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The attached document, “Tracking Technology Maturity in DOE’s Environmental Management
Science and Technology Program Revision 1,” is a revised version of the document that was
distributed for implemention in FY 2000. The document has been revised to include additional
Safety and Health (S&H) requirements to be incorporated into the Office of Science and
Technology (OST) Review Process. The S&H requirements have been made in response to
recommendations by the Environmental Management Advisory Board (EMAB). A task force
that included representatives of each Focus Area and OST prepared the S&H guidance, which
OST is now implementing in time for use in the Focus Area FY 2001 Mid-Year Review Process.

The major change in this revision is a greater emphasis on S&H in the development of
environmental technologies. In 1999-2000, the EMAB conducted a review of OST's technology
program with respect to occupational safety and health. This review led to a resolution, adopted
in April 2000, in which the EMAB found that the OST program addesses occupational safety
and health more comprehensively than other federal agencies with development programs in the
remediation technology sector. The EMAB offered eight recommendations for enhancing
occupational safety and health in OST's technology development program. These
recommendations have been incorporated in a policy document "Occupational Safety and Health
in the Environmental Management Science and Technology Program." This policy addresses a
number of specific features of the OST technology development program:

e The policy requires developers to analyze the hazards of all aspects of new technologies. It
provides guidelines for developers to use in doing this, and review of their efforts in peer
review and stage gate reviews.

e The policy requires enhanced development and communication of hazard information to
workers and contractors, via Technology Safety Data Sheets; more occupational safety and
health information in Innovative Technology Summary Reports; and worker training
requirements.



e The policy mandates the establishment of clear lines of responsibility, flowing through all
procurement vehicles, for occupational safety and health at all stages in the development
process.

e The policy promotes a new level of commitment to occupational safety and health, beginning
in the earliest stages of technology development and maintained throughout all stages of the
development process.

Because the revised Gate Model is so heavily dependent upon the results of the American
Society of Mechanical Engineers peer reviews, Focus Areas might wish to request that they be
performed in conjunction with the upcoming Mid-Year Reviews where it would be efficient to
do so. It is expected that all projects entering development and demonstration stages, which will
be funded in FY 2001 by OST, will have been peer reviewed and have fully completed
checksheets prior to issuance of the FY 2002 Financial Plan. I would also like to remind all the
Focus Areas that the mid-year review reports are done no later than 60 days after their mid-year
review.

If you have any questions regarding Mid-Year and Peer Reviews, contact Dr. Charles Nalezny
(301-903-1742); and for questions regarding Safety and Health, contact Dr. Rashalee Levine
(301-949-2747). 1 appreciate your full support in implementing the FY 2001 Mid-Year Review

o j%%/

Teresa Fryberger, Ph.D.
Associate Deputy Assistant Secretary
for Science and Technology
Office of Environmental Management

Attachment



Tracking Technology Maturity in DOE’s
Environmental Management Science and Technology

Program
Revision 1, January 2001

Introduction and Purpose

The Office of Science and Technology (OST) is committed to tracking the maturity of
technology development projects and making them ready for implementation and subsequent
deployment. Since 1995, OST has used a linear maturation model adapted from

Robert G. Cooper’s Winning at New Products. Accelerating the Process from Idea to Launch,
1993. The “Gate” (Paladino and Fox, 1995) model spans from basic research to implementation
(deployment) through seven defined stages of maturity. Without minimizing the explanatory
power of such amodel, OST recognizes (as did the origina authors) that technology maturation
is not always strictly linear and that there may be backtracking to earlier development stages
when problems are encountered. For any given project, information relevant to Gate criteria
changesin time. In addition, some projects are initiated at advanced maturity stages.
Nevertheless, the model is a useful tool to focus managers attention on the deployment godl, to
identify projects whose advancement has stalled, and to encourage or discourage these stalled
projects as situations warrant.

OST Refinesits Gate Model: An Interim Guidance document (Department of Energy (DOE),
1997) defined tests for six criteria that would be used to assign a project to one of the stages.
This guidance resulted in an attempt to implement a highly prescriptive and somewhat
cumbersome review procedure that saw limited and inconsistent use. The National Research
Council (Decision Making, 1999) has recommended that “ OST should use the minimum
number of stages and gates needed to track a project and should use peer reviews (NRC,
1997b; 1998b) at key decision points (gates), especially in the selection of a new project.”

OST agrees with this recommendation and will apply a smplified Gate model in which
Headquarters/OST will focus on three stages—research, development, and demonstration. Focus
Areas may continue to use the original Gate model for specific project-level management (OST
Management Plan, 1999). The six criteriafrom the Gate model will be expanded to seven by
separating the original criterion dealing with user needs into two—technical need and user
involvement. This expansion addresses the increased emphasis on user participation described in
the Environmental Management (EM) Strategic Plan for Science and Technology and the EM
Research and Development (R& D) Program Plan. Users (cleanup project field managers) are
essentia participantsin al OST decision making, including reviews.

