Evauation
Subcommittee while the attached report describes the Subcommitteg' s views in greater detall.

The ETV isapilot program designed to test different approaches to environmenta technology
verification. ETV hastested, or has tests underway for, 150 technologies. Because the technologies
addressed are diverse, as are their applications, ETV has made extensive use of stakeholders and
technica panelsto design testing protocols to assure the data quality needs of the customersfor the
data are met.

Overdl, the ETV program effectively incorporates the Board' s 1995 recommendations; the
Subcommittee consders the ETV program fundamentaly sound and vauable. Moreover, the ETV
program has successfully adopted major elements of the Agency's Qudity System early, well, and with
enthusasm. While additional Qudity System requirements remain to be adopted by the ETV program,
what has aready been implemented is commendable. The Subcommittee is optimistic thet the ETV
program's proven success implementing an effective Quality System in a geographicaly and
organizationdly diverse and decentraized program will encourage other Agency programs to embrace
the Qudity System.



In this letter, the Subcommittee would like to highlight three important issues.  Fird,
environmenta protection sill requires the use of effective technologies based on sound scientific
principles. Asenvironmenta protection moves beyond command-and-control, end-of-pipe solutions to
more decentralized and sustainable gpproaches, the number and variety of decison-makersincrease.
By encouraging the development and evauation of innovative technologies, EPA broadens the options
available to decison-makers. Programs such as ETV that address the market for credible information
on technologies aimed a reducing or diminating environmentad risks are important and will remain so
for the foreseeable future.

Second, while the overdl framework for the implementation of the ETV program's qudity and
management plan isin place and functioning, three aspects of the Quaity System require more
consgtent implementation.

a) The ETV program must congstently employ a systematic data qudity planning
gpproach, such as the Data Qudlity Objective Process (EPA QA/G-4), during the
development of generic test protocols and technology specific Test/QA plans.

b) The verification testing should be afunction of the inherent performance variability of a
specific technology.

) The ETV veification partners and their subcontractors must al fully comply with the
Agency's qudity sysem.

Findly, apolicy issue directly impactsthe ETV program's credibility. Thisisthe option thet, at
any time, atechnology vendor may voluntarily withdraw a product prior to the completion of
verification testing provided the government is rembursed for any incurred costs. The availability of this
option meansthat, if the verification data demondrate that the technology does not perform as
anticipated or advertised, the vendor may effectively “buy back” that data thereby cancdling the
Agency’ s disclosure of the technology's performance. In fairnessto the ETV program, this policy does
not adversdly affect the quality of any data actudly issued through Agency approved technology
verification reports. Furthermore, when the ETV program itself was new and untried, this policy may
have encouraged vendor participation. Findly, this option has only been invoked once in over 150
tests completed or underway. Nevertheless, the Subcommittee is convinced that the prerogative of
vendors to suppress the disclosure of an unflattering technology evauation through financid
reimbursement detracts from the overdl credibility of the ETV program. The Subcommittee, therefore,
encourages a modification in program policy.

In summary, the Subcommittee recognizes the ETV program as being largely successful in
meeting its god of generating credible and impartid verification data on environmenta technology
performance. The Subcommittee attributes this to the program's implementation of



the Agency's Quality System, the effective use of stakeholder advisory groups and the dedication of the
ETV program personnd. The Subcommittee looks forward to your response to the advice contained
in this report.

Sincerdy,
IS
Dr. Morton Lippmann, Interim Chair
Science Advisory Board
IS IS

Dr. Hilary I. Inyang, Chair Dr. Michadl J. McFarland, Chair
Environmental Engineering Committee Technology Evauation Subcommittee
Science Advisory Board Environmental Enginearing Committee



NOTICE

This report has been written as part of the activities of the Science Advisory Board, a public
advisory group providing extramura scientific information and advice to the Adminisirator and other
officias of the Environmenta Protection Agency. The Board is structured to provide baanced, expert
assessment of scientific matters related to problems facing the Agency. This report has not been
reviewed for approva by the Agency and, hence, the contents of this report do not necessarily
represent the views and policies of the Environmental Protection Agency, nor of other agenciesin the
Executive Branch of the Federd government, nor does mention of trade names or commercid products
congdtitute a recommendation for use.

Digtribution and Availability: This Science Advisory Board report is provided to the EPA
Adminigtrator, senior Agency management, gppropriate program staff, interested members of the



public, and is posted on the SAB website (www.epagov/sab). Information on its availability isaso
provided in the SAB’s monthly newdetter (Happenings at the Science Advisory Board). Additiona
copies and further information are avallable from the SAB Steff.

ABSTRACT

The Technology Evauation Subcommittee of the Science Advisory Board's (SAB)
Environmenta Engineering Committee reviewed the extent to which qudity management is incorporated
in the Environmenta Technology Verification (ETV) program.

The Agency’s Qudity System and ANSI/ASQC E-4 provide an effective framework within
which the Environmenta Technology Verification (ETV) program has established a multi-tiered qudity
assurance oversight syslem. The ETV program has ensured that the appropriate technology verification
factorsand level of quaity management are congstent with marketplace demands by the extensive use
of stakeholder advisory groups.

The Subcommittee recommended that the generic test protocols and Test/QA plans be
improved by consstent employment of a systematic data qudity planning process such asthe DQO
process (EPA QA/G-4). Consstent use of a systematic data quaity planning process will ensure that
future verification tests will be desgned that reflect the inherent variability in technology performance.

