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Abstract:

The Department of Energy (DOE) has recently consolidated its Environmental Restoration
and Waste Management activities. Within that new organization, DOE has committed to conduct
Research, Development, Demonstration, Testing, and Evaluation (RDDT&E) activities within the
Office of Technology Development (OTD) to reduce cost, reduce risk, and otherwise improve
the technologies to meet its cleanup goals. Currently available technology is not adequate to
assess environmental contamination, take permanent remedial action, and to eliminate or
minimize the environmental impact of future operations. To focus private sector capabilities on
the high-priority needs of DOE, a series of competitive solicitations will be issued starting in FY
1990. This paper describes the range and scope of the DOE initiatives for private sector
involvement in Applied R&D.

Introduction:

The Department of Energy (DOE) has recently consolidated its Environmental Restoration

and Waste Management activities. Within that new organization, DOE has committed to conduct

Research, Development, Demonstration, Testing, and Evaluation (RDDT&E) activities within the

Office of Technology Development (OTD). The objective of these technology initiatives is to

reduce cost, reduce risk, and otherwise improve the technologies to meet DOE's cleanup goals.

A number of reports provide more detailed background on various aspects of the Department's

environmental restoration and waste management activities.1"6

The OTD is interested in eliciting broad participation from qualified organizations who

can contribute to RDDT&E activities. Argonne National Laboratory has been designated as the

Program Coordination Office for Applied Research and Development (R&D) activities. Martin

Marietta Energy Systems, Oak Ridge, TN and Idaho National Engineering Laboratory have been
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designated as the Program Coordination Offices for Demonstration, Testing and Evaluation

(DT&E) Innovative Technology (IT), respectively. In May, 1990 proposals for Applied Research

and Development were solicited in the areas of: (1) groundwater remediation, (2) soil

remediation, (3) characterization and sensing of buried objects, contamination and/or

geological/hydrological features, and (4) containment of wastes at environmental sites. The R&D

solicitation addresses technologies requiring further development prior to pilot plant/field

demonstration. A seperate DT&E solicitation addresses the application of technologies on DOE

sites in the same four technology application areas. Yet another solicitation addresses Innovative

Technologies in the four areas listed above plus decontamination and decommissioning, waste

treatment and waste minimization.

All solicitations are expected to be issued annually; technical areas of focus and specific format

may be modified for future solicitations based on DOE needs and priorities.

The following definitions (excerpted from DOE Order 4700.1, 3-6-87) determine the

appropriate technology phase in which to submit a proposal:

(1) Applied Research - Systematic study directed towards expanding

scientific knowledge or understanding for direct use

in fulfilling specific Department of Energy needs.

(2) Development - The development and test of systems and pilot

plants judged to be technically and economically

desirable as a means of achieving principal

Departmental goals. Engineering development

concerns itself with processes, preproduction

components, equipment, subsystems, and systems.

Initiation of work in this category is dependent upon

successful demonstration of technical feasibility and

economic potential during the technology phase.

(3) Demonstration - The verification of scale-up, economic and

environmental viability for commercial application,

through design, construction, test and evaluation of

large-scale energy systems in operational

circumstances.



Organizations that successfully develop technologies under the Applied R&D Program may

compete for DT&E funding.

This paper describes the Applied R&D private sector initiative; specifically the Scope of

Work for FY 1990, the Schedule, and the evaluation process.

SCOPE OF WORK IN TECHNOLOGY NEEDS AREAS

For FY 1990, proposals were required to address research and development of

technologies in one of the following areas:

Soil Remediation

Scope of Problem:

Soils, sludges, sediments, soils mixed with buried waste and mill tailings at DOE sites are

contaminated with radionuclides, toxic metals, and hazardous organic compounds.

Contamination has resulted from a variety of operations, including the use of soil

columns, ponds, liquid waste storage tanks, and subsurface disposal of waste. The potential for

migration of radionuclides and heavy metals from contaminated soils necessitates technologies

to treat the contaminated volume in a manner that effectively protects public health, public safety,

and the environment.

In some instances, contamination is contained largely in the surface soils (e.g., Pu

contamination at the Nevada Test Site, and Tc-99 contamination caused by aerial deposition at

diffusion plants). In other cases, there is subsurface contamination of hazardous organics,

nitrates, metals, inorganic salts, and radionuclides resulting from disposal of wastes in lagoons,

shallow-land burial, or leaks from cribs, tanks, and pipes. Soil treatment strategies can be

classified as (a) in-situ treatment and (b) retrieval and treatment.