Traditionally, discussions of science and technology programs have referred to “research,”
“development,” and “demonstration” (RD& D) as maturity stages. Research, either “basic” or
“applied,” isthe acquisition of new knowledge or data and enables the identification of potential



solutions to problems. Development brings the solution to bear on a specific problem and
generates the technical, cost, and engineering data required for a demonstration. Demonstration
shows the performance of a solution, its complete implementation cost, and reveals any scale-up
issues that may exist. In principle, completion of a demonstration provides a potential user with
enough information to decide whether or not to deploy the solution. Cost effectiveness and
performance data for each demonstrated OST technology are documented in an “Innovative
Technology Summary Report,” also known as a* green book,” which enables a potential user to
compare alternative technol ogies to one another or to a baseline.

While all Focus Areas apply the same criteriain reviewing progress, the relative importance of
specific criteria depends on the nature of the problem area. For example, because the role of
private industry in performing deactivation and decommissioning is greater than in high-level
waste management, emphasis on commercialization and early involvement of private companies
is adapted accordingly. Some technologies may never be commercidized, but will actually be
deployed by the user. In every case, however, the Gate model criteria require planning to ensure
that an appropriate vendor will be able to deliver the right technology or service to EM users.

In 1999-2000, the Environmental Management Advisory Board (EMAB) conducted areview of
OST's technology program with respect to occupationa safety and health. Thisreview led to a
resolution, adopted in April, 2000, in which the EMAB found that the OST program addesses
occupational safety and health more comprehensively than other federal agencies with
development programs in the remediation technology sector. The EMAB offered eight
recommendations for enhancing occupationa safety and health in OST's technology devel opment
program. These recommendations have been incorporated in a policy document " Occupational
Safety and Health in the Environmental Management Science and Technology Program.” This
policy address a number of specific features of the OST technology development program:

The policy requires devel opers to analyze the hazards of all aspects of new technologies. It
provides guidelines for developers to use in doing this, and review of their effortsin peer
review and stage gate reviews.

The policy requires enhanced development and communication of hazard information to

workers and contractors, via Technology Safety Data Sheets (TSDS), more occupational
safety and health information in ITSRs, and worker training requirements.

The policy mandates the establishment of clear lines of responsibility, flowing through all
procurement vehicles, for occupational safety and hedlth at al stages in the development
process.

The policy promotes a new level of commitment to occupationa safety and health, beginning
in the earliest stages of technology development and maintained throughout all stages of the
development process.

This document is intended to describe the application of the Gate model in the context of the
overal review program of OST. It describes a simpler, streamlined Gate model that |oses none of
the rigor of the original and responds to OST management thinking, and the recommendations of



the National Research Council and the Environmental Management Advisory Board. Finaly, a
procedure for implementing the smplified model is presented.

Overview of OST Review System

OST uses a system of reviews to aid decision making at al levels of program organization and
throughout the technology maturation process. Internal and externa review by peers and
sponsors is generally recognized in the science and technology community as an important
adjunct to decision making. In accordance with this recognition, OST has established a system of
reviews to ensure that project selection and evaluation decisions are made as wisely as possible.

Components of the OST Review System

Needs Identification and Prioritization: The technology development program is user needs
driven, and the earliest Focus Areareviews are applied to clarifying and identifying technology
“gaps’ in the statements of need. The following steps are part of this process and are carried out
before program development and prioritization: 1) needs clarification. 2) customer design
requirements, and 3) schedule requirements.

Focus Areas then develop technical responses to identified user needs. Technical response
documents are submitted for technical and user review. The results of the technical response
review lead to an improved set of technical responses that address the needs of the user with a
quality technical approach. Final technical responses are then evaluated by users against an
agreed set of criteriaresulting in the prioritization (user agreement is monitored by acceptance of
the technical response in IPABS) and development of a technical program that provides the basis
for near-term project identification (used to develop Program Execution Guidance) and out year
budget requests.

Basic and Applied Research Project Selection Reviews: The project selection review procedure
varies only dightly between the basic and applied research phases and the development and
demonstration phases. Reviews at al stages combine judgments by technical peers and by
potential users of the results. “Users,” in this context, must be persons who will make decisions
to deploy a solution, i.e., cleanup project managers. For basic research (Gate 0), the
Environmental Management Science Program (EM SP) solicits full proposals describing the
research to be performed and expected outcomes. When full proposals are received they are first
peer reviewed for technical merit by external review panels selected by the Office of Science and
then for potential applicability to EM problems (relevance) by review panels comprised of end
users and EM Focus Area members.

Prior to funding, all applied research (Gate 1) projects funded by the Focus Areas are reviewed
for technical merit by technical experts for the EM program, and then for potential applicability
to EM (relevance) by review panels comprised of end users, and EM Focus Area members.