To protect the credibility of the ETV program, verification partners and their subcontractors
must comply with the same quality assurance requirements adopted by the Agency.
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1. EXECUTIVE SUMMARY

The Technology Evauation Subcommittee of the Science Advisory Board's (SAB)
Environmental Engineering Committee met March 6-8, 2000 in Washington, DC to review the degree
to which qudity management is incorporated into the Environmenta Technology Verification (ETV)
program. In thisreview, the Subcommittee considered the gpplicability of the ANSI/ASQC E-4
gstandard; Agency policy, requirements, and guidance; and the experience of the Subcommittee.
Appendix A lists the documents reviewed by the Subcommittee including the ETV qudity and
management plan and quality documents for seven completed pilot studies. The latter included
documents such as pilot quality and management plans, generic test protocols and technology specific
Test/QA plans. Appendix B isabrief summary of sdected documentsin EPA's Qudity System.
Please note that, in this report, the Subcommittee has used the word “ Agency” when describing Agency
level activities and decisions, such as the Agency's Qudity System, policies and requirements. The
Subcommittee has reserved the words “ETV program” for decisons and activities within that program.

The Agency’s Quality System and ANSI/ASQC E-4 consensus standard provide an effective
framework within which the Environmenta Technology Verification (ETV) program has established a
multi-tiered quality assurance oversght system. In summary, the ETV program has effectively
implemented mgor portions of the Agency’s Qudity System. ETV has made excdlent use of
stakeholder advisory groups in establishing technology specific verification factors acceptable to both
users of and permit writers for environmental technologies. Because the stakeholder advisory groups
have been beneficid, the Subcommittee suggests that the Agency capture its experience in the form of
guidance on how future stakeholder advisory groups should be condtituted and their specific rolein
verification test development.

The Subcommittee recommends that the Agency consstently employ a structured data quaity
planning process such as the Agency’s DQO process (EPA QA/G-4) to develop generic test protocols
and Test/QA plans. Use of a systematic data quality planning process ensures that the decison-
maker's needs are appropriately considered in the development of verification testing procedures and in
the reporting of verification test results. In this case, those needs include the environmental
marketplace s requirements for a minimum technology performance standard and understanding
technology performance variagbility

Finaly, the Subcommittee was darmed to discover that some ETV verification partners and
their subcontractors are convinced that their ETV data collection activities are not subject to the same
quality assurance requirements adopted by the Agency. The Agency’s Quality System mandates that
specific quality requirements be implemented whenever environmenta data are collected for or on
behalf of the EPA without regard to whether the data collection activity was funded under contract,

1



grant, or cooperdive agreement. Without this eement of quality assurance, the future credibility of the
ETV programisat risk. The Subcommittee therefore recommends that the ETV program enforce
these requirements on dl verification partners.

2. INTRODUCTION

21  Background

In the early 1990's, government and private sector groups determined that the lack of
independent and credible performance data was a mgjor barrier to environmental protection because it
impeded the development and use of innovative environmenta technology. Based on broad input from
technology developers, users and regulators, both the Presdent’ s environmental technology strategy,
Bridge to a Sustainable Future and the Vice President’ s Reinventing Government: Nationdl
Performance Review contained initiatives for an EPA program to accel erate the development and use
of environmenta technology through objective verification and reporting of technology performance. In
1994, the Office of Research and Development’s (ORD) Nationa Risk Management Research
Laboratory (NRMRL) convened aworkshop of ORD managers to formulate a plan for implementing
such aprogram. The plan was modified based on recommendations from the Science Advisory Board
(SAB) inMay 1995 SAB, 1995). The Agency formally established the Environmental Technology
Veification (ETV) program in October 1995.

The ETV program is currently in the fina year of afive-year pilot phase and must soon prepare
areport to Congress that will define the future configuration of the program. In October 1999, the
Agency requested that the SAB review the extent to which quaity management is incorporated into the
ETV program.

2.2  ETV Program - Overview

The Environmental Technology Verification (ETV) program has been established by the
Environmentd Protection Agency (EPA) to document the performance characterigtics of innovative
environmenta technologies across al media and to report thisinformation to the permitters, buyers and
users through the issuance of Agency approved technology verification reports. ETV isavoluntary
program designed to evauate the performance of commercid-ready technologies; it is not a technology
approvd or certification process.

Management oversight of the ETV program is provided by the ETV management team, which
consgts of approximately twenty (20) EPA Office of Research and Development (ORD) employees
assigned to two laboratories. Nationd Risk Management Research Laboratory (NRMRL) and the
Nationa Exposure Research Laboratory (NERL). The ETV program funds and manages twelve pilot
projects, each representing a broad environmental technology group. The implementation of each pilot
projectsis the respongbility of athird party organization (i.e., verification partner), which operates
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under the auspices of the ETV management team. The verification partners, which are selected through
open competition, include; private sector testing, evauation and research companies, state technology
evauation programs, federa laboratories and industry associations. To ensure thet verification partners
have sufficient program flexibility in responding to the needs of the environmenta technology
marketplace, cooperative and interagency agreements are used as the principa funding mechanisms for
remittal of verification partner services rather than contracts.

The process of formulating atechnology verification test involves the collective efforts of the
ETV management team, a pecific verification partner (and their subcontractors) aswell asthe
representatives of the environmenta technology customers (e.g., stakeholder advisory groups).
Members of the stakeholder advisory groups are selected to represent the interests of dates,
technology developers, technology buyers, consulting engineers, and financid inditutions. Meeting
severd times ayear, these groups advise the ETV management team on testing priorities, information
needs to facilitate decison-making, test protocols to determine technology performance, and
information distribution methods that will effectively reach specific customer groups.

