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Sandia National Laboratories Environmental Restoration Technologies Department is 
developing envkonmental restoration technologies through funding from the US. Department of 
Energy's (DOES) Office of Science and Technology'. InitiaJly, this technology development has 
.been through the Mixed Waste Landfill Integrated Demonstration (MWLJD). It is currently being 
developed through the Contaminant Plume Con- t and Remediation Focus Area, the 
Landfill Stabilization Focus Area, and the characterization, Monitoring, and Sensor Cross- 
Cutting Program This Technology Integration Project (TIP) was responsible for transferring 
MWLJD-developed tedmologies for routine use by environmental restoration groups throughout 
the DOE complex and commercializing t he  technologies to the private sector. The MwL;DD's 

. technology €ransfer/commercialization successes were achieved by involving private industry m 
development, demonstration, and technology transfer/commeraalization activities; @hering 
and disseminating information about MWTJD activities and technologies; and promoting 
stakeholder and regulatory involvement From FY91 through FY95, 30 Technical Task Plans 
(TTPs) were funded. From these TTPs, the MWTJD can claim 15 technology 
transfer/commercialization successes. Another seven technology transfer/ commercialization 
successes are expected. With the changeover to the focus areas, the TIP continued the 
technology transfer/commeraalization efforts begun under the MWLlD. 

*The work described in this reportwas performed for %&a National Laboratories under Technical Task Plan 
#AL-2M1-05. 
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The Environmental Restoration Technologies (ERT) Department at Sandia National 
Laboratories (SNL) is developing environmental restoration technologies through funding from 
the U.S. Department of Energy's (DOE'S) Office of Science and Technology (OS"). This 
technology development in the past was administered through the Mixed Waste Landfill 
Jntegrated Demonstration (MWLID). It is m e n f l y  directed through the Contaminant Plume 
Containment and Remediation (Plume) Focus Area, Landfill Stabilization Focus Area, and the 
Characterization, Monitoring Sensor Cross-Cutting Program. The W I D  was hosted by the 
SNL Environmental Restoration Technologies Department (ERT) from October 1991 to May 
1995. It has demonstrated, assessed, and transferred technologies and systems that lead to 
faster, better, cheaper, and safer in sifu characterization and monitoring of landfills in arid 
environments that contain hazardous and mixed waste. Key goals of the MwL;ID Technology 
Integration Plan (TIP) are routine use of these technologies by environmental restoration 
groups throughout the DOE complex and commercialization of these technologies to the 
private sector. Specifically, the MwlJD worked to faditate the involvement of outside 
partiapants in its activities, to hasten the adoption of successfully demonstrated technologies 
by the DOE and other federal agenaes, and to expedite the transfer of technologies to the 
private sector for commercialization. 

The efforts of the MWLID have been reassigned to the Landfill Stabilization and Plume 
Focus Areas. The SNL-ERT now serves as the lead for the Landfill Stabilization Focus Area's 
Low Level and Other Contaminants in Arid Environments product line and the Plume Focus 
Area's Heavy Metals and Radionuclides product line. The Office of Environmentd Restoration 
and Waste Management is charged with bringing all DOE waste sites into compliance with 
federal, state, and local regulations. The TIP continues to faditate the commeraalization and 
transfer of innovative environmenth technologies to private industry to help meet this 
requirement. 

1 



This Page Intentionally Left Blank 

2 



MATERIALS DEVELOPMENT 

The Technology Integration Project (TIP), for the MWLID, developed and distributed 
information to the DOE'S Office of Environmental Restoration (EM-40), industry, regulators, 
and the general public to faditate their efforts with technology transfer and commeraalization. 
Information is essential to allay stakeholder apprehensions and hasten regulatory acceptance of 
innovative technologies. The materiais development plan of the MWLID required that the 
MWLID provide activities information to members of the Technology Integration Network, 
technology summaries to the Environmental Management (EM) 30/40 field program, and 
technology needs to DOE headquarters and/or field procurement, industry, academia, and the 
public. The SNL-ERT continues these efforts. It has reached these varied audiences by 
gathering data about SNL-ERT technologies for technology summaries, articles, brochures, and 
fact sheets; collecting, reviewing, and editing the SNL input into the Prospective Technology 
(ProTech) Communications System; developing and displaying the MWLID/SNL-ERT poster; 
and assisting with the development and administration of the fivironmental Communications 
Database. The TIP is continuing these processes under the new OST Focus Area structure. The 
processes and system are described below. 

Data Collection 

The TIP directed the collection of information neccesary to guide technology 
transfer/commercialization efforts and to promote MWLID activities and technologies. Data 
collection activities included surveying principal investigators (PIS) to determine licensing 
opportunities, performing a market analysis of SNL technologies included in the Landfill 
Stabilization and Plume Focus areas, gathering information for OST and MWLID documents, 
and suppling information for numerous articles. 

Environmental Management Licensing Survey 

The EM Ticensing Survey was developed to identify possible EM licensing opportunities 
at SNL. More than 100 EM-50-developed technologies have been identified at SNL; they 
represent the pool of possible licensing opportunities. The TIP worked with the SNL 
Technology Transfer and Commercialization Center to query the PIS on the status of their 
Technical Task Plans ("s) from FY90-94. The purpose of the survey was to facilitate 
commercialization of SNL-developed technologies by identifymg promising technologies and 
furthering development and commercialization with industry partners. The steps followed to 
meet the survey's objective were: 

1. Filter, separate, and classify TTPs according to technologies. 
2. Log TTPs in spreadsheet 
3. Read descriptions in depth to determine technologies that may result from the project. 
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4. Scan available and relevent databases to determine whether a technical advance form 
was previously filed for any of these technologies. 

5. Phone/meet with individual inventors to learn more about the project, confirm information 
already collected in the spreadsheet, and ask additional questions regarding project status 
and history. 

6. Prioritize technologies based on data collected. 
7. Develop commercialization strategies for priority technologies. 
M e r  completing Steps 1-6, the SNL TIP reported its findings in the EM-50-funded TTPs Matrix 
(see Appendix B). The survey results are summarized as follows: 

Projects initially identified as having the potential for developing technology: 

TTP projects omitted prior to survey Mailing:* 

TI" projects for which surveys were mailed 

Surveys that were not returned 

Survey responses indicating that no technology was/will be developed 

Survey responses indicating that the TI" was never funded or was combined with 
another m 
Projects for which the responsible PI could not be located 

Survey responses indicating that a technology was/will be developed 

112 

20 

92 

20 

24 

16 

3 

29 

The results were provided to the SNL Technology Transfer and Commercialization 
Center for development of commeraalization strategies for priority technologies. This should 
result in the advancement of appropriate technology transfer strategies for those technologies 
with the greatest comeraalization potential. 

Market Analysis 

The Landfill Market Analysis and technology-specific market analyses were initiated by 
the TIP and continue under the new F o m  Area structure. The SNLERT contracted with the 
Center for Economic Development and Reserach Assistance (CEDRA) at New Mexico State 
University 0 to perform a market assessment and analysis. The purpose of the analysis is 
to faditate the technology transfer and commercialization of SNL-ERT-developed technologies 
for arid and semi-arid landfill and remediation sites. This work is focusing on those SNL 
technologies funded by the Landfill Stabilization Containment Focus Area, the Contaminant 
Plume Focus Area, and the Qlaraderization, Monitoring and Sensor Technology Cross-Cutting 
Program. 

* These kchnoIogies were omitted due to lack of project funding. 
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The project consists of two phases: Phase I - Arid and Semi-Arid Landfill Market 
Assessment and Analysis, and Phase II - Individual Technology Market Assessment and 
Analysis. Phase I consisted of a study to identify DOE needs and market size followed by an 
analysis of the private-sector needs and market size in 17 arid and semi-arid states. Phase I was 
compiled from a secondary literature search consisting of CERCTX, EPA Record of Decisions, 
Department of Energy Installations and Sites, Department of Defense Landfill and Radioactive 
Sites, No Further Remedial Action Planned (NFRAP), RCRA Subtitle D Solid Waste Disposal 
Facilities, RCRA Subtitle S Hazardous Waste Disposal Facilities, and state environment 
departments. Phase II consisted of a s&es of technology-specific market analyses to research 
specific environmentaI, mixed-waste landfill remediation technologies in relation to market 
factors. The complete Statement of Work directing these market analyses is included as 
Appendix C. Both phases of the market analysis were completed in January 1995. 

Document Preparation 

The TIP has collected data on OST Environmental Restoration technologies for the 
following documents (Complete listing of news releases, publications, and electronic media 
coverage are given in Appendix D): 

OST Success Document MWLID Input 
MWLID Brochure 
Directional Drilling Brochure 
Technology Fact Sheets for MWLID Technologies 
Technology Catalog Input 
Base Line Technology Profiles . 
Articles on Magnetometer Towed Array and S E A M E P  in conjunction with Technology 
Transfer Office for presentation by former SNL president A. Narath to DOE Secretary 
O'Leary. 
Articles on Directional Drilling, Dry Banriers, Subsurface Barriers, SitePlannerm/PLUME, 
Sonic Drilling, Drill Cuttings Containment System (DCCS), Thermal Enhanced Vapor 
Extraction System (TEVES), Alternative Landfill Cover Demonstration (ALCD), Landfill 
Assessment and Monitoring System (TAMS), and Cross Borehole Electromagnetic Imaging 
(EM J=ging)- 

ProTech 

The Prospective Technology (ProTech) Communications System is a computer-based 
communication tool for describing environmental technologies. It was developed by Battelle 
Seattle Research Center in support of DOE'S OST. The TIP beta tested ProTech for the MWIJD. 
It was designed to reach an audience who has a stake in a technology's development and 
deployment (i.e., regulators, special interest groups, citizens in communities where the 
technology may be used, potential industrial partners, and users of the technology). 

5 I 



The purpose of ProTech is to facilitate public understanding of innovative technologies 
and involve stakeholders in the development process so that their interests and concerns can be 
identified and addressed by the technology developers before a technology has been 
demonstrated. Stakeholder (public, industry, and regulatory) acceptance of innovative 
technologies is crucial for hastening technology deployment. 

ProTech is a Macintosh Hypercard-based application. The technical input was written 
by the principal investigators (PIS) of the technologies, and peer reviewed by scientists and 
engineers from a variety of organizations to ensure quality. It provides a technoIogy 
description and information on the site where each technology is being demonstrated, and it 
defines the associated site problenis and innovative technology using maps, text, and diagrams. 
The system allows users to compare innovative technologies to currently used (baseline) 
technologies. Some areas of comparison include technical performance, cost, ease of use, and 
regulatory acceptability. ProTech version 3.1 categorizes W I D  technologies under the 
following four areas: 

Drilling, 
Characterization and Monitoring, 
Trealment, and 
Containment/Disposal. 