Development and Demonstration Project Selection Reviews. New Focus Area technology
development projects are identified in the work package prioritization process and performers
are selected based on an objective and credible process. First, Focus Areas apply “make or buy”
decisions, utilizing where possible solutions that already exist or are readily adaptable. On the
other hand, some problems are unique to DOE and, therefore, require unique solutions. While
the proportion of aready available solutionsis different from one Focus Area to another, and the
balance of “make” vs. “buy” decisions differ accordingly, the rule of “buy-before-make’ is
consistently observed where appropriate solutions exist. The FA then determinesif itis
necessary to compete the performer selection among the entire Laboratory/M& O/M& | system, a
selected subset of Laboratory/M& O/M& s, other government laboratories, industry or
universities. The resulting proposals are reviewed externally for technical merit and by FA
representatives, and by users for relevance.

New proposals are externally reviewed for technical merit. The Institute for Regulatory Science
/American Society of Mechanical Engineers (RSI/ASME) conducts technical peer reviews for
OST at the request of the Focus Areas. Normally, new proposal reviews are conducted by mail
(Type IV review). Focus Areas may request panel reviews (Typel or 1) of proposalsfor very
large or complex projects. However, studies and small scale demonstrations or deployments will
not require ASME peer reviews, and ASTD or other deployment projects at least partially
funded by users will not be ASME peer reviewed. In addition to peer reviews, al new projects
are subject to arigorous relevancy review by the Focus Area and their site users.

In some cases, carrying out peer reviews may be unproductive or counterproductive. Peer
reviews may be omitted in such cases provided that appropriate justification for such omission is
placed in the project filein lieu of the requirements specified in Table 3. Specific examples of
suitable justification are: 1) demonstration of commercialy available technologies in which
further development is not expected, 2) activities that provide technical support directly to the
end users, 3) studies designed solely to collect and analyze information, 4) ASTD deployments
or deployments for which the end user is contributing at least partial funding, and 5) activities
that provide only administrative support; 6) private industry procurements conducted under
Federal Acquisition Regulations (FARS), 7) grants managed by University Programs. Under
specia circumstances, other exceptions may be requested by the Focus Areas and approved by
the Peer Review Coordinator and the Headquarters Review Manager. Focus Areas may elect to
conduct peer reviews on any of these excepted activities on a case-by-case basis.

Peer Reviews. Ongoing projects are externally reviewed for technical merit. The Institute for
Regulatory Science/American Society of Mechanical Engineers (RSI/ASME) conducts technical
peer reviews for OST at the request of the Focus Areas. OST requires technical peer reviews for
al new projects as part of the project selection process, for al ongoing projects at least every
three years, and at the decision points for transition from research to development or
development to demonstration.

OST requires externa peer reviews for all projects except as noted above. Currently thereisno
backlog of projects that have not been scheduled for peer review during FY 2001. It istherefore



not anticipated that the need will develop to prioritize the scheduling of peer reviews during FY -
2001.

Programmatic Reviews. Midyear Reviews. Although Focus Areas may conduct programmatic
reviews as needed, the most important programmatic reviews are those required at midyear
because of their role in the annua budget cycle. Midyear reviews combine the attributes of
independent end user technical evaluation, programmeatic status reviews, and forward-looking
vision. Each Focus Area conducts annual midyear reviews according to consistent general
guidelines adapted to its goals and methods. The principal focus of midyear reviews s user
endorsement and progress toward meeting user requirements. Midyear reviews also expose
ongoing work to other potential users, and guide current year adjustments. Progress and
readiness of each project for advancement in maturity stage are identified and documented in the
mid-year review process. Gate reviews that will be documented with the Midyear review report
will be performed by the Focus Area Staff, principally the lead |aboratory.

Other Reviews: Reviews that address issues of broad program initiatives and help guide OST in
addressing problems of greatest significance to EM and DOE are initiated on an ad hoc basis by
individual Focus Areas or Headquarters. Major program areas, specific technologies, or
technology clusters (e.g., thermal treatment, subsurface barriers) may be reviewed. Mgor system
and subsystem reviews are conducted by the solution development laboratory at the request of
the Focus Area and also because it is good engineering design practice. The Mixed Waste Focus
Area, for example, has conceptual, preliminary, final, and readiness reviews for mgjor projects.
These reviews are chaired and have independent review personnel.

DOE requires that al reviews culminate in written documentation, and may require an action
plan to delineate steps to correct deficiencies and take advantage of new opportunities. Program
and line managers consider information acquired from reviews in selecting or continuing projects
for funding, for developing new areas of investigation, and for evaluating programmatic
progress. Such information is also used to document the progress and productivity of OST
programs in reports to DOE senior management, Congress, and the public.

Purpose and Principles of Reviews

The overall purpose of OST reviewsis to secure knowledgeable counsel on the attributes of an
ongoing or proposed activity or program and to document both the review and the actions taken
in response to the review. While the exact goals, methods, and emphases of different review
system components are somewhat different, certain attributes are consistently important in all
reviews:

° endorsement by potential EM users,
° importance of the problem being addressed and the solution cost vs.
benefit performance compared to basdline;



° solving problems for which no baseline exists or delivers a step
improvement over baseline;

solution has scientific and technical merit (it is good science);

solution meets or exceeds current safety and health (S& H) protection
levels and/or reduces the risk to the public, workers, and the environment;
readiness for atechnology to advance to a later development stage;
avoiding redundancy;

feasibility and likelihood of technical and economic success; and

past performance record of the proposing institution and investigators.