The ETV program has adopted a multi-tiered planning approach for devel oping technology
verification tests. The principa documents that describe the two levels of verification test devel opment
include the generic verification protocol and the Test/Quality Assurance (i.e., Test/QA) plan. The
generic verification protocol provides testing guidance for a particular technology category (e.g.,
drinking water particulate remova), but not of a pecific product, facility, or specific test event. The
generic protocoal is designed to be sufficiently broad to direct the testing of various products within the
same technology category while providing the necessary framework for development of the more
detailed Test/QA plan. The Test/QA plan provides specific indructions for the verification testing of a
sangle product (e.g., bag filters), or agroup of productsin the same technology category, during a
specific test event. The Test/QA Plan is designed to provide sufficient detail to dlow athird party to
reproduce the verification test results.

The quaity management functions and activities necessary to support the ETV program are
described in the ETV qudity and management plan (QMP). The ETV QMP defines the procedures,
processes, inter-organization relationships and outputs that will assure that the quality of both the data
and programmatic elements of the ETV program are gppropriate for generating information that
adequately portrays the performance of commercid ready technologies. Since verification partners
bear much of the qudity management responsibilities, these organizations are required to develop and
implement their own quality management plans congstent with the quality assurance requirements found
inthe ETV QMP. The compatibility of the ETV QMP and the quaity management plans developed by
the verification partners assures that the appropriate levels of data collection, quality outputs and
customer responsiveness will be met.



2.3  Systematic Data Quality Planning Process

The Agency qudity requirements specify that environmenta data generated on behaf of or
funded by an EPA program must be supported by the use of a systemeatic data quaity planning process.
In generd, asystemdtic data qudity planning processis aflexible planning tool whose complexity can
be modified to suit the specific circumstances of adata collection activity. Use of a systemdtic data
qudity planning process assures that the type, quantity and qudity of environmental data generated will
be appropriate for defensible decision-making. For potentid purchasers, permitters and devel opers of
environmenta technology, aprincipd decison isto determine whether the type and qudity of data
furnished through ETV verification reports adequately portray atechnology’s performance.

Throughout this report, the Technology Eva uation Subcommittee recommends the consstent
use of asystematic data quality planning process for the development of both generic verification test
protocols and technol ogy-specific Test/QA plans. The structure of the systematic data quality planning
process should provide a convenient and consstent methodol ogy for documenting the data collection
activities and for communicating the environmental data collection design to others. The Agency's Data
Quality Objectives (DQO) Process (EPA QA/G-4) is an example of a systematic data quaity planning
process whose implementation will assure that data of an gppropriate qudity for defensible decision-
making are generated.

The ETV program addresses diverse technologies being used by different groups for different
purposes. Therefore the systematic data quaity planning process employed for verification test
development must be flexible. Some technologies are designed to comply with one or more specific
regulations. For other technologies no regulatory standard exigts.

Where technol ogies have been developed to meet regulatory requirements, the decision-maker
can often easly define the consegquences of highly variable technology performance. This makesit
easer to employ a systematic data quality planning process to develop a statistically based verification
test plan. The following exampleisfor illugtration only. In the generic verification test protocal, the
decison-maker could establish that al drinking water particulate remova technologies must be
supported by a verification test design that limits the decison error rate in meeting aregulatory standard
(e.g., pathogen concentration) to no more than ten percent (i.e., 90% confidence level). Once this
generic data qudity performance criteria was established, technol ogy-specific verification tests (e.g.,
Test/QA plan) would be designed that reflect the variability of an individua class of drinking water
particulate remova technologies (e.g., bag filters). In other words, the technology-specific verification
tests (e.g., Test/QA plan) would be designed to ensure that a sufficient amount of technology testing
was conducted to support the stakeholder’ s claim that the performance of dl ETV verified drinking
water particulate remova technologies have an associated decision error rate of no more than ten
percent (90% confidence level).



By taking a systematic data qudity planning gpproach to satistica verification test design, the
ETV program assures the potentia purchasers, users and permitters of environmenta technology that
the furnished data are of aknown and gppropriate quality for decison-making. Moreover, by explicitly
conddering technology-specific performance variability in the verification test design, technology
developers and vendors can recognize an economic benefit resulting from the improvement of overdl
product religbility.

Not al technologies that contribute to the protection of public hedth and the environment are
governed by regulaions. Where the environmenta technologies are not intended for use in regulatory
compliance programs, decison-makerswill need to put more effort into defining their information
needs. Clearly articulated decisions and a description of the data needed to support them are
necessary inputs to any systematic data quality planning approach. These inputs provide the basis for
developing dtatisticaly based verification tests. The ETV program's use of stakeholder groupsisan
especidly rich source of information in these Situations.

24  Charge

The focus of the present SAB review is the degree to which quality management is
incorporated into the ETV program. In the months leading up to the SAB meeting, the Agency and the
Board agreed upon a charge consigting of the following three questions.

a) Isthe use of the ANSI/ASQC E-4 consensus standard and the maintenance of an
active quaity assurance oversight implementation adequate to assure that quaity
management has been gppropriately incorporated in the program?

b) Isthelevel of qudity incorporated into the example protocols adequate to appropriately
portray commercid ready technology verification factors?

) Are these test protocols adequately comparable to assure that individual technologies
tested in the future are fairly and comparably evauated with those dready verified?