Successful Technology. Novel chemical, physical, thermal, biological, electrical and/or

mechanical technologies for remediating DOE waste that can be developed for field

demonstration at a DOE site within 18 months and implemented at selected DOE sites within 3

years are desired.

Successful technologies must be able to be implemented at an affordable cost and must

satisfy one or more of the following requirements:

(a) isolation and containment of radioactive constituents or heavy metals, or

(b) long-term immobilization without migration of radioactive constituents or heavy

metals, or



(c) removal of radioactive constituents or heavy metals for treatment, or

(d) degradation of organics or organometallics to innocuous products such as carbon

dioxide and water, or

(e) elimination or reduction to acceptable limits of chemical toxicity, or

(f) removal of chemical constituents for treatment.

Groundwater Remediation

Scope of Problem. Radionuclide. heavy metal, and/or inorganic ion contamination occurs in

groundwater at many DOE sites. This contamination has resulted from a variety of operations,

including the use of liquid waste storage tanks and disposal of liquid wastes to cribs (engineered

leach fields), trenches, and ponds. Many contaminants are dispersed in the soil column

(unsaturated zone) and the groundwater. Because of the migration potential of these

contaminants, technologies are needed to treat the contaminated groundwater in a manner that

effectively protects the environment and human populations. Both extraction and in-situ

technologies for treating these contaminants can be considered.

In addition, contamination of groundwater with organics is a problem at many DOE sites.

The two most common contaminants are trichloroethylene (TCE) and carbon tetrachloride. Other

organics used at DOE sites that may contaminate the groundwater include nonvolatile organics

that are soluble (extractants and complexing agents) and insoluble (PCBs and pesticides).

Organic contaminants in the subsurface can exist in soluble form (dissolved in the groundwater)

or as an insoluble separate phase (free-phase organics) floating on the water table, sinking to the

base of the water table, or sinking to the base of the aquifer.

Successful Technology. Novel chemical, physical, thermal, biological, electrical and/or

mechanical technologies for remediating groundwater at DOE sites that can be developed for

field demonstration at a DOE site within 18 months and implemented at selected DOE sites

within 3 years are desired.

Successful technologies able to be implemented at an affordable cost and must satisfy one

or more of the following requirements:

(a) removal or destruction of organics in the presence of other wastes, or

(b) isolation of heavy metal, radioactive and/or inorganic constituents, or

(c) removal of heavy metal, radioactive and/or inorganic constituents, or

(d) reduction of concentrations to acceptable limits, or



(e) elimination of impacts to surrounding environment, and

Characterization and Sensing of Buried Objects, Contamination, and,Vr

Geological/Hvdrological Features

Scope of Problem. Most DOE sites have some form of subsurface contamination; these range

from buried concentrated waste forms such as tanks or trenches to dispersed contaminants in soil

or water. Many are involved in, or are soon to begin, the Remedial Investigation/Feasibility

Study (RJ/FS) process.

Specific needs are locating, characterizing, and three dimensional mapping of buried tanks

and other concentrated waste forms; locating contamination in groundwater and vadose zones;

tracking the migration of contaminants; and characterizing soils. Worker safety is of particular

concern with buried wastes. Current subsurface sensing and characterization methods for

dispersed contaminants primarily involve a time-consuming, expensive process for drilling wells,

taking samples, sending these to laboratories, and waiting for results. Drilling is very expensive

and leads to possibilities for additional spread of contamination. Sampling often disturbs the

environment to such an extent that results may be invalid. Particularly during remediation

activities, lack of real-time analysis leads to costly delays in operations involving people and

equipment. Groundwater monitoring may continue for many years. Accurate determination of

the spatial distribution, movement, and concentrations of contaminants is essential to the

assessment of remediation needs and for the design of remediation measures. In remedial action

programs, soils need to be characterized in real time to determine requirements for disposition-

Efficient and effective characterization, accurate assessment, and adequate remediation of

dispersed waste in the subsurface require integration of three-dimensional geologic data with

knowledge of:

• the physical, chemical, and biological processes controlling the transport and

distribution of contaminants,

• chemical forces binding contaminants to soil particles, and

• biological mechanisms that transform toxic substances into nontoxic compounds

or vice versa.

Successful Technology. Novel chemical, physical, thermal, biological, electrical and/or

mechanical technologies for characterization and sensing of buried objects, contamination and/or

geological/hydrological features that can be developed for field demonstration at a DOE site



within 18 months and implemented at selected DOE sites within 3 years are desired.