Reviewers are briefed in advance regarding the purpose and criteria against which projects are to
be evaluated. In addition to these attributes, reviewers are expected and encouraged to address
additional issues deemed pertinent to the overall program.

Review actions must be founded upon principles of scientific ethics. Particularly important are
issues of confidentiality and appropriate use of privileged information.

1.

2.

Reviewers have documented expertise and experience in the area being reviewed,

Reviewers must be free from any direct interest in the outcome resulting from
decisions that draw upon their advice or comments. In addition, integrity on the
part of the reviewers is demanded to ensure that they not improperly use
information contained in confidential or privileged documents.

Individual members of review teams, and specific review comments are matters of
record and are to be available, but the identity of reviewers making particular
commentsis strictly confidential.

Review comments and recommendations are formally directed to the next higher
level of authority than the one being reviewed. For example, reviews of specific
projects are reported to Focus Area management but reviews of the Focus Areas
themselves are reported to the Directors of the Offices of Basic and Applied
Research, Technology Development and Demonstration, and Technology
Applications.

Reviewers do not have authority for making decisions and are not responsible for
their outcome. Such authority and responsibility belong to the appropriate Federa
Program Manager and OST management.

The officia record of the review is documented in written comments and
recommendations.



GateModd Criteria

Seven criteria are used to assess the maturity of each technology. Some criteria, such as
technical need and technical merit, are essential at every stage of maturity; others, such as end
user involvement and cost-effectiveness, become increasingly important at later stages. Table 1
shows the importance of the different criteria as a function of maturity. The relationship between
the HQ Oversight and the original Gate model decision pointsis aso indicated.

Minimum entrance requirements for the Research, Development and Demonstration stages are
shown in Table 2. Completion of a demonstration is expected to result in all information that a
potential user requires to decide whether or not to deploy the solution. Normally, as previously
stated, it is expected that thisinformation will be documented through publication of an ITSR. In
some situations, however, a user may decide to deploy the solution without an ITSR. For
example, a demonstration may transition directly into an operating solution, particularly where
the demonstration is jointly funded and a single technology need has been addressed.

Procedure for Making Focus Area Midyear Reviews Responsiveto
Office of Science and Technology (OST) Oversight Needs

Focus Areamidyear reviews allow all interested and affected parties to track the progress of
active projects at all stages of maturity. Because it must report to Congress, Government
Accounting Office, and others both regularly and on demand about the status of its technologies,
OST needs a certain minimum level of information, as suggested below.

It is not expected that all peer reviews and gate/stage evaluations will be conducted during the
midyear review, athough the Focus Areas may sometime find it convenient to do so. The
midyear review report should, however, include reports on al review activities whether or not
they are carried out at the midyear review.

1. To bemost useful at both the Field and Headquarters levels, mid-year reviews should occur
between February 1st and April 30", and the Focus Areas should issue the Final mid- year
review report no later than 60 days after the mid-year review. However, if a Focus Area has
a compelling reason to schedule its midyear outside this window, that will be acceptable.

2. Inaddition, Table 3, “ Evidence Demonstrating that Entrance Requirementsare Met,”
should form the basis of arecord for each technology, which will contain the Focus Area-
specific documents required to verify that the entrance requirements are met. These records
should be available at the midyear review and upon request.

3. A copy of the tracking sheet, Table 4, “Product Maturity Status Deter mination,” with the
checked boxes to reflect current status should be available for each actively funded
technology. This sheet shows at a glance which attributes of which maturity criteria have



been satisfied. OST tracks technologies at three gates only. Focus Areas may track at the
level of any or dl of the original gates and stages.

. The FY-2001 Mid-Y ear Reviews include a requirement for Technology Safety Data Sheets
(TSDYS) for afew first-priority technologies as determined by Focus Area management after
discussions with the International Union of Operating Engineers (IUOE). The TSDS will be
prepared by the Focus Areas with the assistance of the IUOE. The TSDS will be placed in
the Focus Area documentation files. In FY-2002, this requirement will extent to all

technol ogies reaching Gate 4 for which a TSDS is determined to be appropriate. A copy of a
blank TSDS aong with recommendations for when the sections need to befilled out is
presented in Attachment E.

Greater emphasis on occupational safety and health issues will be verified during the mid-year
review process to ensure selection and development of technologies that have optimal
occupational safety and health characteristics. Focus Areas will aso be expected to note in
their Mid-Y ear Review Reports progress of technologies on safety and health related to the
questionsin Section 1.3, 2.3 or 3.3 of Appendix C of the policy document "Occupational
Safety and Health in the Environmental Management Science and Technology Program.”

. “Focus Area’ asused in 2, above, is understood in terms of the “Focus Area-centered

approach” concept and thus includes projects from the Environmental Management Science
Program (EMSP) that are selected by the Focus Area as relevant.