The utility of the ProTech technology profiles is invaluable. These profiles were the 
basis for the MWLID input into EnviroTrade and the OST's Technology Catalogue. 
Additionally, these profiles were used to educate the Commercialization Planning Workshop 
(CPWsTM) faculty on MWLID technologies. The TIP also used the profiles to prepare a fact sheet 
on each of the technologies. 

The prototype version of ProTech was accepted by the DOE for a national system. The 
most recent version of ProTech is available on the World-Wide Web as ProTech Online. Its 
address is 

http:/ / texas.pnl.gov:2080/W/menu.htmI 
or 

http:/ /www.ern.doe.gov 

Environmental Restoration Technologies Department (ERTD) Poster 

The TIP directed the design and fabrication of a modular poster featuring its efforts in 
characterization, remediation, containment, and technology transfer/commercialization. The 
poster consists of interchangeable panels featuring 15 MWTJD technologies and the technology 
transfer/commercialization successes of six MWLID technologies. It is designed to give a brief 
description and pictorial view of technologies under development and technologies that have 
been transferred and/or commercialized. The ERT'D Poster has been displayed at numerous 
locations including technical exhange meetings, environmental conferences, SNL special 
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events, ERTD tours, an OST midyear review, and several public facilities in Albuquerque, NM 
(see Appendix E). I 

The TIP also directed the design of the brochures for the MWLID and Hybrid 
Directional Drilling as weIl as fact sheets that provide text and color graphics featuring 17 
characterization, remediation, and containment technologies developed under the MWLID. 
These include: 

Cross BorehoIe Electromagnetic Imaging 
Dry Barrier Applications 
Magenetometer Towed Array 
Subsurface Barrier Emplacement 
Design of Capillary Barriers 
Magnetometer Towed Array 
Moisture Logging 
Landfill Assessment and Monitoring System (LAMS) 
Alternative Landfill Cover Design 
Environmental Measurement-While-DrjXng (EMWD) 
Electrokinetic Remediation of Chromium 
In-Situ Gaseous Reduction System 

Vadose Zone Monitoring System 
Thermal Enhanced Vapor Extraction System (TEVES) 
Flow Probe Chemical halyzer 
Fiber Optic and TDR Sensors for the Cone Penetrometer 

stripping Analysis 

Environmental Communications Database 

Partiapants of the Environmental Bottom Line (see the Environmental Bottom Line 
section, page 9) identified the need for a database of businesses interested in receiving 
information from DOE, SNL, and Los Alamos National Laboratory (LANL) regarding'business 
opportunities in environmental restoration and waste management The Environmental 
Communications Database meets this need. 

The Envhonmental Management Program at LANL and the MwL;ID Technology 
Integration Program at SNL have jointIy developed the database designed to provide 
environmental businesses with information on upcoming environmental procurements at each 
of the laboratories and to develop a system withjn each laboratory for tracking these 
procurements. The database consists of two sections: 

Part A. An Environmental Business Profile that provides input for the master "lllitiling 
list." IniW input consists of approximately 280 businesses identified from contacts made at 
the Environmental Bottom Line, the joint LANGsNL Small Business Workshop. 

Part B: A Business Tracking System that provides a mechanism for tracking all 
* environmental procurements, contracts, Cooperative Research and Development 

Agreements (CRADAs), Work for Others, etc. 
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The prototype was completed and tested at the New Mexico Conference on the 
Environment held April 27-29,1994. The response by the environmental business community 
was overwhelming: 60 additional requests were made by companies requesting to be added to 
the database. The SNL-ERT and LANL continue to receive requests. By May 1995, the database 
had listed 374 privately owned companies and 72 government agencies, for a total of 446 
entries. The database identifies 237 businesses that have characterization, remediation, and/or 
treatment expertise. Listings of New Mexico businesses total 295, of which 231 have expertise 
in characterization, remediation, and/or treatment. Of these, 73 are classified as small 
businesses. 

s 

The database can be used for a variety of services including: 

serving as a locator for smalI businesses to find other environmental businesses and 
establish partnerships where together they can provide a full complement of environmental 
assessment and remediation skills, 

hastenjng information dissemination about opportunities at the laboratories available to 
environmental businesses, and 

allowing federal procurement officials and environmental restoration personnel to readily 
locate companies capable of completing desired work. 

Databasespecific funding is no longer available; thus input of new businesses into the 
database has slowed. Use of the database by the procurement office and the Office of Research 
Technology Application (ORTA) has not yet begun. The database is a completely new method 
for them and needs to be presented to procurement management and ORTA as a timesaving 
tool. 

The database is accessible through Internet with an  IP address (128.165.42.26). The 
software needed to access the database ("4D Client" and "Glided Tour") are available from 
Sarah Hayes at LANL and Cecelia V. Williams at SNL. The SNL Supplier Relations and 
Environmental Restoration departments have been provided access to the database. 
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INVOLVEMENT WITH INDUSTRY 

The Technology Integration Project (TIP) for the MwL;ID developed a relationship with 
industry to hasten technology transfer and commercialization. The TIP wiU continue these 
efforts under the new OST Focus Area stnrdure. To develop a successful relationship with 
industry, the TIP seeks to estabhh a link between industry and the national laboratories that 
allows exchange of information, ideas, resources, and experience. Efforts to build an 
industry/laboratory relationship include partiapation in the Environmenfd Bottom Line and 
other small business workshops. These two activities are described below. 

Environmental Bottom Line 

The Environmental Bottom Line (August 1993), a workshop sponsored by DOE, SNL, 
LANL, and the TIP-MWLD, was a briefing for industry and d business. The goal of the 
workshop was to inform participants of the business opportunities in the DOE Environmental 
Restoration and Waste Management Programs at SNL and LANL. These opportunities include 
environmental research, cleanup, A d  technology commeraalization. The state of New Mexico 
small  business assistance programs, Small Business Association (SBA) small business programs, 
and the international marketplace were also discussed. Claire Sink, director of the Technology 
Integration Program, provided information on the DOE-EM mission. Joseph Paladino, manager 
of the Small Business Technology Integration Program, discussed EM business programs. Ron 
Curry, deputy director of the New Mexico Environment Depariment (NMED), addressed the 
regulatory issues of conducting environmental business in the state. 

The workshop participants numbered 250, including speakers, booth presenters, hosts, 
and observers. Demographics identified the attendees as 72 percent industry and 28 percent 
government and/or government contractors. Business attendees were classified as follows: 

According to size: . 

44% Large business 
56% Small business, of which 
95% NewMexico 
5 % Other (Arizona, Colorado, Florida, Illinois, and Washington, D.C.) 

According to general business type: 

68% Environmentalfirms 
32% Nonenvironmental firms 
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According to specific business type (Many businesses were listed in mdtiple categories.): 

67% Consultants 
37% Remediation 
30% Characterjzation/monitoring 
19% Treatment 
13% Transportation/storage 
43% 

The New Mexico contingent represented 91 % of the government and/or govement contractor 
partiapants. They were classified as: 

Other (inchdes constnzction, engineering, testing, computer or public 
services, design, equipment, etc.) 

71% 
25% 
4% Universities 

DOE, LANL, SNL, and other federal laboratories 
New Mexico state, county, or city govemments 

The response to the briefing was very positive. Many participants felt that the 
workshop was an ideal forum for networking with the laboratories, the state, DOE, and other 
small  businesses. Participants said they would attend future workshops and hoped this new 
openness would continue. The key concern of industry was the potential for working with the 
laboratories and the opportunities for commeraalization. Specific comments expressed by the 
~artiapants incIude the following: 

Specify information regarding DOE-wide and local procurement and subcontracting 

Develop a database of businesses interested in receiving information from DOE and the 
laboratories. 
Create a more responsive, pra:xal, and economical procurement process for small 
businesses or they wiIl not be able to compete. 
Provide more marketing professionals to work with the technical people to help with the 
technology transfer process. b 

Standardize rules at the laboratories. 
Create an exchange program between the DOE laboratories and small businesses to &ow 
for a better understanding of how each organization works. 
Establish better channels of communication between technical personnel and procurement 

opportunities. 

personnel. 

Other Small Business Workshops 

In November 1993, a representative of the TIP-h4W"LID presented and partiapated in (1) 
the Hazardous and Mixed Waste Opportunities training session of the EnvironmentaI Small 
Business Workshop: Bridges to EnvFronmentaI Opportunities, held at Lawrence Evermore 
National Laboratory (LLNL) in California and (2) the Regional EnvironmentaI Business 
Interchange held at Westinghouse Hanford Operations (WHO) in Oregon. 
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The LLNL workshop informed s d  businesses of procurement, technology 
development, and technology transfer opportunities for environmental management services 
and materiak at the DOE'S laboratories. The Hazardous and Mixed Waste Opportunities 
training session provided information on sites, current contracts at the laboratories, 
identification of commodity items repeatedly purchased, forecasts of future business 
opportunities, and the laboratory contracts award process. 

The WHO workshop shared with businesses the problems and opportunities available 
in Hanford's environmental cleanup. The mechanisms for taking advantage of these 
opportunities were discussed. M o d  opportunities to discuss the MWLID and its mission 
were provided at networking functions, informational booths, and at site tours. 

11 '~ 



This Page  Intentionally Left Blank 

12 



TECHNOLOGY TRANSFEWCOMMERCIALIZATION 
EFFORTS AND SUCCESSES 

Key goals of the SNL-ERT are to demonstrate innovative environmental technologies, to 
transfer these technologies to environmental restoration groups throughout the DOE complex 
by routine use, and to commercialize these technologies to the private sector. These goals had 
been met through the TIP-WID and continue under the new DOE Focus Area structure. The 
SNL-ERT is continuing these efforts by working to facilitate the involvement of outside 
participants in its acfivities, to hasten the adoption of successfully demonstrated technologies 
by the DOE complex and other federal agenaes, and to expedite the transfer of technologies to 
the private sector for commercialization. 

Technology Transfer 

Technology transfer is recognized as a two-way effort; that is, technology is transferred 
both in and out of SNL. Developing and innovative technologies come to the SNLERT from 
industry, universities, govemment agencies, other national laboratories, and within SNL. In 
addition, technologies must leave the SNL-ERT for use at DOE environmental restoration sites 
or other sites. They may be commercialized. Because this two-way effort exists, the TIP 
recognizes two goals of its technology transfer efforts: (1) provide mechanisms for the "private 
sector," other govemment agenaes, and other national laboratories to use their creativity and 
entrepreneurial spirit in concert with SNL to demonstrate innovative environmental 
technologies (technology transfer in), and (2) facilitate the use and possible commercialization 
of the successfully demonstrated technologies (technology transfer out). 