25 SAB Review Process

The SAB Subcommittee was recruited from the Environmental Engineering Committee (EEC)
and its consultants following discussi ons between the EEC Chair and the Agency. The Subcommittee
met in public sesson on March 6, 7 and 8, 2000 in Washington, DC. This report is based upon written
comments prepared before and during the meeting by Subcommittee members. It was approved by
the Environmenta Engineering Committee a a public conference cal meeting May 3, 2000 and
subsequently by the SAB's Executive Committee, May 30, 2000.



3. RESPONSES TO SPECIFIC CHARGE QUESTIONS

3.1 Istheuseof the ANSI/ASQC E-4 consensus standard and the maintenance of an
active quality assurance over sight implementation adequate to assurethat quality
management has been appropriately incor porated in the program?

3.1.1 Findings

The American Society for Quality and the American National Standards Indtitute jointly issued
Soecifications and Guidelines for Quality Systems for Environmental Data Collection and
Environmental Technology Programs (ANSI/ASQC E-4) in 1994. This consensus standard
provides the minimum criteriafor quaity systemsfor environmenta programs and their associated
management systems. Although the standard provides the foundation upon which quality systems can
be developed, ANSI/ASQC E-4 does not specify in detail how quality systems should be
implemented. Therefore, adoption of the standard does not necessarily ensure that quadity management
will be appropriately incorporated into a data collection program.

The SAB has previoudy concurred with the Agency’ s interpretation and implementation of the
ANSI/ASQC E-4 consensus standard in the Agency's Quality System (SAB, 1998 and 1999). The
Subcommittee now specifically endorses the use of ANSI/ASQC E-4 in establishing a multi-tiered
qudity assurance oversght system for the Environmenta Technology Verification (ETV) program. The
Subcommittee is confident that the Agency’ s Qudity System provides an effective framework for
generating technology specific data of the gppropriate qudity for decison-making. This framework
includes program and lower level quaity and management plans (QMP), generic technology protocols,
and project specific quality assurance (Test/QA) plans.

The ETV quality and management plan (QMP) was deve oped to conform to both the
ANSI/ASQC E-4 consensus standard and Agency requirements (EPA Order 5360.1 “Policy and
Program Requirements to Implement the Mandatory Quality Assurance Program” and EPA QA/R-2
“EPA Requirements for Qudity Management Plans’). The QMP defines the roles and responsibilities
of Agency quality managers with respect to the verification partners and their subcontractors. The
verification partners and subcontractors, in turn, are required to develop and implement their own
QMPs, which describe the quality systems employed during technology verification testing. Asaresult
of the partnership arrangement, the quality of the final product, i.e., technology verification informetion,
depends upon the design and implementation of the QM Ps developed by the ETV program, its
verification partners and their subcontractors.

To document qudity and to maintain continuous quality improvement as required by the
Agency’ s Quality System, the ETV program has established a qudity assessment process that conssts
of management system reviews, technical system reviews, performance evauations and data audits.
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The objective of the assessment process isto ensure that an adequate and appropriate level of quality
assurance oversight is maintained for identifying and correcting defects in the quality management
system and/or project data prior to the publication of a verification report.

The Subcommittee fully supportsthe ETV program’s decision to employ the ANSI/ASQC E-4
consensus sandard in development of its quality and management plan. However, the Subcommittee is
concerned by some dementsof the ETV program's implementation of its quality and management plan
asillugrated by the following observations.

a)

b)

The ETV quality and management plan does not clearly describe the process by which
quality assurance oversight workloads are assigned to the Agency quality managers. In
haf of the twelve (12) example verification protocols and Test/QA plansreviewed, the
responsbility for quaity management oversight was assgned to abranch chief while, in
the remaining six projects, quality management oversight was the responsibility of a
divisona manager. The Subcommittee has two concerns. One is whether the resulting
workloads dlow adequate oversight for al plans. The other isthe need to maintain a
congstent perspective in quality assurance decision-making.

The Subcommittee endorses the ETV program’s current gpproach for selection of
verification partners, which emphasizes technica capabilities as wel as an established
history of implementing appropriate levels of qudity assurance. The Subcommittee
recognizes that the verification partner selection process must be flexible to guarantee
that technology customer needs are accommodated. However, to ensure consistency
in the future development and implementation of quality management across technology
aress, the program should develop verification partner salection criteria.

The ETV qudity and management plan neglects to address the issue of verification data
ownership, use and disclosure. To maintain favorable marketplace support of the ETV
program, the Subcommittee encourages the ETV program to carefully review the
conseguences of the contractua arrangements into which both verification partners and
environmenta technology vendors enter. Technica credibility requires not only
verifying that technology testing results are objective and representative of those found
by a disnterested third party, but aso that contractud arrangements guarantee that
technicd data are properly managed by the Agency and its verification partners.

One Subcommittee member expressed concern that the productivity of the Environmenta
Technology Verification Program was so vauable to the environmenta marketplace that it should not
be impeded by imposing quality requirementsin excess of what is currently being implemented. The
remainder of the Subcommittee believed that, because the work performed by ETV is so important, full
compliance with the requirements of the Agency's Qudity System was essentid for the future credibility



of the program. The genera form of this concern was addressed in the Science Advisory Board
Review of the Implementation of the Agency-Wide Quality System (SAB, 1999):

The Subcommittee believes that the Agency's senior management and
Congress must recognize that initially, as the Quality Systemis implemented,
thereisthe potential that the quality of products and services will improve at the
expense of the total amount of work performed. The benefits of a Quality System
have been argued to be free of costs, but the validity of this assumption is based
on the amortization of costs over the longer term.