. Progress reviews will be given to al actively funded technologies. An actively funded
technology is one that is receiving funding from the Focus Areain the fiscal year of the
review and that has been underway for at least three months, i.e., has gone through at |east
one quarterly review. Attachment A contains nine questions that should be addressed. An
example template (in PowerPoint) originally designed for use by the Subsurface
Contaminants Focus Areais available on request.

. Reviewers must include end users. In addition, and as appropriate, Focus Area managers are
encouraged to include representatives of other Federal agencies.

. The format of the midyear review report to Headquarters should follow the March 2, 1999,
guidance (Attachment B).



1)

2)

3)

4)

5)

6)

7)

8)

9)

Attachment A
Status Questionsto be
Addressed by Progress Reviews (minimum)

Has the technology been reviewed for advancement through a gate during the past year?
If yes, what was the result?

Has an end user made at least a conditional commitment to implement the technology?

Has atechnical peer review been completed and what are the recommendations of the
review panel? Have the recommendations of the ASME review panel been
implemented?

Has a cost-benefit analysis been performed for this technology and does it show potential
savings compared to baseline? Are user requirements for cost data identified and
satisfied?

Will this technology meet or exceed current environmental, Safety and Health (ES& H)
protections levels and/or reduce the risk to the public, workers, and the environment
compared to the baseline? Are user requirements for ES& H and technology risk
identified and satisfied?

Has a Technology Safety Data Sheet (TSDS) been prepared for this technol ogy?

Briefly discuss any activities and/or interaction with stakeholders, regulators, and tribal
organizations relative to the continued research and utilization of this technology. Are
user requirements for stakeholder, regulator, and tribal concerns identified and satisfied?
Have invention disclosure and intellectual property issues been addressed? Briefly discuss
the measures taken to include private industry in the devel opment and application of the

technology.

Has an appropriate vendor (or other provider) for this technology been identified?



Attachment B
DOE Pear Review Core Criteria

Core Technical Peer Review Criteria

The success of the peer review of atechnology depends primarily upon the careful identification of the review
criteria.  In effect the reviewers are being asked to respond to a question expressed in a review criterion.
Furthermore, the sdlection of review criteria relevant to each technology requires the consideration of its
uniqueness.

Thefollowing general categoriesfor ng the value of atechnology development activity may resultinone
or more specific review criteria.

1. Technica Validity
Thetechnica validity of aproject isthe core of peer review. The Project Team must demonstratethat itisaware
of the state of the art of science and engineering as related to the project under review, and that the project is

technically valid. Thetechnical validity can thus be demonstrated by the following criteria

= |sthe Project Team aware of the relevant published scientific and engineering information as well as
practices of the relevant industry?

= |sthedesign of the project consistent with established scientific and engineering principles and standards?

= |s the execution of the project consistent with established scientific and engineering principles and
standards?

= Does the Project Team have adequate technical documentation such as publication of resultsin peer-
reviewed journals?

2. Reevancy
All projects supported by OST must be able to demonstrate that they directly respond to an identified need by
the various segments of EM, particularly the Offices of Waste Management and Environmental Restoration. The
process should consist of documentation clearly indicating that a need has been identified, and theidentified need
isbeing addressed by the project under review. Therelevancy can thus be demonstrated by the following review
criteria:

= Doesthe project meet an identified EM need?

= |sthe project superior to existing technologiesthat address an identified EM need?
3. Overal Assessment
In many cases, the DOE decision-maker needs a more specific answer as expressed, both in the Findings and

Recommendations of the Review Pandl. |n effect, the decision-maker isasking for assistance to make adecision.
The appropriate criteria are as follows:



= Based on the technical merit of the project, isthe likelihood of its broad deployment reasonably high?
= Based on the DOE-identified needs, is the likelihood of the deployment of the project reasonably high?
= Based on the overall assessment of the project, should it be continued?

Whereas the general criteria apply to essentially all projects, there are projects that require additional review
criteriaasfollows:

4. Economics
Many projects may be technically sound and applicable to DOE needs and yet may be economically
unacceptable. Ideally, life cycle costs should be the guiding data and thus the appropriate criterion would be as

follows:

= |sthe project cost effective as demonstrated by life cycle assessment or other appropriate quantitative
methods?

5. Risk and Related Topics
Much of the U.S. regulatory system is driven by human health risk. Furthermore, ecological risk, regulatory
issues, and stakeholder participation often drive the applicability of atechnology. Thus, therelevant criteriaare

as follows:

» Have human health risks associated with the implementation of this technology been adequately
addressed?

= Have ecological risks been adequately addressed?

= Have occupational health and safety issues associated with the implementation of this technology been
adequately addressed?

» Hasa Technology Safety Data Sheet been prepared and signed off by the Focus Area Manager?

Has the Project Team collected sufficient data to respond to regulatory and stakeholder concerns?

= Two more detailed lists of safety and health related questions are presented in Attachment C.
The first list is for technologies at the basic research stage, and the second list is for
technologies at the development stage.