A successful technology must yield rapid, reliable measurements. Since many near-term

instruments are specific to certain contaminants or are applicable to certain geological conditions,

several may need to be combined for complete characterization of a given site. Successful

technologies must be able to be implemented at an affordable cost and must satisfy one or more

of the following requirements:

a) Improve information content and level of confidence of site characterizations, or

b) Reduce environmental or personnel risk of characterization activities, or

c) Substantially reduce the time or cost required for site characterization.

Containment of Contamination at Sites

Scope of Problem. Contamination by hazardous and radioactive materials in soils, sludges, and

groundwaters exists at many DOE sites. Where concentrated sources of contamination exist but

immediate restoration cannot be initiated, it is desirable to temporarily contain the source of

contamination and prevent dilution or migration of contaminants, thereby preventing dispersion

of the contaminants resulting in further environmental damage and escalation of the costs of

restoration. Sources of such contamination include ponds, liquid waste storage tanks, and

subsurface disposal of waste.

Successful Technology. Novel chemical, physical, thermal, biological, electrical and/or

mechanical technologies for containment of DOE waste that can be developed for field

demonstration at a DOE site within 18 months and implemented at selected DOE sites within 3

years are desired.

A successful technology must yield an improved technology for containment of

contaminants. Successful technologies must be applicable at an affordable cost and must satisfy

one or more of the following requirements:

(a) short-term isolation or containment of radioactive, inorganic, and organic

constituents, or

(b) immobilization of contaminants, or

(c) changes in subsurface migration patterns away from environmentally sensitive

areas (e.g., drinking water aquifer) or toward remediation site.

Schedule:

The FY 1990 procurement schedule is shown in Table .



The end-point of the process, placement of contracts, was targeted to coincide with the

end of the Fiscal Year. Prior to that, a number of time-intensive events must occur because

funding and authorization were obtained relatively late in the fiscal year, resulting in a

compressed, but achievable, schedule.

Evaluation Criteria:

The technical evaluation criteria not only indicate that items are important to emphasis

in proposals, but also give an indication of DOE/OTD's priorities and areas of emphasis. Table

gives the technical evaluation criteria given to potential offerors as part of the RFP package

and also used by technical contractors. In addition to the technical criteria listed in Table ,

the price/benefit ratio was also evaluated.

Future Activities:

This paper has focused on the inaugural activity in FY 1990. We anticipate that similar

activities will occur in coming years and that we will modify the general approach as DOE's

needs change and as the process matures.

Possible activities for coming years include repetition of some or all of the scope of work

presented here, broadening the scope to include other areas of Environmental Restoration residual

action, broadening the scope to include ER decontamination and decommissioning and

broadening the scope to address the very real and necessary Waste Operations R&D needs.

Regardless of specific activities, the industrial participation in this applied research and

development program will make substantial contributions to helping DOE meet its goals in

environmental restoration and waste management of reducing risk, reducing costs, and meeting

the cleanup schedules. The work has just begun, the challenges are many, and the needs are

immediate. Against this background, the opportunities to make a significant contribution while

doing professionally satisfying science and engineering must be seized by industry, academia, and

other elements of the private sector.



AREA

IT
R&D
DT&E
EDUC.

Planned

METHOD OF
SOLICITATION

PRDA
RFP
RFP
NOPI

Table .

OTD Solicitations

IMPLEMENTING
ORGANIZATION

D0E-ID/EG7E
DOE-CH/ANL
DOE-ORO/MMED
DOE-HQ

SOLICITATION
TARGET DATE

MAY
APRIL
MAY
APRIL

AREA

OTD Solicitation Status

METHOD OF
SOLICITATION

DATE
ISSUED

REFERENCE

rr
R&D
DT&E
EDUC.

PRDA
RFP
RFP
NOPI

Fixed Price

APRIL 25
APRIL 13
PENDING
APRIL 17

FED. REG. 55, 17484
CBD APRIL 13, 1990, P.I

FED. REG. 55, 14345-6

Contracting Suggestions

Write Milestones and Deliverables Carefully

Protect your interests
BUT guarantee DOE will get its money's worth
Example: State number of tests to be conducted, not the final product
assuming all tests yield positive results

Show path to Demonstration Phase

Future RFP Possibilities

Repeat some or all of this Scope of Work
Broaden scope to other areas of ER Remedial Action
Broaden scope to ER Decontamination & Decommissioning
Broaden scope to Waste Operations



Table X. R&D Proposal Technical Evaluation Criteria FY 90

1. Criterion 1 Technical Approach

1.1 Background on State of Development

The current state of development must be reviewed. Both prior related work by
the proposer and research and development by others should be reviewed. Where
appropriate, literature and meeting presentations should be cited. The review
should be sufficiently-detailed that the technical evaluators can understand both
the current state of development in the area and the deficiencies in the
development which the proposed R&D project will address.