3.1.2 Recommendations

The Subcommittee supportsthe ETV program’s decison to use the ANSI/ASQC E-4
consensus standard as a framework for the ETV program's quality and management plan. The
Subcommittee believes that maintaining proper and consstent quality assurance oversight is essentid to
the success of the program. Because the organizationa positions and workloads vary among those
who are currently providing such oversight, the Subcommittee believesit possible that the thoroughness
and impact of the oversght may vary aswell. Congstency in formis not necessary if consstency in
function can be established and maintained. However, the Subcommittee suggests that, to ensure the
quality and consstency of the oversght function, the ETV program carefully consder the following.

Because qudity assurance oversght workload levels have the potentid to impact quaity
assurance decisions, the Agency should consider workload issues as well asthe technica expertise and
functiona duties of the organizationd reporting level when assigning quality assurance oversght

responghbility.

The Agency should consider an appropriate mechanism to provide consstency in qudity
assurance decison-making. Although the obvious gpproach would be assgnment of primary quaity
assurance management respongbility to the same organization leve irrespective of the technology
undergoing verification testing, the ETV Program could find a different and effective solution.

3.2 Istheleve of quality incor porated into the example protocols adequate to
appropriately portray commer cial ready technology verification factors?

3.2.1 Findings

The ETV qudity and management plan describes the process employed for developing the
generic verification testing protocols. The Subcommittee supports the Agency’ s requirement that
verification data quality criteria be established through the use of a systematic data quality planning
process such as the Agency’ s Data Quality Objective (DQO) process (EPA QA/G-4) or an equivaent
methodology. The Subcommittee endorses the ETV program’s extensive use of stakeholder advisory



groups for identification of gppropriate technology verification factors as well asfor providing practica
guidance for addressing the range of field conditions that technologies are likely to encounter.

The test protocols are structurdly generic. Additiona information is needed to identify al key
verification and Ste-specific factors for specific technologies, therefore, the ETV qudity and
management plan requires the development of technology specific Test/QA plans. The Tes/QA planis
meant to be the equivaent of the Agency's Quality Assurance Project Plan (QAPP), which is described
in Agency requirements and guidance (EPA QA/R-5 and EPA QA/G-5). The Test/QA plan provides
asecond leve of assurance that the technology verification test will be performed in a manner that
should generate objective and ussful information of known quality. To ensure that verification tests
accommodate the permutations and range of conditions that technologies are likely to encounter in the
field, the Subcommittee recommends that a ructured data qudity planning process such asthe DQO
process (EPA QA/G-4) be employed for the development of Test/QA plans.

The ETV program did not congstently consider technology performance varidhility in the
development of the generic technology verification protocols. By establishing data quality performance
criteriathrough the stakeholder advisory process, the extent of verification testing necessary to satisfy
the data qudity needs of the environmenta technology marketplace can be impartialy determined and
formulated into the specific Test/QA plan. Using the drinking water treatment protocols as an example,
ETV might verify the ability of severa technologies to reduce the concentration of waterborne
pathogens. In this case, the stakeholder advisory group could establish data quality performance
criteriafor dl drinking water technologies subject to this protocol. Once data quality performance
criteria are established (e.g., tolerable limits on decision errors) for agenerd category of environmenta
technologies (e.g., drinking water particulate removal), a verification Test/QA plan can be developed
that objectively reflects the inherent performance variability of a pecific technology (e.g., filtration,
coagulaion/flocculation, etc.). By explictly defining aminimum data quality performance standard in
the generic technology verification protocols and by accounting for technology performance varigbility
in the Test/QA plans, the ETV program not only ensures that verification data of aknown and
gopropriate qudity are being consstently generated, but that future environmenta technologies will be
objectively and impartidly evauated.

The number of samplesto be evauated during verification testing is a function of both the data
qudity performance criteria established by the stakeholder advisory group and the inherent variability of
the specific technology undergoing verification testing. Accounting for varigbility in the design of
environmenta data collection activitiesis not only consstent with the Agency's Quaity System (EPA
Order 5360.1, EPA QA/R-5), it is necessary to portray the performance of commercia-ready
technologies. This SAB report employs the term data qudity performance sandard to mean the
tolerable limits on decision errors as described by Step 6 of the Data Qudity Objectives Process
(DQO). Without clearly defining a data quaity performance standard that considers technology
performance variahility, potentia users of any verified technology will find it impossible to anticipate its
performance. Furthermore, by establishing data quality performance criteriain the development of



verification tests, future verification costs can be minimized through diminating the collection of
unnecessary, duplicative or overly precise data.

Finaly, the Subcommittee, the Agency, and ETV program management agree that the ETV
verification partners and their subcontractors are contractualy bound to comply with the Agency’s
Quadity System requirements. Not dl verification partners are fully aware that even though cooperative
and interagency agreements rather than contracts are being employed for remitta of their services
Agency palicy dearly sates that al work performed by extramura organizations on behdf of or funded
by the EPA that involves the collection or use of environmentad datain Agency programs shdl be
implemented in accordance with an Agency-approved quality assurance project plan (QAPP)
developed from a systematic planning process (EPA QA/R-5). The environmenta data collection
activities for which an Agency-approved QAPP is required include al work performed through
contracts, interagency agreements, ass stance agreements (e.g., cooperative agreements, grants, etc.)
and in response to statutory or regulatory requirements and consent agreements negotiated as part of
enforcement actions (EPA QA/R-5, EPA QA/G-5).