6. Personnel and Facilities

The qualifications of the Plsand the availability of the necessary facilitiesare normal review criteriafor grants
awarded by many federal agencies. However, projects that have aready been funded and are in progress are
based on an inherent assumption that these requirements were considered during theinitial funding. Therefore,
the criteriarelated to personnel qualifications and facilities apply only to new starts as follows:



= |sthe Project Team qualified to initiate and conduct the proposed project?

= Doesthe Project Team have access to facilities that are appropriate to initiate and conduct the project?

Technology-Specific Peer Review Criteria

The coretechnical peer review criteriaare used to devel op technol ogy-specific criteria. Thisresponsibility lies
with the FA/CC Program Managers requesting the review. Clearly, not all review criteriaapply to al projects.
Furthermore, experience showsthat any one of the above criteriamay result in many project-specific criteria. In
particular, the technical validity of a project may result in arather large number of project-specific criteria.

The process for preparation of technology-specific review criteriais as follows:

Among the technica core criteria, those dealing with relevancy and technica validity require
identification of technology-specific criteria. Therefore, the primary focus of development of
technol ogy-specific criteria must be devoted to relevancy and technical validity.

e Criteriaon economicsand risk apply to most technologies. Accordingly, unlessthereisacompelling
reason, technol ogy-specific criteria must be provided for these criteria

e  Criteriaon Personnel and Fecilities apply only to new starts particularly those covered in Type IV
reviews.

Once technology-specific criteria have been identified, they are provided to the Technical Secretary of the
Review Panel who ensurestheir consistency with the core technical peer review criteriaaswell asthe
requirements on style and format. Subsequently, they are submitted to ASME/PRC in conjunction with
approval of Review Panels.



Attachment C
Questionsfor Technologies at the Basic Resear ch Stage

Reviewers of proposed research should include the following safety and health criteriain the
review process as appropriate:

1.

Will the operators of the technology be at reduced risk of health hazards from the process
compared to the baseline technology that will be replaced? For safety hazards?

Will maintenance workers who service the technology be at reduced risk from health
hazards? From safety hazards?

3. Have occupational health and safety issues been adequately addressed?
4. 1If one or more chemicals will be used in the process, has the developer clearly demonstrated

in writing that he or she has fully explored the health and safety risks? Are MSDSs available
for the chemicals?

What evidence is there that the principles of "inherently safer” design been considered by the
developer?

Is there any evidence that safety and health professionals were consulted during the initial
research and proposal generation?

Is there any evidence that potential purchasers and users of the technology have been
consulted and responded favorably to the idea?

8. Hasthe project team collected sufficient data to respond to regulatory concerns?

9. Isit clear that the project team will have access to sufficient safety and health expertise as the

technology is developed and demonstrated?

10. Istheir any history of workers being hurt from technologies similar to the one being

proposed?

Questionsfor Technologies at the Development Stage

Reviewers of technologies to be developed based on successful research should use the following
criteriato judge the efforts of the developer to consider safety and health.

1. Hasasdafety analysis of the technology been performed?

What type of analyses were performed and were they appropriate to the complexity of the
technology?

3. Were the analyses conducted by teams with necessary expertise?

4. Were any of the analyses conducted by an independent organization or reviewed by an

independent organization?



. Did the analyses reveal any potentially serious hazards that could not be corrected through
engineering changes?

. Does the technology rely heavily on work practices and personal protective equipment to
protect the operator and maintenance personnel?

. Were any measurements or estimates made for noise levels or exposures to chemical vapors,
dusts, or radiation?

8. Were the results acceptable?
9. Do the cleanup capabilities of the technology appear sufficiently important in comparison to

the residual risks remaining for workers to warrant going forward with a demonstration of
the technology.



Attachment D
Format for
Midyear Review Report and Supporting Documentation

Cover Page

I ntroduction:

Purpose of the reviews;

Format of the reviews;

Makeup of the review panel(s); and
Direction to the review panel.

Overview of the Program (State of the Program):

State the key gods of the program as described in the Multiyear Program Plan (MY PP)
and the Annual Performance Plan (APP) and discuss the progress toward those goals and
objectives,

Progress with key issuesin the program e.g., transition of the Mixed Waste Focus Area
to transuranic activities;

Progress with the incorporation of Environmental Management Science Program
(EMSP) projects,

Deployment successes; and

Key publications.

Results of the Review:

This section should highlight the results of the review panel for each project or groups of
projects. Signed copies of the tracking sheet, Product Maturity Status Deter mination
should be included for each actively funded technology along with a brief overview to
demonstrate that the requirements provided in the guidance documents have been
addressed. The report should highlight those projects that have significant issues or
recommendations. The results should be presented by product line and work package to
facilitate easy comparison to the MY PP and the APP.

EXAMPLE

[Project(s) title, TTP Number, TMSID, brief description and need:] Seismic Detection of
Dense Non-Aqueous Phase Liquids (DNAPLs, TTP NUMBER, TMSID: Innovative
approach for locating DNAPL poolsin the subsurface using shallow seismic methods. Project is
in its second year and is scheduled to be tested at the Savannah River Site (SRS) in July 1999, in
conjunction with the cone penetrometer, LIFI, and hydrophobic sampler. If successful, it will be
deployed by SRS and Oak Ridge in FY 2000.