Formerly the W I D ,  and presently the SNL-ERT, brings together the best talent and 
innovation available, leverages DOE dollars with private investment, improves technology, and 
encourages technology transfer. The SNL-ERT (as the MWLID) has leveraged over $1.2 million 
of OST funding with services and funding from industrial partners since FY91, when the 
MWLID was organized. This leveraged funding has reinforced both DOE'S and SNL-ERT's 
commitment to develop technologies with committed partnerships to fulfill the OST mission. 

Technology transfer into SNL for further development with outside partners has been 
accomplished by: 

utilizingCRADAs, 

collaborating with universities. 

establishing partnerships between industry and the national laboratories, 

obtaining support from other national laboratories and various research laboratories, and 

One of the SNLERT's primary goals is to develop research alliances with private 
industry, universities, other laboratories, and federal agencies to demonstrate innovative 
technologies. Alliances have been developed to employ innovative drilling, sensing, sampling, 
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remediation, and containment technologies. Private industry alliances have been formed with 
Charles Machine Works, Inc. (ChOV) and the Water Development Corporation to develop 
directional/horizontaI boring and sonic drilling. Sensing and sampling capabilities are being 
developed through alliances with ConSolve, Inc., Rust Geotech, GEO-CENTERS, Inc., Science & 
Engineering Associates (SEA), Scitek, Stolar, Inc., and Troxler Corporation. Remediation and 
containment alliances include the Illinois Institute of Technology Research Institute 0, 
W o n t ,  Daniel B. Stephens and Associates, as well as university and national laboratory 
involvement. Partners from other national laboratories, various research laboratories, 
universities, industry, and government also contribute to the development of new technologies. 
(The development partners for FY94 and FY95 are listed in Appendix F.) 

Like the MwL;zD, the SNL-ERT integrates mature technologies from these sources for 
demonstration. For example, an SNL-ERT-funded migration barrier cover is being jointly 
developed by Colorado State University (CSU) and LANL. In another demonstration, IITRI is 
the research partner on the TEVES project, which combines the use of soil heating methods 
developed by IITRI with vacuum extraction methods developed by industry and an off-gas 
treatment system engineered by SNL. 

The MWLID/SNL-ERT current technology development with industry included the 
following projects listed by fiscal year: 

-94 Projects: 25 Technical TTPs 
Seven national laboratories (excluding SNL), six research laboratories, 16 kdustry partners, 
seven universities, and four government agenaes participated on technical projects. 
Two CRADAs were in place: 

1. ConSolve and ANL for the development of Siteplanner and PLUME. 
2. Scitek and PNL for the development of X-Ray Fluorescence Spectroscopy (XRF). 

A No-Cost Agreement continued between CMW and SNL for developing equipment for 
Hybrid Diredional Boring. A second similar agreement is being developed for the 
Environmental Measurement-We-Drilling Project. 
The Waste-management Education and Research Consortium (WERC) participated in 
several different technology demonstrations. 

-95 Projects: 16 Technical TTPs 
0 

0 

Two nationaI laboratories (excluding SNL), four research laboratories, eight industry 
partners, four universities, and five government agenaes participated on technical projects. 
Groundwork was laid for interstate cooperation between environmental regulators through 
the efforts of the Sandia Site Implementation Team (SIT) of the ALCD and the Western 
Governors' Association (WGA). 
Leedshill-Herkenhoff, an Albuquerque engineering firm, contracted with the dry barriers ' 
industry partner Daniel B. Stephens & Associates to design a dry barrier for a LANL project. 
GEO-CENTERS signed two international agreements for further development and use of 
the Magnetometer Towed Array (MTA). . 

As a result of successful demonstration and commercialization of Stripping Analysis, 
Environmental Technologies Group, Inc. is marketing a handheld Stripping Analysis 
device, which became commercially available in June 1995. 
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Two departments at SNL worked with the SNL Technology Transfer Office, the AU Indian 
Pueblo Council (AIPC), the State of New Mexico, CMW, and CERL, hc. to idenbfy a school 
suitable for demonstrating a radon remediation technique using directional drilling. 

The SNGERT is also aggressively developing partnerships with state, municipal, and 
tribal groups to broaden the knowledge and use of its achievements. As the TIP-MWLID, staff 
members worked with the New Mexico Environmental Alliance to apply innovative technical 
solutions to industrial environmental problems. The TIP staff also worked with the New 
Mexico Association of Counties, the New Mexico Municipal League, New Mexico Hazardous 
Waste Management Society, the AIPC, and citizens groups. 

SNL and the SNL-ERT are active participants in the DOE-sponsored WERC, a research 
partnership including the New Mexico universities, national laboratories, and the Navajo 
Community College. The SNLERT also actively supports the Partnership for Environmental 
Technology Education, Youth Opportunity Training, Work-Study Training, and Summer 
Employment for Minority Youth. The SNL-ERT provides internships and graduate research 
opportunities for students and educators to challenge them to become involved with innovative 
solutions to environmental problems. 

Commercialization Planning Workshops 

Through the MWLID TIF', commercialization planning workshops (CPWsTM) were 
offered to aid the principal investigators (PIS) and their private sector partners in marketing 
their technologies to assist in the transfer of these technologies. Two CPWsm were held for the 
MlVLID and the Characterization, Monitoring and Sensors Technology Integrated Program 
(CMSTIP) PIS. The CPWs were sponsored by the OST's EM-52 Technology Integration 
Program, the TIF'-MWLID, and SNGERT. They were funded by OST EM-52 (through 
HAZWRAP) and by the TIP-MWLID. The workshops were conducted by Mohawk Research 
Corporation with a faculty of nine industry and commercialization experts. 

The purpose of the CPWs was to provide business assessments of selected MWLID and 
Ch4STIP technologies and commercialization planning assistance to the PIS. The aim of the 
assistance was to accelerate technology commercialization and enhance the return on federal 
investment in technology development in the federal laboratories. The workshops were 
designed to (1) help the PIS develop a focused, pragmatic commerriAlization plan for each of 
the technologies presented; (2) increase their awareness of private sector methods, techniques, 
and resources for moving new technologies into the marketplace; (3) encourage the PIS and 
their industrial partners to explore alternate applications of the technology in both the DOE 
complex and the private sector; (4) stimulate post-workshop partiapation and implementation 
of the commercialization action plans; and (5) track accomplishments of PIS. The 
commercialization plans developed by the principal investigators covered such topics as 
technical development, market analysis, business development, and licensing potential. 

The CPWs were conducted in a seminar format with the PIS concurrently working on 
technology development and commercialization plans. The faculty worked as a team to 
provide individual, project-specific codtation. As practitioners they provided practical 
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advise and referrals. Seminar topics included Strategies for Commercialization, Engineering 
and Prototype Development, Market Analysis, Patents Licensing, Sources of Capital, and 
Developing a Commercialization Plan. The commercialization experts also performed a 
business assessment and analysis of the commercialization potential of the technologies 
represented at the workshop. 

AMough the workshops were specifically dedicated to working with the 21 PIS (18 
from the MWLID and 3 from the CMSTIP; See Appendix G), several non-active participants 
were allowed to observe the process. Observers included representatives from DOE 
Headquarters, DOE/ALO Energy and Special Programs, HAZWRAP, MWLID, SNL 
Technology Transfer and Commercialization Center, Oak Ridge National Laboratory (ORNL), 
LANL, and LLNL. 

The CPWs were extremely successful in accomplishing the established goals. Each PI 
left the workshops with an improved understanding of the technology transfer and 
commercialization process and with a draft technology transfer/commercialization plan. The 
faculty assessment indicated that each PI has a process or product that can be successfully 
transferred. Both the PIS and observers rated the workshops a success (2.5 on a scale of 3). 
Complete evaluation results are included in Appendix H. 

Responses indicated a need for market analyses for the W I D  technologies and a need 
for funding follow-up support to the PI by the CPW-type experts and the SNL Technology 
Transfer and Commercialization Center. 

Technology Transfer/Commercialization Successes 

Significant accomplishments of the TIP-MWTJD and SNL-ERT include transfer and 
commercialization of many technologies. Successful transfer occurs when a government 
agency accepts or uses the technology at a government site. Successful commercialization 
occurs when private industry markets the technology. Successfully tranferred and/or 
commercialized MWLID/SNL-ERT technologies are described in the sections below. 

Additionally, the contributions of the MWLID/SNL,-ERT have been recognized by 
government officials. In 1994, the govemor of New Mexico, in a letter to Secretary of Energy 
Hazel O'Leary, commended the significant contributions of the MWLID to the state economy 
through commercialking environmental technologies, reducing environmental cleanup costs, 
and advancing technicd education through MRC. 

Technology transfer and commercialization successes are summarized in the following 
tables. Table 1 lists the MWLID technologies that have been transferred, the organization that 
used the technology, the year(s) the transfer was made, and the purpose for the transfer. Table 
2 lists each commercialized technology, the company marketing it, its date of 
commercialization, the initial customer, and the method of commercialization. 
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Table I. Transferred MWLID Technologies 

Technology User 

dvanced In Situ Sandia National Laboratories 
loisture Logging Environmental Restoration 

EAMISTTM Lawrence Livermore National 
Laboratory 

Waste Isolation Pilot Plant 

Westinghouse Hanford Operations 

Los Alamos National Laboratory 

Sandia National Laboratories 
Environmental Restoration 

Westinghouse Savannah River Site 

Lawrence Livermore National 
Laboratory 
and Weiss Associates 

US Department of Agiculture 

Los Alamos National Laboratory ladose Zone 
Aonitoring System Environmental Restoration 

Date Purpose of Transfer 

1994 Monitor soil moistureldensity in deep vadose zone boreholes. 

1991 Two systems installed to track movement and concentration of both the liquid 
and vapor phases of tritated water plume to depth of 40 feet. 

Membranes coated with liquid-indicating and wicking layers mapped and 
measured underground brine flows. 

1992 

1992 

1992 

Two systems emplaced to monitor a carbon tetrachloride plume. 

Transported vapor sampling tubes and absorbent collectors to 230 feet 
horizontally beneath a landfill for tritium and volatile organic compound 
sampling. 

1992 Used in conjunction with Thermal Enhanced Vapor Extraction System for 
critical characterization data collection. Also used to deploy borehole sensors 
at CWL for MWLID characterization. 

Three multi-point sampling membranes installed for soil vapor, vapor pressure, 
and air permeability measurements in a vapor extraction system. 

1992 

1992 Two Kevlar reinforced membranes installed inside PVC-cased wells to a depth 
of 155 feet and filled with water to prevent collapse of the PVC casing during 
steam injection remediation experiments. Also used for borehole liners. 