3.2.2 Recommendations

For various ETV protocol categories, smal teams of Subcommittee members reviewed specific
example protocols. Thiswas done to obtain a sense for the implementation of the qudity system at the
level where data are actudly generated, but not for the purpose of critiquing the individua protocols.
Subcommittee teams reviewed the relevant documents for these categories.

a) Advanced Monitoring Systems PFilot

b) Air Pollution Control Technologies Filot

) Drinking Water Systems Filot

d) Greenhouse Gas Technologies Pilot

€) Indoor Air Products Filot

f) P2 Innovative Coatings & Coating Equipment

0 Site Characterization & Monitoring Technologies

The following recommendations are based, in part, on the results of those reviews.

Continue Stakeholder Advisory Groups - Firgt, the Subcommittee commends the Agency
for its use of stakeholder advisory groups for identifying appropriate verification factors during generic
protocol development. It is particularly chalenging to involve large numbers of people of diverse
backgrounds and varying levels of technica expertise in the development of technica documents. It is
an ambitious and largely successful process that provides a useful example to others wishing to
undertake smilar efforts. The Subcommittee recommends that the Agency continue its use of
stakeholder groups.
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Fully Implement a Systematic Planning Process - Second, the trandation of the verification
factors and generic protocols into  specific plans varies among the technology categories. In some
casesit appears that a systematic planning process, such as the DQO process, was employed to
edtablish data qudity criteria. In other cases a systematic planning process was only partialy employed
or there were flaws in its application with the result that there were ggps in the logic tying the needs
expressed by the stakeholders to the actua testing done.

When the DQO process is not completely implemented, it isimpossible to determine whether
the testing was designed to provide sufficient data of known quality to alow potentid users or
purchasers of verified technology to reach defensible decisions regarding anticipated technology
performance. To achieve an gppropriate leve of qudity to adequately portray commercid ready
technology verification factors, the Subcommittee provides the following recommendations for Agency
congderation.

Step 6 of the DQO process (Appendix B) requires that the principal decision-maker specifiesa
data qudity performance criteria (e.g.,tolerable limits on decison errors) for a particular technology
category. By establishing this standard in the generic test protocal, the inherent performance variability
of aparticular technology (or group of technologies) may be used to develop a Test/QA plan whose
implementation would generate data of a known and appropriate leve of qudity for decison-making.
Development of Test/QA plans that would generate verification data of a known and consistent qudity
would have happened if dl test plans (or equivdent documents) had fully gpplied a systematic data
qudity planning process, such as the DQO process.

The full implementation of a systematic planning process is important primarily for the reasons
dated above. There are additiona reasonswhy it isimportant. Vendors pay for the testing; some
companies can afford this more easily than others. If data are required above and beyond whet is
necessary to meet the stakeholder's needs, then the verification process presents a burden to
companies with fewer resources. If insufficient testing is done to meet the stakeholder's needs, then the
entire market is misinformed about the true capakiilities of the technology.

To ensure that al factors are considered and that the generic test protocols are interpreted and
applied appropriately, ANSI/ASQC E-4 and Agency Qudity System require that a systematic data
qudity planning process be implemented for ensuring that the correct type and amount of dataare
collected during verification testing. The Subcommittee recommends that the ETV program dways
employ the Agency’s data quality objectives (DQO) or comparable systematic planning process to
define data qudlity criteria prior to verification testing.

To enable potentid technology purchasers and users to anticipate the performance of a verified
technology with confidence, the Subcommittee recommends that the verification testing design be
formulated based on both the data quadity standard established by the stakeholders and the inherent
vaiability of theindividud technology.
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To enaure that the implementation of the generic test protocols generate data of sufficient quaity
for defengble decision-making, the Subcommittee recommends that the Agency clearly document how
information supplied by stakeholder advisory groupsis trandated into technology specific sampling
Srategies.

Enfor cement of Agency Quality Assurance Policiesfor Verification Partners - To
establish a condgtent level of qudity assurance in dl data collection activities, the Subcommittee
strongly recommends that the ETV program enforce Agency quaity assurance policies by requiring that
verification partners generate and implement an EPA-approved quality assurance project plan (QAPP),
as described in EPA QA/R-5, prior to the collection of any technology verification data

3.3 Arethesetest protocols adequately comparableto assurethat individual technologies
tested in thefuture arefairly and compar ably evaluated with those already verified?

3.3.1 Findings

The purpose in maintaining generic test protocolsisto assure that the environmental technology
purchasing and permitting community can reach gppropriate and defensible decisons. The generic test
protocols are characterized by a consstent set of metricsthat is designed to facilitate comparisons
between smilar technologies. Because it isimpossible to anticipate dl Site-specific conditions under
which an environmentd technology may be operated, development of generic test protocols that permit
objective and fair comparisons of related technologiesis difficult. Moreover, experience with past
operating conditions and matrices may not be sufficient for extrapolating to new environmenta
technologies and/or operating conditions.

Stakeholder advisory groups were identified by the ETV program as principa participantsin
the formulation of generic test protocols. These groups, which represent the various interests of the
environmenta technology marketplace, advise the ETV program on verification testing priorities and
information needs for assessng environmentd technology performance.

Despite the influence that stakeholder advisory groups have on the development of generic test
protocols, the process by which these groups are congtituted was not fully described by Agency
documentation. The Subcommittee recognizes that, because of the broad diversity in environmenta
technologies to be verified, the number and type of interests reflected in the stakeholder advisory group
membership will vary sgnificantly between technology categories. However, to ensure that future
generic test protocols are developed impartially, the process employed to establish the composition of
the stakeholder advisory groups and their role in generic test protocol development should be
transparent and consistently applied from one technology category to the next.