Reviewers Comments or Recommendations. Project is well established for the location of
DNAPLS in sandy soils, but has been shown to be unreliable in inter-bedded clays smilar to
those at the SRS to be used as the test bed. The Principle Investigator needs to more fully
explore the capability of the seismic method in different soil types. Recommend that the
Principle Investigator get in touch with Dr. Smith from the United States Geological Survey
(USGS). Dr. Smith has been working on a similar project, both projects may benefit from
collaboration. Also, there are several projects in the EM SP that have similar scope.

Corrective Actions: Focus Area Product Line Manager will facilitate a meeting between Dr.
Smith of the USGS and Dr. Green, of the SRS to discuss their respective projects and results by
April 15, 1999. If it is determined to be of benefit, collaboration will be established with Dr.
Green. The scope of the project will be expanded to include a study of the applicability of the
seismic processin al major soil types.

Appendices

Review Pand:

. Name, title, affiliation, address, and phone; and
. Resume or vitae.

Review Panel response forms and worksheets:

. Individua project comments/recommendations from reviewers.
Any other review information from prior reviews during the year:

. Review by a separate technical pand;

. Reference, but do not include American Society of Mechanical Engineers reviews, and
. End user reviews.



Attachment E

TECHNOLOGY SAFETY DATA SHEET

A blank Technology Safety Data Sheet (TSDS) is provided for reference. All sections should be
addressed at formulation and updates to the degree possible. Where information has not yet been

developed it should be so stated. In all cases, all information should be completed before gate 5,
full scale demonstration.



TECHNOLOGY SAFETY DATA SHEET
NAME OF MANUFACTURER

NAME OF TECHNOLOGY

SECTION 1: TECHNOLOGY IDENTITY
Manufacturer's Name and Address: Emergency Contact:

Information Contact:

Date Prepared:

Other Names: Signature of Preparer:

SECTION 2: PROCESS DESCRIPTION

SECTION 3: PROCESS DIAGRAM




SECTION 4: CONTAMINANTS AND MEDIA

SECTION 5: ASSOCIATED SAFETY HAZARDS

Probability of Occurrence of Hazard:

1 Hazard may be present but not expected over background level
2 Some level of hazard above background level known to be present
3 High hazard potential
4 Potential for imminent danger to life and health

A. ELECTRICAL (LOCKOUT/TAGOUT) RISK RATING:

B. FIRE AND EXPLOSION RISK RATING:

C. CONFINED SPACE ENTRY RISK RATING:

D. MECHANICAL HAZARDS RISK RATING:

E. PRESSURE HAZARDS RISK RATING:

F. TRIPPING AND FALLING RISK RATING:

G. LADDERS AND PLATFORMS RISK RATING:

H. MOVING VEHICLES RISK RATING:

|. BURIED UTILITIES, DRUMS, AND TANKS RISK RATING:

J. PROTRUDING OBJECTS RISK RATING:

K. GAS CYLINDERS RISK RATING:




SECTION 5: ASSOCIATED SAFETY HAZARDS (Continued)

L. TRENCHING AND EXCAVATIONS RISK RATING:
M. OVERHEAD LIFTS RISK RATING:
N. OVERHEAD HAZARDS RISK RATING:

SECTION 6: ASSOCIATED HEALTH HAZARDS

Probability of Occurrence of Hazard:

1 Hazard may be present but not expected over background level
2 Some level of hazard above background level known to be present
3 High hazard potential
4 Potential for imminent danger to life and health

A. INHALATION HAZARD RISK RATING:

B. SKIN ABSORPTION RISK RATING:

C. HEAT STRESS RISK RATING:

D. NOISE RISK RATING:

E. NON-IONIZING RADIATION RISK RATING:

F. IONIZING RADIATION RISK RATING:

G. COLD STRESS RISK RATING:

H. ERGONOMIC HAZARDS RISK RATING:

. OTHER RISK RATING:




SECTION 7: PHASE ANALYSIS

A. CONSTRUCTION/START-UP

B. OPERATION

C. MAINTENANCE

D. DECOMMISSIONING

SECTION 8: HEALTH AND SAFETY PLAN REQUIRED ELEMENTS

A. AIR MONITORING

B. WORKER TRAINING

C. EMERGENCY RESPONSE

D. MEDICAL SURVEILLANCE

E. INFORMATIONAL PROGRAM

SECTION 9: COMMENTS AND SPECIAL CONSIDERATIONS




Table 1: Requirementsto Satisfy Gate Criteria asa Function of Technology Maturity

FA <> Gate Number 0 1 2 3 4 5 6
Stage Idea Basic Applied Exploratory Advanced Engineering
Research Research Development Development Devel opment Demonstration Deployment
HQ HQ Oversight ’ <> ‘ <> <>
Resear ch Entry Development Entry Demonstration | Deployment
Criterion Test Requirements Requirements Entry User-
Requirements Deter mined