1992 Installed as borehole liners. 

1994 Modified system used for subsurface assessment and monitoring. 



Table 1. Transferred MWLID Technologies 

Date 

1993 

1994 

Technology- ~ I Purpose of Transfer 

Drilled horizontal, directional borehole, 410 feet long, 40 feet deep, and 6 
inches in diameter. 

Eliminated contaminated water streams which resulted during site 
characterization drilling operations. 

User 
c 
Hybrid Directional Boring Kirtland Air Force Base, RB-I 1 landfill 

1994 

Westinghouse Hanford Operation I Drill Cuttings I Containment System 

the unit for use by Hanford. 

Imaged pits and surrounding soils for plume identification. 

(DCCS) 

Cross Borehole 
Electromagnetic Imaging 
(EM Imaging) 

Dry Barrier Applications 
for Landfills 

Magnetometer Towed 
Array 

Resonantsonic (sm) 

Kirtland Air Force Base, RB-I 1 landfill 

Los Alamos National Laboratory 
Waste Managment 

Sandia National Laboratories 
Environmental Restoration 

Kirtland Air Force Base, RB-I 1 landfill 

Westinghouse Hanford Operations 

1996 
(planned) 

Incorporated into a closure plan for a landfill liner system at the Mixed Waste 
Disposal Facility. 

1993 Classified waste site characterization at Technical Area 2. 

1993 

1991-92 

1993 

Non-intrusive site characterization of nine burial pits. 

Bored ground water monitoring wells, a carbon tetrachloride monitoring and 
extraction well, and vadose zone characterization boreholes. 

Environmental applications in directional boreholes. Provided characterization Sandia National Laboratories 

Westinghouse Hanford Operations 

I Pantex 

1993-94 
I 

1994 IBored four continuous core boreholes. 

boreholes from outside contaminated zone, the first use of Resonantsonic for 
environmental purposes. 

Bored mutltiple directional boreholes. 



Table I. Transferred MWLID Technologies 

Technology User 

;itePlannerTM US Department of Agriculture 

Los Alamos National Laboratory 

Great Plains Coal Gasification Plant 

Idaho National Engineering Laboratory 

US Air Combat Command 

'LUME Tyndale Air Force Base 

iitePlannerTM Joliet Army Ammunitions Plant 

ind PLUME Aberdeen Proving Grounds 

Los Angeles Air Force Base 

Wddon Springs 

Kirtland Air Force Base, RB-I 1 landfill 

Stripping Analysis Westinghouse Hanford Operations 

Elison Air Force Base 

Gray Fluorescence Scitek Corporation 
jpectroscopy (XRF) 

Date * Purpose of Transfer 

1992-94 Provide decision makers with a software system for data compilation during 
remediation activities (characterization and assessment). 

1993-94 

1994 

1994 Part of an Air Force Civil Engineering Services Agency (ACESA) 
project. 

1992-94 Part of an Army Environmental (AEC) project. 

1992-94 Analyze past sampling program results. 

1992-94 Estimate contamination extent 

1993-94 Estimate contamination extent. 
I 

1994 llncluded in the SERDP. 

1994 

1994 

Measured uranium in process sewer. 

Determined concentrations of lead during field characterization activities at site 

1993 Although this technology has not been transferred for use, it is considered 
transferred because the development partners signed a CRADA in May 1993. 



Technology 

Advanced In Situ 
Moisture Logging 

SEAMISTTM 

Vadose Zone 
Monitoring System 

Hybrid Directional Boring 

Drill Cuttings 
Containment System 

Company 

'roxler, Inc. 

(DCCS) 

Cross Borehole 
Electromagnetic Imaging 
(EM Imaging) 

First Commercial Use Method of Commercialization 

Date Customer 
1994 Sandia National Laboratories Troxler, Inc. retains full rights to the probe. The 

Environmental Restoration 

Table 2. Commercialized MWLID Technologies 

lastman Cherrington 
invironmental 

1993 City of Tucson Science and Engineering Associates, Inc., the 
Tucson Airport Authority 
US Air Force 

technology developer, sold the patent on SEAMIST to 
Eastman Cherrington Environmental in 1993. The 
product is being marketed internationally. 

company continues to market and improve the probe. I 

icience and Engineering 
\ssociates, Inc. 

1994 Los Alamos National Laboratory Science and Engineering Associates is marketing the 
Environmental Restoration system as MultiScan". 

:harles Machine 
Vorks, Inc. 

juuler Manufacturing, Inc. 

1992 Westinghouse Savannah River Charles Machine Works, Inc., the makers of 
DITCHWITCHTM, developed this technology with SNL. 
In 1992, they introduced a completely separate line of 
environmental machinery. The technology is being 
marketed internationally'. 

Site 

1994 Sandia National Laboratories Sandia National Laboratories leased the prototype uni 
for testing purposes and is purchasing the unit. 
Guzzler does not plan to build additional units, but is 
capable of doing so if they receive requests for the 

I I  
ilMtech, Inc. 1993 Rocky Flats 

system. 

RlMtech entered the environmental market as a 
seri'ice company in 1994. EM Imaging has been sold 
to the Physical Sciences Laboratory at New Mexico 
State University. The laboratory is marketing the 
technology as Radio Imaging Method (RIM). 



Table 2. Commercialized MWLID Technologies 

First Commercial Use 

Customer 
3epartment of Energy 
3t Sandia National Laboratories 
rechnical Area I1 

Sandia National Laboratories 
Chemical Waste Landfill 

Sandia National Laboratories 
Mixed Waste Landfill 

Applied Research Associates 
at Tyndale Air Force Base 

Technology Method of Commercialization 

GEO-CENTERS is commercializing the services of 
MTA internationally. Two international agreements 
have been signed. 

Water Development is the leading service provider of 
sonic directional drilling technology in the United 
States. ResonantSonic(sm) technology is being 
marketed through a CRADA signed by Water 
Development and Pacific Northwest Laboratory in 
1993. 

Commercialization efforts were conducted through a 
CRADA between Argonne National Laboratory and 
ConSolve. Consolve is also marketing a less robust 
version as SiteViewTM. Both versions are being 
marketed internationally. 

PLUME was commercialized through a CRADA 
between Argonne National Laboratory and ConSolve. 

lagnetometer Towed 
rray (MTA) 

Sandia National Laboratories 
Chemical Waste Landfill 

Expected commercial application 

lirectional Sonic Drilling 

A partnership was established under a no-cost 
cooperative agreement. Hardware is available througl 
Radiometer America. Environmental Technologies 
Group, Inc. is marketing a hand-held version. 

A CRADA has been signed for funding 
commercialization efforts. 

iitePlannerTM 

'LUME 

Stripping Analysis 

Gray Fluorescence 
Spectroscopy (XRF) 

Company 

;EO-CENTERS, Inc. 

Vater Development, Corp. 

:onSolve, Inc. 

:onSolve, Inc. 

tadiometer America, Corp 

icitek, Corp. 

Date 
1993 
- 
- 
1993 

- 
1992 

- 
1994 

- 
1992 

- 
1996 



Completed Technology Transfer/Commercialization (as of FY95) 

Specific technology transfer/commeraaziZation successes of the MWLID/SNL-ERT 
include the following 15 technologies: 

e 

e 

e 

Advanced In-Situ Moisture Logging System 

Charact&ation Project, began using the Troxler 4350 probe for soil moisture/density 
monitoring in deep vadose zone boreholes as part of the Advanced In-Situ Moisture 
Logging System during the summer of 1994. The probe, WE& detects leakage during 
landfill post-closure monitoring, is self-contained; the electronics required to take a reading 
and to program subsequent readings of moisture content and soil density are contained 
within the housing of the device. The probe is drawn through an access tube by a 
computer-monitored winch system and requires no physical electronic connections to the 
surface. Troxler, the industry pariner and patent owner, continues to market and improve 
the probe. 

The Environmental Restoration Project at SNL, through its Site Wide Hydrogeologic 

S M F  

sample collection, in s ib  measurements, and transporting sensors downhole without 
dowing contact between the instruments and the contaminated soils, was sold to Eastman 
Cherrington Environmental by SEA, the technology developer. Demonstrations were 
performed at various sites including LLNL, WHO, the Waste Isolation Pilot Plant (WIPP), 
LANL SNL, WSRS, and Utica, NB, between 1991 and 1995. The first commercial use of the 
technology was conducted for the City of Tucson, Tucson Airport Authority and the U.S. 
Air Force in 1993. Eastman Cherrington has several patents pending on the extension of 
SEAMISF for applications both above and below ground. The technology earned a 1994 
R&D 100 Award for Technical Excellence. 

The patent for SEAMEP, an inverting membrane liner used for borehole lining, 

The S E W F M  inverting membrane technology has been adapted for use in the 
Vadose Zone Monitoring Svstem and Pipe Explorerm. m e  Vadose Zone Monitoring 
system incorporates SEA*, commercially kno~n as ~ u l t i  scanm, for use in the 
integrated pressure and gas sampling system that has been developed for characterizing 
and monitoring con taminant transport in soils with deep vadose zones. Pipe Explorer uses 
the inverting membrane concept to address the problem of dete&g/characterizing 
radioactive contamination inside of pipes and ducts at nuclear process facilities undergoing 
decontamination and decommisioning activities. This spin-off technology has been 
successfully developed and demonstrated by SEA under Research Opportunity 
Announcement (ROA) from DOE Morgantown Energy Technology Center. Funding is 
provided by the DOE-OST. 

Vadose Zone Monitoring System - Multi ScanTM 
The Vadose Monitoring System technology was transferred to the LANL 

Environmental Restoration (ER) group in August 1994 for subsurface assessment and 
.monitoring. SNL-ER is using the system in tracer studies at the Chemical Waste Landfill 
(CWL) SNL and SEA built the integrated pressure and gas sampling system using the 
SEAMIsTiu borehole liner to monitor movement of volatile contaminants in soils with deep 
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vadose zones. Demonstrations were conducted at Sandia's CWL in 1994. SEA is marketing 
the system as Muleanm. The commercialized system is a stand-alone field system that 
performs real-fime measurement at up to 64 vapor sampling ports in either single or 
multiple wells. Applications of the system include monitoring con taminant movement in 
soils resulting from changes in barometric pressure, verifying the integrity of sub-surface 
ground barriers using tracer gases, tracking con taminant plume movement on a long-term 
basis, and monitoring effectiveness of remediation programs. 