1.2 Technical Approach

In the technical approach subsection, the project should be divided into discrete
tasks. Sufficient detail should be presented to indicate that the proposed work can
be accomplished and that preliminary plans will result in efficient execution of the
proposed work. Necessary experimental design, quality assurance, statistical
evaluation, and other tools should be employed to assure adequate data quality for
evaluation.

1.3 Quality of Milestones, Including Specificity and Timeliness

A set of up to 6 major technical milestones should be identified with a title and
a completion date. The start and completion dates for each milestone can be
expressed in either calendar months or months after contract award. For each
milestone, the proposer should add an explanatory paragraph.

The final milestone should yield an R&D product which DOE can evaluate for
either direct application to DOE's Environmental Restoration and Waste
Management needs or movement into the DT&E phase. In the latter case, a
proposal for funding will be required.

1.4 Quality Assurance

All scientific and engineering proposals must specifically address the QA
measures which will be implemented to ensure quality data from the project.
General organization QA plans, standard operating procedures, etc., may be
referenced or appended where appropriate but are not sufficient Project-specific
QA, including data quality objectives, data review, and other appropriate measures
shall be addressed.



Table X (continued)

2. Criterion 2 Organization and Qualifications

2.1 Qualifications of Key Personnel

For the principal investigator and other key personnel, a paragraph describing their
role in the project and their technical background should be provided. Resumes
should be appended to the proposal and are not part of the page count (see
Enclosure No. 4).

2.2 Recent Relevant Technical Experience.

The organization should present brief descriptions of recent contracts which
illustrate technical and management background. Include in the descriptions the
source and amount of funding, technical project officer with the funding
organization (name, address, and phone number), start and end dates, technical
objectives, and major technical accomplishments.

2.3 Facilities and Equipment

The proposer should present information that the necessary facilities and
equipment are available to accomplish the technical scope. Required special
equipment or facilities (hot cells, major analytical instruments, etc.) should be
described and their availability to the program must be stated. Lengthy
descriptions of routine facilities and equipment are neither needed nor sought.

2.4 Organizational Qualifications

The organization must demonstrate that they have the qualifications to perform the
proposed work. Key personnel and facilities are covered in other evaluation
criteria. In addition in this section, the organization must demonstrate that they
have the financial and management resources necessary to conduct the work.

3. Criterion 3 Demonstration of Relationship to DOE needs must be presented.

3.1 Problem/Need. Identify the specific need described in the RDDT&E Plan.
Provide additional detail as required to describe any particular urgency, for
instance if this is needed to meet a regulatory commitment. If no need is
described in the RDDT&E Plan and you believe one exists, provide a detailed
explanation.

3.2 Technology. Describe the proposed technology, instrument, process, investigation,
etc., and compare to the existing methods of solving the identified problem or
addressing the need, Discuss level of related work by others.



Table X (continued)

3.3 Application. Describe the proposed technology, instrument, process, investigation,
etc., and compare to the existing methods of solving the identified problem or
addressing the need. Discuss level of related work by others.

4. Criterion 4 Anticipated Benefits to DOE must be presented.

4.1 Reduction of Health and Environmental Risks. Identify near-term safety benefits
or long-term permanent reduction of risk to public, workers, or the environment,
compared to current technology.

4.2 Reduction of Costs. Discuss cost effectiveness of the proposed activity, i.e., cost
savings for R&D dollars to be spent. If known, include total cost of RDDT&E
research, and reduction of total life-cycle costs. If not known, provide estimates
and indicate roughly the level of certainty of the estimate.

4.3 Improved Operations. Discuss the degree the project can improve reliability of
operations, minimize the risk of regulatory restrictions, or aid in attainment of
cleanup goals within the schedule set.

5. Price/Benefit Ratio

Based on the evaluation of the technical proposal, is the proposed cost reasonable and
affordable? Assess the reasonable probability of die project yielding a product which will be of
benefit to DOE and the magnitude of that benefit.
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