Although the use of generic test protocols, by themselves, isinsufficient to ensure comparability
of verified technologies with those to be tested in the future, the use of Test/QA plansin support of the
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generic test protocols should provide sufficient program flexibility to permit afair comparison of future
technologies to those dready verified.

3.3.2 Recommendations

Guidancefor Congtituting Stakeholder Advisory Groups - The Subcommittee commends
the Agency for its use of a multi-tiered verification-testing program. In generd, this gpproach to
technology verification testing provides a flexible framework for establishing a set of key metrics that
can facilitate the comparison of previoudy verified technologies with those that will undergo verification
testing in the future. By congdering the data needs of environmental technology users through
stakeholder advisory groups, the ETV program has effectively captured the essentid performance
criteriarequirements of the environmenta technology marketplace. However, to ensure that future
technologies will be fairly compared to those technologies aready verified, the Subcommittee offers the
following recommendation for Agency consideration.

To provide consstency in the process used to develop future generic test protocols and
Test/QA plans, the Subcommittee recommends that the ETV program provide guidance on how future
stakeholder advisory groups should be congtituted and their specific role(s) in verification test
development. The Subcommittee is not advocating arigid and formulaic approach to advisory group
formation resulting in an unwarranted consistency between advisory groups for different users of
different technologies. The Subcommittee recommends that the ETV program capture what is known
about how to do thiswdll, then put it in adocument that will assst others. As part of thistask, the
Agency may wish to consgder developing an explication of the verification process.
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4. ADDITIONAL COMMENTS

This chapter addresses issues that were not included in the charge.
4.1  Doestheenvironmental technology marketplace need an ETV program?

The scarcity of independent and credible technology verification information is one critica
barrier to the use of innovative environmenta technologies. Therefore, the verification testing
information that is provided by the ETV program fulfills an essentid need of the environmentd
technology marketplace. The ETV program aso contributes to the efficient operation of the
environmenta technology marketplace by reducing the transaction costs associated with researching
and testing environmenta technologies for al potentia purchasers and users.

4.2  What isthevalue added to environmental technologiesthat are verified through the
ETV program?

At the core of the ETV program is responsiveness to the environmenta technology customers
and suppliers. Responsiveness to the environmenta technology customer is successfully demonstrated
inthe ETV program through the use of stakeholder advisory groups. The stakeholder advisory groups
not only provide suggestions as to the minimum level of verification testing but o provide guidance as
to the mogt effective format for presenting verification test results. Similarly, ETV program
responsiveness to environmenta technology suppliersis established by providing a process for
objective and credible technology verification, which improves the market for environmenta technology
products.

4.3  What factorsshould be considered in planning the future of the ETV program?

The extensve use of stakeholder advisory groupsis a principa factor for the current success of
the ETV program. The stakeholder advisory groups provide assurance that the program goads are
aigned with the needs of the technology users.  To ensure future program success, the Subcommittee
recommends that vendors, technology users, citizens groups aswell aslocd, Sate and federd
government agencies be encouraged to continue their active participation in the development of generic
test protocols aswell as Test/QA plans.

The ETV program is expected to evolve from a primarily government supported to a privately
funded verification program. Nevertheless, the Agency’ s verification partners identified a continued and
subgtantial EPA oversight role as an important factor for maintaining the program’s overal technical
credibility. Given the percelved importance of the Agency’s continued oversight role by the
marketplace, the Agency should carefully evauate to what extent it can withdraw from the overdl
management of the ETV program without adversdy impacting its marketplace acceptance.
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Findly, there is a continuing need to minimize the perception that ETV verification reports
condtitute an indirect acknowledgment of technology success. The ETV program has emphasized that
it isavoluntary program designed to increase market efficiency by providing an independent and
credible source of verification information. However, the increased use of verification testing data by
permitting agencies in making technology performance decisons may be viewed by the marketplace as
ade facto technology certification process. Therefore, continued vigilance will be required to avoid the
perception that the ETV program is providing an unfair advantage to specific segments of the
environmenta technology marketplace.

4.4  Policy Factors Affecting Quality Assurance Credibility

Continued private sector support is critica for the future success of the ETV program. This
support is based, in part, on the flexibility of the ETV program. Not al vendors are as ready for testing
asthey may initidly beieve and the Subcommittee supports the Agency’ s decision to dlow
environmentd technology vendors permisson to review preiminary verification results during the pre-
testing phase.

Once testing has begun, however, the Situation is different and the Subcommittee disagrees with
the policy of dlowing environmenta technology vendors the opportunity to withdraw their products
from full verification testing following full financia rembursement of any cogts incurred by the Agency or
its verification partners.  Thisresults in the subsequent cancellation of the verification test report.
Providing technology vendors the prerogetive to “buy back” unfavorable data obtained during actua
tests presents an gppearance problem which adversely affects the credibility of ETV program. The
Subcommittee therefore recommends that the Agency change this policy.
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APPENDIX A - DOCUMENTSPROVIDED TO THE TECHNOLOGY
EVALUATION SUBCOMMITTEE

The following documents were provided to the Technology Evauation Subcommittee on
compact disk.