Hybrid Directional Boring 
CMW, which is best known for its DITCHWITCHTM product line, is marketing a 

new class of hybrid directional boring machinery that provides access beneath 
environmental sites. This system produces a borehole without generating cuttings via a 
compaction boring technique. Its first commercial use was conducted in 1992 at the WSRS, 
where CMW drilled a 3" diameter, 570' horizontal well to a depth from the surface of 40'. 
The test bed prototype machine is capable of 80,000 pounds of thrust, high torque, and 
thorough decontamination. The machinery is capable of initiating a borehole at ground 
level, steering down to a desired depth, continuing along at that depth, then steering back 
to the surface. The system has potential for use in characterization, monitoring, and 
remediation of waste sites and ventilation of radon from under buildings. The technology 
has successfully demonstrated surface-to-surface capability in arid and non-arid climates. 
In addition to a WSRS application of the technology, a successful demonstration occurred at 
SNL in 1993. CMW has demonstrated the hybrid directional boring equipment for the 
international as well as national DITCHWITW franchises. Additionally, the equipment 
was demonstrated at an international construction trade show, Bauma '95, in Miinchen, 
Germany during April 1995. Several patent disclosures have been made by SNL and CMW. 
Hardware in the patent process include (1) a latch mechanism that allows the use of 
existing, vertically-oriented soil samplers in a horizontal borehole and (2) a sampler capable 
of taking multiple samples along the borehole in a single operation. 

A recent development called the Sampler Emplacement System was developed to 
enhance the capabilities of the hybrid directional boring machinery. The system takes 
samples while drilling. 

Drill Cuttings Containment System (DCCS) 

existing commercial products according to SNL specifications. Tests were completed on the 
unit at SNL and WHO. The system, used for containment of contaminated drill cuttings 
produced while air drilling, is capable of vacuuming and filtering a wide range of materials. 
SNL's Environmental Drilling Projects Group initiated the DCCS project to improve 
containment of cuttings at hazardous waste sites. Guzzler Manufacturing, Inc. built the 
prototype machine, which was demonstrated at SNL in 1993. One prototype exists, and 
although Guzzler Manufacturing is capable of building duplicate units, they currently have 
no plans to do so. 

SNL is in the process of purchasing the prototype DCCS, which was adapted from 

Cross Borehole Electromagnetic Imaging (EM Imaging) 

Raytheon Nevada Services. These companies have obtained outside service contract work 
The SNL PI transferred this technology to the commercial partners, RIMtech and 
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based on the technology developed and demonstrated at the MWLID, which can be used to 
map the subsurface of a site by measuring the attenuation and phase shift of radio 
frequency signals propagated between boreholes. Several surveys have been conducted at 
SNL's CWL: a 3-D survey of the 60s Pits utilizing transmitters in the two slant boreholes 
and the receiver roving the surface (1993); borehole-to-borehole imaging of the Unlined 
Chromic Aad Pit (UCAP) utilizing the three UCAP wells (1992-93); and borehole-to- 
borehole imaging utilizing a pulsed radar system (1993). A demonstration was also 
completed at the Kirtland Air Force Base (KAFB) Radioactive Burial-11 (RB-11) landfill. The 
commercial partners have obtained EM Imaging m e y  work based on the MWLID 
successes. Specific work for RIMtech and Raytheon Nevada Services includes 
characterization of disposal trenches at Rocky Flats (first commercid use in 1993), plume 
and l e e  detection at Fernald, enhanced oil recovery for the AMOCO Consortium, and 
monitoring infiltration through fractured basalt at Idaho National Engineering Laboratory 
@VEL). The commeraal rights to the technology were sold to the Physical Science 
Laboratory (EL) at NMSU in 1994. PSL is marketing the technology as the Radio Imaging 
Method (RIM). 

Dry Barrier Applications for LandfiUs 

Barrier Applications for Landfills project has been incorporated into the LANL Waste 
Management Plan as part of a landfill h e r  system for the Mixed Waste Disposal Facility. A 
dry barrier is composed of fine material over coarse layers of geologic material. The coarse 
layer is dried by ambient air flow to reduce potential water migration into contaminated 
soil, which can create leachate. To create a dry barrier, air is circulated into the coarse layer 
where it accumulates water vapor as it passes through the layer and then emerges as moist 
air. SNL and its partners have made a substantial modification and improvement to the dry 
barrier concept by using a coarse layer of material that has a significant primary storage 
(Le., has suffiaent interconneted pore space to hold significant qualities of liquid). In this 
design, water that moves from the fine layer into the coarse layer is held by the primary 
storage of the coarse layer. Air flow through this layer can then remove the water over a 
much greater time than if the water was not held in the primary porosity of the coarse layer. 
The technology is being developed under a contractual agreement with UNM and Daniel B. 
Stevens and Associates. The rights to the origmal patent are owned by Daniel B. Stevens 
and Associates, which is a co-applicant with SNL for a patent on modifications to the 
technology. 

The Dry Barrier Concept developed and demonstrated at SNL through the Dry 

Magnetometer Towed Array (MT'A) 
GEO-CENTERS, Inc. is comerciaking the services of the MTA, a rugged low- 

magnetic-signature vehicle that tows a trailer containing an array of seven field 
magnetometers with precise satellite positioning. The system is capabable of locating and 
mapping buried ferrous (iron) metalcontaining wastes. Analysis of maps generated with 
the MTA indicates size, depth, and location of objects. The MTA can survey an average of 
20 acres per day up to 14 feet deep. It was successfully demonstrated at the SNL CWL and 
Technical Areas II (TA-2) and 3 (TA-3) and KAFB's RE3-11 landfill. GEO-CENTERS 
conducted its first commeraal survey at SNL TA-2 in 1993. Other commercial surveys have 
been conducted at LANL, KAFB, Aberdeen Proving Grounds, and for the Southern 
California Gas Company. GEeCENTERS has several patent applications in process. 
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Benefits that GEO-CENTERS gained from collaborating with SNL on the MTA 
included gaining knowledge and a relevant technical critique of the system. This work was 
partially responsible for GEO-CENTERS' decision to develop a multiple sensor system, the 
Surface Towed Ordnance Locator (STOW), that will collect both magnetic and 
electromagnetic data simultaneously. 

Resonantsonic9 drilling technique 
A collaboration between SNL and Water DeveIopment Corporation (a-sonic drilling 

equipment manufacturer and contractor) resulted in a 1993 demonstration of the low-angle, 
slant drilling capabilities of the ResonantSoniP drilling technique. Sonic drilling allows 
rapid drilling without a significant waste stream and affords the opportunity to collect 
100% of the core. The collaboration was designed to evaluate and improve the performance 
of sonic drills for slant hole drilling, which included instrumentation of the system to isolate 
parameters that would be used to improve system performance. Two demonstration slant 
boreholes were drilled beneath the SNL CWL to provide concurrent acquisition of unique 
time-resolved data characterizing the mechanical behavior of the sonic drilling system 
dwring operation. The demonstration was the first installation of low-angle slant boreholes 
for environment purposes under a waste site using sonic drilling technology. Dynamic 
drilling data were obtained using an instrumented subassembly newly designed by SNL. 

, The structural element for this subassembly was manufactured by Water Development 
Corp. and corresponded to the uppermost section of drill pipe in the string (stinger), which 
mounts directly below the sonic drill head. The transducer package added at SNL included 
strain gages and an accelerometer. These sensors have provided developers with an 
understanding of forces experienced during drilling and identified failure modes. 

Alternative Landfill Cover Demonstration (ALCD) 

Protection Agency (EPA) and environmental divisions from the western states in the 
ALCD. Endorsement by the WGA and the Committee to Develop On-site Innovative 
Technologies (DOIT), SNL is leading an effort to inaugerate interstate cooperation. The 
project will provide alternatives to the EPA's landfill cover designs that will work more 
effectively in arid climates at significant cost savings. The ALCD will coordinate input from 
other SNL-ERT technology development projects to provide more effective landfill cover 
designs. It will also oversee the testing of innovative landfill covers. These designs, along 
with currently required EPA cover designs, will be instaJled and monitored in a side-by- 
side demonstration at SNL. The covers will be evaluated ind compared based on 
construction, cost, and performance criteria. Performance criteria include runoff, erosion, 
movement through the cover, lateral drainage, change in water storage, and 
evapotranspiration. 

The ALCD is facilitating regulatory acceptance by involving the Environmen.tal 

SitePlannerm 
Consolve, Inc. commercialized this object-oriented database system designed for site 

assessment work to integrate, manage, and display site characterization data as it is being 
generated. Internally, Argonne National Laboratory's (ANL's) Environmental Assessment 
and Information Sciences Division and Environmental Research Division have been actively 
using SitePlannerTM for site characterization at a variety of sponsors' sites from 1992 
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through 1994. The sites include DOE's Weldon Spring, DOE's Great Plains Coal 
Gasification Plant, the Army's Joliet Army Ammunition Plant and Aberdeen Proving 
Grounds, the Air Force's Los Angeles Air Force Base, USDA food storage facility locations 
in Nebraska, and ANL itself. Externally, SitePlannerm demonstrations have been given for 
environmental research staff from LANL, SNL, INEL, and the A r m y ' s  Environmental 
Center (formerly USATHAMA). The first commeraal use of SitePlannerTM was made at 
SNL's Mixed Waste Landfill (MWL) in 1992. 

SitePlannerm has been included as one of the technologies incorporated in the 
Expedited Site Characterization approach advocated by CMSTIP. 

PLUME 
Consolve commeraalized this interactive software package developed at ANL with 

funding from the MWLID in May 1994. The software enables drastic redudions in costs and 
time required for characterization because it addresses the entire sampling strategy problem 
from contamination measurement to benefit assessment for more sampling to 
recommendation for sampling locations. PLUME'S initial demonstration was conducted 
through MWLID field work during FY94 at SNL, where it was incorporated into the Sandia 
Environmental Decision Support System (SEDSS). The first commercial application of 
PLUME continues at Tyndale Air Force Base by Applied Research Associates. The software 
was commeraalized through a CRADA between ANL and Consolve. As its part of the 
CRADA, ANL, provided code, documentation, and external verification for PLUME, while 
ConSolve focused on providing dynamic data exchange capabilities between PLUME and 
Siteplanner. In addition to commercial availability through Consolve, PLUME is available 
to federal agencies through Engineering Software Transfer Center (ESTC) at ORNL. The 
University of Chicago o m  the copyright. 

SiteViewTM 
Consolve has developed and is marketing a less robust version of SitePlannerm 

called SiteViewTM as an inexpensive, easy way to create 3-D visualizations of environmental 
data on Pentium-based computers. SiteViewTM combines object-oriented data manipulation 
with features that allow users to integrate, analyze, and view complex spatially referenced 
data. For example, SiteViewTM can display topographic and planimetric maps; 
contamination plumes in air, soil, and water; subsurface stratigraphy and groundwater flow 
information; and the relationship of contamination to topographical and operations data. 