User Need Does the activity address a Essential Essential Essential Essential

documented EM need?
Technical Merit | Isthe activity technically sound? Essential Essential Essential Essential

Isit likely to change a baseline?
End User Isthere an end user signed up to Essential Essential
Involvement strongly support and deploy the Desirable Essential

product?
Cost Doesit appear likely that the Must bein Essential
Effectiveness solution will save money relative Desirable Likely demonstration plan

to the baseline?
ES&H and Risk | Are ES&H or risk issues that Desirable Essential Must bein Essential
Tolerability affect deployment dealt with? demonstration plan
Regulator/ Are stakeholder or regulatory Must bein
Stakehol der issues that affect deployment Started demonstration plan Essential
Acceptance mitigated?
Commercial Isthere aplan to ensure that a
Viahility; technology vendor or other Essential Essential Essential
Viability of DOE | provider will be available?
Application

C:\Data Files\Word\Table 1.doc



Table 2: Entrance Requirementsfor Maturity Stages

MATURITY TECHNICAL END-USER TECHNICAL STAKEHOLDER, COMMERCIAL
STAGE NEED INVOLVEMENT MERIT COST ES& H RISK REGULATORY, VIABILITY
TRIBAL ISSUES
Research B Relevant W Highly
to high- meritorious
priority need
[ ] Need «ill | [_] Addresses L] Improved L] Improved L] Improved [ ] Peer review [ ] Potential
exists performance solution (enabling or | solution (enabling or | solution (enabling or | finds datavalid for | vendor
requirements significantly more significantly less significantly lower use with identified
Development . effective) codtly) risk) regulators and
v% Qﬁvnile?jbelg [] Favorable [] Demongtration | [] Favorable stekeholders
peer review rating | and operating peer review rating
costs estimated
[] Technology
Safety Data Sheet
B Need still | [l Demonstration | [l Demonstration | [l] Demonstration | [l Demonstration | ] Demonstration | [l Vendor
Demonstration | exists cost-sharing plan plan plan permits completed | participatesin
demonstration
B Favorable peer | [l Favorable peer | il Favorable peer
review review review
B Technology
Safety Data Sheet

b Deployment requirestheinformation that Focus Areas collect during Demonstration and issueasan ITSR. U




Table4: Product Maturity Status Deter mination

Tech ID Title: Last Gate:
Date Last Gate Past Y ear Next Gate Will be Passed
MATURITY TECHNICAL END-USER TECHNICAL STAKEHOLDER, COMMERCIAL
STAGE NEED INVOLVEMENT MERIT COST ES& H RISK REGULATORY, VIABILITY
TRIBAL ISSUES
Resear ch ] Relevant [T Highly
to high- meritorious
priority need
[ ] Need till | [ ] Addresses L] Improved L] Improved (] Improved [ ] Peer review [ ] Potential
exists performance solution (enabling or | solution (enabling or ~ solution (enablingor ~ finds datavalid for | vendor
requirements sjgnif@cantly more significantly less s;'gnificantly lower use with identified
Dev elopment . effective) costly) risk) regulators and
DhAvilezbelf [ ] Favorable [] Demonstration [ | Favorable stekeholders
whenn peer review rating | and operating peer review rating
costs estimated [] Technology
Safety Data Sheet
[ ] Need dill | [ ] Demonstration | [ ] Demonstration | [_] Demonstration | [ ] Demonstration | [ ] Demonstration | [ ] Vendor
Demonstration | exists cost-sharing plan plan plan permits completed | participatesin
[ ] Favorable peer | [ ] Favorable peer | [] Favorable peer demonstration
review review review
[] Technology
Safety Data Sheet
Date: PL/TI/WP Manager:




Table 3. Physical Evidence Demonstrating that Entrance Requirements are M et

MATURITY TECHNICAL END-USER TECHNICAL STAKEHOLDER, | COMMERCIAL
STAGE NEED INVOLVEMENT MERIT COST ES& H RISK REGULATORY, VIABILITY
TRIBAL ISSUES
- OST - Office of
relevancy Science (Basic) or
Research review Focus Area
rating; need (Applied) merit
identified in review rating
IPABS
- Need still - End-user validates | - Peer review - Peer review - Peer review - Peer review - Make/buy
in IPABS technical responseas | report confirms report confirms report confirms report confirms | analysis
shown in IPABS advantage over cost-benefit risk-benefit probability of
Development baseline, meeting | estimate analysis acceptance
user performance - Technology
requirements, and Safety Data Sheet
design and
engineering
adequacy
- Need till - ASTD project #or | - Performance - Performance - Performance - Approved - Commitment
Demonstration | in IPABS financia plan entry section of section of section of demonstration by potentia
showing cost sharing | demonstration demonstration demonstration plan | permits vendorsto
plan signed by FA | plan signed by FA | signed by FA lead participatein
lead office & PBS | lead office & PBS | office & PBS demonstration
representative representative representative
- Peer review - Peer review - Peer review

report confirms
clams'

report confirms
clams'

report confirms
clams'

- Technology
Safety Data Sheet

! See text for exceptions
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