Introduction

Noteto Reviewers

SAB Charge

Environmental Technology Verification: Review of Quality Management I mplementation
ETV Quality Management Plan

Advanced Monitoring Systems Pilot

Filot Summary

Protocol for SAB Review

Generic Test/QA Plan for Verification of Portable NO/NO2 Emisson Anayzers
Generic Test/QA Plan for Verification of On-Line Turbidimeters
Background Materia

NO/NO2 Emisson Andyzer Technology Profile

Test/QA Plan for Verification of Portable NO/NO2 Emission Anayzers
Test/QA Plan for Veification of On-line Turbidimeters

Portable Emission Andyzer Verification Report

Rilot Quality Management Plan

Air Pollution Control Technologies Pilot

Alot Summary

Protocol for SAB Review

Generic Veification Protocol for Paint Overspray Arrestors
Background Materia

Test/QA Plan for Paint Overspray Arrestors

Paint Overspray Arrestor Verification Report

Ailot Quality Management Plan

Drinking Water Systems Pilot

Filot Summary

Protocol for SAB Review

Protocol for Equipment Testing for Physica Remova of Microbiologica and Particulate Contaminants
(this protocol contains accompanying test plans)

Background Materia
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Filot Qudity Management Plan
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Greenhouse Gas Technologies Pilot

Alot Summary

Protocol for SAB Review

Natural Gas Compressor Lesk Mitigation Technologies
Background Materia

Compressor Rod Lesk Mitigation Technology Profile
Test/QA Plan for Static System

Veification Report for Static System

Rilot Qudity Management Plan

Indoor Air Products Pilot

Ailot Summary

Protocol for SAB Review

Large Chamber Test Protocol for Measuring Emissions of VOCs and Aldehydes
Background Materia

Test Plan for Emissions of VOCs and Aldehydes from Commercid Furniture
Verification Report: Emissons of VOCs and Aldehydes from Commercid Furniture

P2 Innovative Coatings & Coating Equipment Pilot

Ailot Summary

Protocol for SAB Review

HVLP Equipment Generic Testing and Quality Assurance Protocol
Background Materia

HVLP Spray Guns Testing and Qudity Assurance Project Plan
HVLP Spray Gun Verification Report

Filot Quaity Management Plan

Site Characterization & Monitoring Technologies Pilot

Alot Summary

Protocol for SAB Review

Veificatiion Test Desgn Elements Evduation of PCB Feld Andytica Techniques
Background Materia

Technology Profile

Evauation of PCB Fidd Andytica Techniques—Technology Demondration Plan
PCB Feld Andyticd Techniques Verification Report

Filot Quaity Management Plan

Update of Pilotsthat are not Presenting Protocols
P2 Metd Finishing Technologies Filot

P2, Recycling and Wadte Trestment Systems Filot
Source Water Protection Technologies Pilot
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Wet Weether FHow Technologies Pilot
EVTEC (Independent Entity) Filot
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APPENDIX B- SUMMARY OF ELEMENTS OF THE EPA QUALITY
SYSTEM

The Agency's qudity palicy is consstent with ANSI/ASQC E-4 and is defined in EPA Order
5360.1 CHG 1 (1998), the Quality Manua and the organizational components designed for
policy implementation as described by the Agency's Quality System (EPA QA/G-0). The
qudity system provides the framework for planning, implementing, and assessing work
performed by the organization for carrying out required quality assurance and qudity control.

EPA has a comprehensive system of tools for managing its data collection and use activities to
assure data quality. The management tools used in the organizationd leve of the EPA Qudity
System include Quality Management Plans and Management System Reviews. The technical
toals used in the project leve of the EPA Quality System include the Data Quality Objectives
Process, Quality Assurance Project Plans, Standard Operating Procedures, Technical
Assessments, and Data Quaity Assessment.

At the management levd, the Quality System requiresthat organizations prepare Quality
M anagement Plan (QMP). The QMP provides an overview of responsibilities and lines of
authority with regards to qudity issues within an organization. Therefore, not only doesETV
have a QMP, but the verification partners and subcontractors are required to develop and
implement their own QMPs. The ETV program cdls these documents Quality and

M anagement Plans.

Organizationswith QM Ps  review their own performance and develop Quality Assurance
Annual Report and Work Plans (QAARWP) that provide information on the previous
year's QA/QC activities and those planned for the current year. The QAARWP functions as an
important management tool at the organizationd level aswdl as a the Agency-wide level when
QAARWP supplied information is compiled across organizations.

At longer multi-year intervals EPA conducts periodic M anagement System Reviews for
organizations. An M SR congds of agte vist; adraft report that details findings and
recommended corrective actions, consideration of the reviewed organization’s forma response
to the draft report and the authoring of afina report.

At the project level, the data life cycle of planning, implementation and assessment becomes
important. The datalife cycle begins with systematic planning. EPA recommends thet this
required planning be conducted using the Data Quality Objectives (DQO) Process. The
DQO process includes seven steps:

1 State the problem
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|dentify the decison

Identify the inputs to the decison

Define the sudy boundaries

Develop adecison rule

Specify tolerable limits on decison errors
Optimize the design

NoOahs~wWDD

The Quality Assurance Project Plan (QAPP) isthe principa output of the DQO process
and is the project-specific blueprint for obtaining data appropriate for decison-making. The
QAPP trandates the DQOs into performance specifications and QA/QC procedures for the
data collectors. Inthe ETV program the QAPPs are known as Test/QA plans; these provide
asecond leve of assurance that the technology verification test will be performed in a matter to
generated objective and useful information of known quality.

Thefind gep in the datalife cycle isthe Data Quality Assessment (DQA) which determines
whether the acquired data meet the assumptions and objectives of the systematic planning
process that resulted in their collection. In other words, the DQA determines whether the data
are usable because they are of the quantity and quality required to support Agency decisons.
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