. StJippingAnalysis 
The PNL PI for Stripping M y s i s  is working with Radiometer America 

Corporation to develop process manuals to commeraalize with the analytical equipment 
that is used to determine the concentrations of leachable chromium, lead, cadmium, copper, 
nickel, zinc, and cobalt on soils and sediments, and to identify underground source plumes 
underlying chemical and mixed waste landfills. The first commercial use of this Stripping 
Analysis technology determined concentrations of leachable chromium at SNL CWL in 
1992. It has also been demonstrated at WHO and Elison Air Force Base. PNL, the NMSU 
Department of Chemistry, and Radiometer Corp. are collaborating on this technology. No 
patents or copyrights exist. 

26 



X-ray Fluorescence Spectroscopy 
XRF, a system used to detect and quantify inorganic contamination in soils above 

the water table using a photoelectric process, is expected to be commercialized by 1996 after 
the demonstration of the final prototype. PNL and %it& developed this technology. The 
prototype probe was demonstrated at SNL in September 1993. PNL and Scitek are working 
on this project under a CRADA signed in 1993. The PNL PI has developed a 
commercialization plan. 

Pending Technology Transfer/Commercialization (as of FY95) 

Pending Technology Transfers/Commeraalizations include the following seven 
technologies: 

Electrokinetics 
To continue research and development of electrokinetics, the SNL-ERT has 

contracted with NMSU to determine its marketing potentiaI. The electrokinetic program at 
SNL has been extending electrokinetic remediation technology to unsaturated soils. This 
technology is intended to provide a method for in situ removal of anionic (negatively 
charged) heavy metal contaminants from unsaturated soils. For the MMUD, this included 
chromium, which is one of the contaminants of interest in the SNL CWL UCAP. Although 
this technology has not yet been transferred, the SNL PI has developed a commercialization 
Plan. 

Mdti-sensor Analysis Program for Environmental Restoration (MAPER) 
Commercialization of MAPER, which was demonstrated as part of the Thermal 

Enhanced Vapor Extraction System (TEVl3) and Landfill Assessment and Monitoring 
System (LAMS) projects, is being directed by the SNL-ERT. MAPER is a software package 
for analysis of waste site geophysical characterization data. It utilizes all geophysical site 
data to produce an optimal estimate of the distribution of buried material. The data fusion 
is achieved through a joint optimization algorihx the buried material estimate is obtained 
as a weighted average of the observation residuals from each sensor type. The 
development of MAPER is supported by the DOE OST through the Cross-Cutting and 
Advanced Technology Program, MWLID, and WERC. 

Sandia Environmental Decision Support System (SEDSS) 

operational version in FY95. The system is designed to extend the application of risk-based 
performance assessment methodologies to environmentaI restoration and waste 
management activities. This problem-solving approach explicitly accommodates 
uncertajnty while integrating risk analysis with data collection. The SEDSS prototype is 
being developed to link numerous probability-based analysis tools in a user-friendIy 
computer-based enirironment. SitePlannerTM and PLUME, OST-developed software, have 
been linked to the SEDSS prototype. Eventually, the system will provide the user with a 
mechanism for making and substantiating decisions based on either (1) a level of 

A license is pending for the SEDSS. A system prototype will be developed into an 
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confidence in the environmental restoration or waste management path that should be 
taken or (2) the feasibility of the assoaated costs of the various .s-tions. IITRI is 
commeraalizing this technology. 

Thermal Enhanced Vapor Extraction System (TEVES) 

(resistive and dielectric) with a vacuum vapor extraction system and an off-gas treatment 
system SNL and the Illinois Institute of Technology Research Institute 0 are 
developing the system. An SNGER demonstration was conducted at the CWL for the 
remediation of VOCs.. IITRI is commeraalizing the technology through Groundwater 
Technology. Groundwater Technology is actively pursuing commercial applications of 
TEVES. 

Transfer is pending for the TEVES, which combines two soil heating methods 

Environmental Measurement-We-Drilling System (EMWD) 
A commercially available EMMD System will be marketed in 1997 if the system is 

shown to be technically and economically feasible. A field implementation of the full 
system at a radioactive/mixed waste site is scheduled for April 1996. In an EMWD, 
downhole smors  are located behind the drill bit and linked by a high-speed data 
transmission system to a computer at the surface. As a borehole is created, data are 
collected on the nature and extent of contamination, enabling on-the-spot decisions to be 
made regarding drilling and sampling strategies. Prehminary field tests have been 
conducted at the CMW directional boring test site, the radioactive calibration facility at 
Grants, NM, and at SNL. Although this technology has not yet been transferred, a 
commeraalization plan has been developed. 

Borehole Tension Permeameter 
The pump and pressure monitoring components of the Borehole Tension 

Permeameter system are planned for commercial release. This system infiltrates (i.e., 
slowly adds) water into soil under unsaturated soil conditions to provide data suitable for 
hydraulic conductivity and estimates near ambient soil moisture conditions. Depending on 
funding, further development of the packer system and'porous pads will evolve around' 
materials selection software. Three years of development are antiapated for full 
capabilities, including a syringe pump system, packer system, below water table capability, 
and software development. The system has been demonstrated at INEL. Although this 
technology has not yet been transferred, the PI has developed a commercialization plan. 

Gosswell Seismic Imaging 
Licensing is pending for Gosswell Seismic Imaging, a technology that provides a 

means to image the geology between boreholes. The information provides understanding 
of con taminant transport and selection of the best remediation methods. Field 
demonstrations have shown good correlation of imaged veloaties with geology interpreted 
from well logs. The technology can be used at a wide variety of sites and in conjunction 
with several different remediation processes. Seismic h g i n g  can be used at any site 
where information on geology between boreholes is necessary. It can also be used for 
. monitoring any remediation technology that significantly changes the seismic properties of 
the subsurface. DOE, SNL, and Richard Hills own the patent on the Advanced Downhole 



Periodic Seismic Generator. Although this technology has not yet been transferred, the PI 
has developed a commercialization plan. 

International Technology Transfer/Commercialization Successes 
(as of FY95) 

Further development of technology transfer and commercialization opportunities of 
mature technologies with international businesses could benefit the DOE cleanup mission and 
the U.S. environmental management industry. Already the SNL-ERT has experienced success 
in the international arena. The following six SNLERT-developed technologies have been 
demonstrated or used commercially internationally: 

0 

0 

e 

SEAMISTTM 
SEAMISFM has been demonstrated for an international audience and has received 

international press. Companies from Germany, China, Taiwan, and Mexico have shown an 
interest. Eastman Cherrington Environmental has had suffiaent interest from Taiwan that 
they have applied for a Taiwanese patent. An installation in Mexico is also probable. 

Hybrid Directional Boring 

and international DITCHWITW franchises. Additionally, the equipment was 
demonstrated at an international construction trade show, Bauma '95, in Miinchen, 
Germany in April 1995. CMW is confident that the hybrid directional boring technology 
will be used internationally. 

CMW has demonstrated the hybrid directional boring equipment for the national 

Cross Borehole Electromagnetic Imaging (EM Imaging) 

oil industries and is now being used in Australia, Canada, Russia, and Spain by these 
industries. The commercial rights to the technology were purchased in 1994 by PSL at 
NMSU. The laboratory is working with Raton Technology Research to access the national 
and international environmental markets. The technology is being marketed as the Radio 
Imaging Method (RIM). 

EM Imaging technology has been demonstrated internationally to the mining and 

Magnetometer Towed Array (MTA) 
GEO-CENTERS has conducted a series of successful demonstrations in Germany 

with a man-portable version of the Surface Towed Ordnance Locator System (STOLSTM) (i.e, 
MTA), which was commerdized in the U.S. in 1993. GEO-CENTERS has also recently 
completed two international agreements. It has entered into a licensing agreement with 
Ehtsorgungs und Sanierungstecknik GmbH (E.S.T.), a wholly owned subsidiary of 
Deutsche Aerospace, Germany, to provide equipment, manpower, and training. 

It has entered a parallel agreement with schiebel Electronics, Austria, to jointly 
develop and market new sensors for the STOLSTM. Under this agreement, GEO-CENTERS 
will provide the target analysis software. GEO-CENTERS wiU serve as the U.S. 
representative for this jointly developed technology. 
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SitePlannerTM 
The SitePlannerTM software has been internationally commercialized by ConSolve. 

The software is currently used in Australia and Korea. ConSolve is seeking a distributor for 
the European market. 

SiteViewTM 
More than 100 copies of ConSolve's less robust version of SitePlannerTM called 

SiteViewm have been sold internationally. 
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REGULATORY INVOLVEMENT 

Technologies developed under the MWLID, and presently under the new DOE Focus 
Area structure, must gain regulatory acceptance to ensure that proven technoIogies are 
transferred for government and private sector use. Key concerns of the SNL-ERT include 
shortening permitting time, reducing permitting costs, minimizing duplicate and unnecessarily 
sequential requirements, increasing deployment, obtaining interstate cooperation, increasing 
the number of technologies being permitted, and achieving faster commeraalization. A 
fundamental step toward eliminating these concern is to establish credible, twtway 
relationships and methods of communication between technology developers and regulators 
early in the process of development, demonstration, testing, and evaluation. The SNGERT and 
MWLID TIP have fostered regulatory involvement by participating in the Resource 
Conservation Recovery Act (RCRA) Research, Development, and Demonstration (RD&D) 
permitting process and in the WGA's Committee for Developing On-site Innovative 
Technologies (DOIT) activities, including the Sandia Site Implementation Team (SSIT). 
Regulators have also parfiapated as members of the Technical Support Groups which perform 
technology evaluations and recommend new development projects for funding. 

Research, Development, and Demonstration Permits 

The MwL;ID assisted in obtaining RCRA permits for the field demonstration of 
remediation technologies. The Strafegyfbr Mixed Waste Landfill Integrated Demonstration: A 
Roadmap, 1991, presents the MwLID's strategy for collaborating with the SNL-Environmental 
Restoration to demonstrate developing environmental technologies at the CWL and MWL and 
transfer successfully demonstrated technoIogies for .full-scale application at these sites. RD&D 
permitting activities in FY94 and FY95 included obtaining permits for demonstrations of two 
technologies: TEVES, Electrokinetic Remediation of Chromium from Unsaturated Soil, and (in 
FY96) the In-Situ Gaseous Reduction System (IGRS) demonstration. 

Thermal Enhanced Vapor Extraction System (TEVES) 

The MWLID PI submitted a permit application and was granted an RD&D permit in 
November 1994 to conduct VOC remediation at the CWL using TEVES. The TIP assisted with 
the public comment stage of this permit application. This was the first RD&D permit 
application submitted to and awarded by the NMED. 

Electrokinetic Remediation of Chromium from Unsaturated Soil 

The Electrokinetics project applied for an RD&D permit to conduct a chromium 
remediation process using electrokinetics. Based on response to the application by the NMED, 
the application was revised to include involvement of the EPA's SITE program and to provide 
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further definition of the experimental design based on clean field test results. The permit was 
granted July 18,1995 and went into effect August 17,1995. 

In-Situ Gaseous Reduction System 

The first draft of the permit application for a demonstration of the IGRS for reduction of 
chromium has been completed and is being reviewed. 

Western Governors' Association 

Environmental representatives from ten western states and the EPA reviewed the Test 
Plan for the ALCD and provided feedback regarding the demonstration. This participation 
illustrates the successes of the ALCD and WGA in facilitating regulatory approval by 
increasing involvement of federal and state regulators. The ALCD PI, TIP PI, and the WGA 
intitiated regulatory and stakeholder involvement in 1994. The WGA is also initiating 
interstate cooperation to hasten acceptance of innovative technologies among states. 
Environmental regulators involved in the ALCD represent New Mexico, Texas, Nevada, 
Washington, Arizona, Nebraska, Utah, California, Idaho, Colorado, EPA Regions 6 and 8, and 
EPA Headquarters. Gaining regulatory approval also hastens public acceptance. Stakeholder 
contacts such as meetings, tours, and videos began in June 1995 and continued through August 
1995 when the ALCD Phase I construction was completed. (See page 34, "Western Governors 
Association - DOlT Activities," for more information). Phase 11 construction will occur in 1996 
at which h e  data on cost and constructability will be collected for inclusion in a report on 
these uses. Perfomance data for both phases will be collected and reported periodicdy.over 
the next five years. 

All funding for the research, design, construction, and testing of the landfill designs is 
being provided by the OST. However, through the support of the WGA, the NMED is working 
with the TIP to facilitate the interstate cooperation and stakeholder involvement processes. * 

This ongoing effort began in 1993 when*the WGA introduced a legal agreement among the 
states that would allow interstate acceptance of innovative technologies. 

Involving regulators throughout the ALCD project will facilitate the acceptance of 
alternative designs for closure consideration. These covers will provide increased performance 
for arid sites at a significant cost savings. Obtaining an interstate cooperation agreement could 
also save thousands of dollars for each project because the permitting process would be 
simplified. 
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PUBLIC RELATIONS 

Developing good public relations is essential for facilitating public and regulatory and 
stakeholder acceptance of innovative technologies. TIP uses press releases to inform both the 
technical and popular audiences. These press releases have generated significant interest, as 
evidenced by the extent of electronic media coverage and publications. Media coverage serves 
as a conduit to public partiupation 

Media Coverage 

The MWLID TIP initiated, facilitated, and assisted the staging and writing of nine news 
releases, 21 external publications, 20 internal publications, and 6 broadcasts on either radio or 
television. A reference list of these events appears in Appendix D. 

Awards 

SNL-ERT efforts have gained significant exposure through outside recognition. In 
September 1994, SEAMEPI received an R&D 100 Award for Technical Excellence. The R&D 
Awards, an international competition, recognized the 100 most technologically significant new 
products of the year. The purpose of the awards is to acknowledge innovators and 
organizations for outstanding practical technical developments and to identify significant 
technological advances. Exposure included public announcement of the winners in the 
September 1994 issue of the R b D  Magazine. Winning products were also featured on major 
radio and television stations as well as in newspapers and trade journals. 

$ 

In 1994, the International Association for Computer Methods and Advances in 
Geomechanics award John Stormont, PI for Dry Barrier Applications for Landfdk, the Young 
Researcher Outstanding Contribution to Consituative Model Applications. The award 
recognized the paper “Prediction of Dialation and Permeability Changes in Rock Salt,” J. 
Stormont, J. Daemen, and C. Desai, Infernational Journal of Num-cal  and Analytical Methods in 
Geomechanics, vol. 16, pp. %5-569,1992. 

TIP’S general technology transfer efforts have also gained recognition. Ii.1 November 
1994, TIP’S technology transfer efforts for the former MWLID received an  honorable mention 
from the Federal Laboratory Consortium’s Annual Award for Excellence in Technology 
Transfer. 
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PUBLIC PARTICIPATION 

One method used to measure the MWLID/SNL-ERT's success is by quantdying the 
number of developed technologies that have been transferred to private industry. Innovative 
technologies must obtain public, industry, and regulatory approval. A fundamental step 
toward approval is to establish credible two-way relationships and methods of communication 
between technology developers and stakeholders early in the process of development, 
demonstration, testing, and evaluation. A list of meetings that fostered relationships between 
technology developers and stakeholders can be found in Appendix I. Interfacing with 
stakeholders is necessary to achieve greater acceptance of innovative technologies, avoid 
obstruction and litigation during cleanup activities, and hasten technology transfer to the 
private sector. The TIP has fostered stakeholder involvement by drafting a public Participation 
plan, participating in the Sandia Public Involvement Working Group (SPIWG) and WGA DOlT 
activities like the Sandia Site Implementation Team (SSI"), attending workshops that provide 
training in public participation methods, and promoting its projects through conferences and 
poster presentations. 

Public Participation Plan 

The Public Partiapation Plan for the MWLID was drafted with the intent of assuring 
meaningful public participation using quality prinaples to meet stakeholder needs and 
continually improve the methods used to address their concerns. The plan identifies members 
of the public who represent the culturally, ethnically, and racially diverse population living 
near SNL. Key groups identified include the Mountahview Advisory' Council, the East 
Manzano Alliance, the Southwest Organizing Project, the Southwest Research and In€ormation 
Center, All People's Coalition, the Albuquerque for Center for Peace and Justice, Cifizens for 
Alternatives to Radioactive Dumping, the Albuquerque Chamber of Commerce, several 
specific businesses, and regulators. Key concerns of the public include the environmental 
impact of past, present, and future SNL hazardous waste practices; location and progression of 
radioactive and chemical waste streams; priorities for environmental restoration; and formation 
of a site-specific advisory board. To address these concerns, the Public Participation Plan 
outlines five tasks: 

1. Create a forum for the public to provide input. 
2. Listen to that input and assure the public that their input was heard. 
3. Take action on the public input. 
4. Communicate back to the public on the response to their input. 
5. Work with the public to continually improve the process. 

The TIP takes action on these tasks by working as part of the SPIWG, the DOE/SNL 
Communi9 Relations Team (CoRe), and the SSIT of the WGA Mixed Waste Working Group. 
These organizations seek to develop a climate of trust and partnership with the public in order 
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to idenbfy, discuss, and resolve environmental, safety, health, cultural, social, and economic 
issues. 

The SSIT stakeholder involvement with the ALCD project exemplifies the TIP'S attention 
to completing the tasks designated in the Public Participation Plan. Public participation efforts 
for the ALCD began by identifying interested members of the public and regulatory 
community and providing copies of the ALCD design (Task 1). These people reviewed the 
plan and suggested changes to the design to meet their particular concerns (Task 2). The SSlT 
then evaluated the suggested changes for the ALCD and implemented feasible 
recommendations (Task 3). Once the design was revised, the SSlT reported to the public and 
regulators. They identjfied changes made and explained why other suggestions were not 
included in the revision (Task 4). To continue to improve public and regulatory involvement, 
the SSlT holds regular meetings (Task 5). 

Western Governor's Association - DOIT Activities 

The Federal Advisory Committee for Developing On-site Innovative Technologies for 
Envlronmental Restoration and Waste Management (DOIT) was created in 1992 to accelerate 
cleanup efforts at federal waste sites. Specific objectives include: 

establishment of a partnership to coordinate clean-up efforts at federal waste sites; 
implementation of improved methods resulting in faster and cheaper development, 
deployment, evaluation, and commercialization of innovative technologies; 
identification of demonstration sites; and 
improvement in stakeholder involvement, technology permitting, procurement, and 
dissemination of results. 

The DOIT committee consists of federal and state members, including four western 
governors; the secretaries of the DOD, Department of the hterior POI), and DOE; the 
Administratpr of the EPA, and ex-offiao members from the Office of Management and Budget 
(OMB) and the WGA. The committee aims to meet its objectives by involving local community 
representatives in demonstration projects by seeking their input on the implementation, 
progress, and results of a demonstration. It also strives to improve management and regulatory 
approval by encouraging site managers and federal and state regulators to review their 
methods, resulting in more effective demonstrations and faster release of evaluation results. 
The committee integrates ongoing work using Working Groups that identified regional 
innovative demonstration sites. At these sites, representatives from government agencies, 
business, and environmental groups will work as a team with site personnel. 

SNL and TIP personnel are involved in the WGA DOIT Committee through their service 
on the SSIT, whose members are listed in Appendix J. In addition, the ALCD project has been 
selected by the Mixed Waste DOIT Working Group as one of the innovative technologies the 
committee is endorsing. 
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The prinapal investigator of the ALCD and the TIP identified the following benefits 
gained from MWLID/SNL-ERT's participation in the WGA 

Regulatory involvement. 
Reviews have gained favorable publiaty for MWLID/SNL-ERT projects. 
Increased exposure of MWLID/SNGERT and ALCD throughout the western states and 

Requests for help and advice are made weekly from investigators of other landfill cover 
projects. 
A large increase in the number of technology contacts made since partiapating with the 
WGA. 

. country. 

Sandia Site Implementation Team (SSIT) 

Three SNL and TIP representatives serve on the SSIT for the Mixed Waste DOIT 
Working Group. Other members include representatives from the WGA Mixed Waste Working 
Group, the State of New Mexico, W D ,  WERC, the Sierra Club, the Southwest Research and 
Information Center, RE/SPEC, hc., and Isleta Pueblo. 

The purpose of a site implementation team is to facilitate the demonstration of a proven 
technology by providing political, regulatory, and public approval and financial assistance 
when possible. To meet their objectives, the SSlT has held a number of meetings to develop a 
dialogue among actively interested stakeholders in the design and implementation of the 
Sandia Site Implementation Plan (SSIP) and to build links with existing stakeholder 
involvement activities at the site. A copy of the plan for stakeholder partiapation can be found 
in Appendix K. 

The SSIT has successfully incorporated public involvement with the ALCD. The SSIP 
defines three SSlT goals for the ALCD. Zn addition to the technical goal (testing, evaluating, 
and comparing alternative landfill covers for application at semi:arid/arid landfill sites) the 
SSIP defines regulatory and stakeholder goals that focus on improving technology transfer. 

The SSIT intends to achieve the regulatory goal (providing a basis for comparison to 
regulators in anticipation that successful alternatives may gain regulatory acceptance) by 
completing six tasks outlined in the SIP: 

1. 
2. 

3. 
4. 

5. 

6. 

Develop criteria by which the success of the regulatory goal will be evaluated. 
Idenhfy appropriate state and federal regulatory experts and request their partiapation in 
plan design. 
hcorporate regulator recommendations into the plan design. 
Communicate with appropriate state and federal experts about the demonstration's 
development and results. 
Assist the EPA in incorporating demonstration results into their national landfill cover 
model. 
Evaluate whether the regulatory component of the demonstration meets the success criteria 
set forth. 
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The S IT  must address regulatory approval because the EPA and state regulators do not 
CUTently accept the use of alternative landfill covers. This lack of acceptance hinders 
development and implementation of innovative technologies, which may be more effective 
than current systems. The ALCD intends to demonstrate the effectiveness of innovative cover 
systems compared to m e n t l y  accepted cover systems. The S IT  has determined that the best 
way to transfer successful covers technologies is to gain the acceptance of regulators and to 
incorporate information into EPA's technology guidance documents concerning landfill covers. 
The regulatory barrier will be overcome by allowing regulators to review the test plan, which 
will make them familiar with the demonstration. The SIT will also incorporate regulator 
concerns into the design and keep them informed of the demonstration's progress. These steps 
are necessary because familiarity with the technologies will make regulators more inched to 
permit their use. 

The ALCD and TIP PIS and the WGA intitiated regulatory and stakeholder involvement 
in 1994. Environmental representatives from ten western states and the EPA have reviewed the 
test plan for the ALCD and have provided feedback regarding the demonstration. The WGA is 
also initiating interstate cooperation to hasten acceptance of innovative technologies between 
states. Environmental regulators involved in the ALCD represent New Mexico, Texas, Nevada, 
Washington, Arizona, Nebraska, Utah, California, Idaho, Colorado, EPA Regions 6 and 8, and 
EPA Headquarters. 

The S l T  intends to achieve the stakeholder goal (i.e., develop a dialogue among 
actively interested stakeholders in the design and implementation of the SSIP and build 
Linkages with existing stakeholder involvement activities at the site) by completing four tasks 
outlined in the SIP: 

1. Develop criteria to determine the effectiveness of stakeholder involvement. 
2. Develop a process through which the criteria can be measured and assessed. 
3. Implement the processes in conjunction with the other elements of the 

demonstration. 
4. Evaluate whether the stakeholder element of the demonstration follows the success criteria 

established. 

These tasks have been designed to achieve community participation and confidence because 
stakeholder involvement is essential to validate the demonstration and transfer process. This 
participation wilI lead to greater acceptance and will avoid obstruction and litigation during 
cleanup. 

Stakeholder contacts such as meetings, tours, and videos began in June 1995 and ended 
in August 1995, when the ALCD Phase I construction occurred. In November 1995, testing and 
evaluation of Phase I began. Phase 11 construction will occur in the summer of 1996. Data on 
comparitive issues, cost constructability, and performance data will be included in an 
upcoming report. 

A n  initial mailing to identify stakeholders and determine their interests was sent in 
mid-April1995. As of May 9,1995,192 of 1028 questionaires had been returned. (Append2 L 
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summarizes the responses to the questionaire.) Based on the initial responses, an information 
seminar and a site tour were scheduled. 

A WGA-DOIT SIT Stakeholder meeting was held for the ALCD in June 1995. The 
purpose of this meeting was to focus on public involvement and interstate regulatory 
cooperation. The meeting was attended by about 70 technical, regulatory and public 
stakeholders from several southwestern states. The morning session included introductory 
remarks by Garry King, DOIT Mixed Waste Working Group Chair, and Ginger Swartz, DOIT 
Process Administrator for WGA. The session also included a presentation on the ALCD by 
Steve Dwyer, the PI. 

The format of the afternoon session was a panel discussion on technical, regulatory, and 
public issues. Panelists included regulators from the EPA and the New Mexico Environment 
Department; technical, academic and industry experts; and public stakeholders. The 
partiapants' general consensus was that this was a good first step, with m y  of the comments 
focusing on global regulatory and public interface issues. The project was seen in a very 
positive light by technical, regulatory, and public stakeholders. Questions were raised on how 
the project would aid regulators and the regulated communities, the effectiveness of alternative 
covers, cost-benefit analysis, and public access to information. Follow-on meetings included a 
planned site tour during the conslmction phase of the project. 

Stakeholders visited SNL's Tech Area 111 on September 12,1995 for the ALCD Open 
House to evaluate Phase I of the ALCD. Phase II of the ALCD will test and evaluate several 
innovative cover designs. 

The Phase I portion of the five-year project consists of three model landfill sites 
measuring 300 feet by 40 feet that are currently under construction. These sites replicate three 
landfdl cover types: a RCRA-standard municipal landfill site cover (Subtitle D); a RCRA- 
sanctioned hazardous waste landfill cover (Subtitle C); and an alternative hazardous waste 
landfill cover. The alternative design uses a manufactured geosynthetic clay liner (GCL) 
instead of the natural two-foot clay liner stipulated by the RCRA guidelines. The GCL is 
engineered to block water passage more effectively than a natural clay layer. During the 
demonstration, the GCL's performance will be gauged against the RCRA standard. 

' Summaries of the Open House Evaluations were distributed to members of the ALCD 
Team. An Updufe was written for the stakeholders and distributed by November 30,1995. A 
copy of Steve Dwyer's presentation at the Open House and a notice of the draft design plan 
availability were distributed with the Uphfe .  The focus of the U p h f e  was on answers to 
frequently asked questions (see Appendix L). Examples include queries about vegetation, 
compressibility of materials, and costs. The team members agreed that some of these issues 
would not be addressed in this demonstration and it was necessary to make this point clear to 
the stakeholders. It was also noted that some of the information requested was not currently 
available. 

A final report of WGA-DOIT activities for Phase I of the ALCD will be submitted by the 
SSIT to the Mixed Waste Working Group by January 31,1996. The final report will discuss the 
initial parameters for the ALCD, including a description of the technology, the site, and the 
existing outreach with stakeholders and/or regulators. The final report will include the 
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evaluations returned by the partiapants of the June 29,1995 stakeholder meeting and the 
September 12,1995 Open House. These evaluations will help the ALCD Team assess the 
demonstration enhancements. 

Community Leaders Worksho;) 

The Communiity Leaders Project was designed to create a network of community 
leaders at both the national and site levels who are knowledgeable about and interested in OST 
activities. Recommendations for the best ways to form this group were solicited at a February 
1993 workshop. Input from this meeting was used to design a second workshop. 

The second Community Leaders Workshop, sponsored by the DOE and Urban Energy & 
Transportation Corporation, was held in Augusta, GA in August 1993. The specific objective of 
the workshop was the development of a public involvement process that encourages successful 
implementation of innovative cleanup technologies at contaminated sites. 

The workshop was attended by approximately 40 community, advocacy, and business 
leaders as well as state and local environment department representatives. The participants 
were mainly from the states of Georgia, Idaho, North Carolina, New Mexico, Ohio, and 
Washington. Leaders from these locations were invited because of the integrated 
demonstrations that are operated at DOE sites in these states. New Mexico attendees included 
Don Kawal, president-elect of the Albuquerque Chamber of Commerce; Richard Brusuelas of 
the BenytWo County Environmental Health Department; Paul Robinson of Southwest 
Research; Ray Sisneros of the Santa Fe Public Works Department; and Cecelia V. Williams of 
the SNL-ERT, TIP. This workshop focused on the VOCs in Non-Arid Soils Integrated 
Demonstration, at Savannah River and review of the OST's Strategic Plan @re-decisional draft) 
and the Public Partiapation Plan. 

Public Participation Planning and Training Workshops 

A Public Partiapation Planning and Training Workshop was organized to teach 
managers of EM programs how to incorporate public partiapation into their management 
framework. The two-day course, which was still in the prototypic stage, was given by 
Geighton & Geighton, Inc., the organization responsible for the public involvement successes 
of the Bonnyville Power Authority. The course had four objectives: 

to understand public partiapation and why it is necessary, 
to learn a thought process for analyzing decisions and developing public participation 

to know how to work through the strategic analysis and public partiapation planning 
process, and 
to gain experience working with a public partiapation planning team. 

plans, 
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Attendees included more than 30 employees and contractors. Involved in the class were 
representatives from DOE/HQ Public Affairs, who are coordinating a DOE-wide effort among 
Assistant Secretaries to develop and implement a DOE policy on public participation. Four 
representatives from SNL attended the workshop: Jennifer Nelson, Cecelia V. Williams, Grace 
Bujewski, and Steve Baca. 

All SNL representatives attendhg the course found it useful. Lessons taught a way of 
interacting, thinking, and listening that allows scientists and engineers to address and satisfy the 
needs of the public. Specific lessons focused on methods of understanding the public, 
facilitating public meetings, and overcoming obstacles by listening and action. 

Information Exchange 

The SNL-ERT and the TIP have also partiapated in a number of conferences and other 
activities by poster exhibition, presentation, or partiapation to promote public awareness and 
interest in their innovative technologies. The interest generated at these conferences has been 
substantial and has led to many specific contacts for several of DOE'S OST technologies. These 
interactions have resulted in over 250 contacts with potential technology developers and users. 
These contacts span the environmental arena from EM40 to other federal government agenaes, 
state agenaes, Native American agenaes, and private industry. The conferences and other 
activities are described in Appendix E. 
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EVALUATION OF TECHNOLOGY TRANSFEW COMMERCIALIZATION 
ACTIVlTl ES 

The OST has defined metrics to measure the success of technology transfer/ 
commercialization efforts. The MWLID/SNL-ERT has since FY91 met or exceeded these 
metrics with success through funding 30 technical TTPs, which have resulted in 15 technology 
transfer/commercialization successes and another eight pending successes. The SNL-ERT will 
continue h4WLID's technology transfer/commeraalization efforts through the completion of a 
market analysis to identify technologies withthe most potential for technology 
transfer/commercialkation. 

To evaluate MWLID's previous and SNLERT's continuing efforts, metrics have been 
defined for measuring technology transfer successes. The success of the MWLID/SNL-ERT is 
measured by the use of successfully demonstrated technologies for the cleanup of the DOE 
complex and by technology transfer to private industry. Mormation on these technology 
iransfer/commercialization successes, including idenitification of technologies available for 
licensing, will then be packaged and disseminated. The products and technologies either 
transferred for use at DOE facilities and/or commercialized for private sector use are: 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

e 

Electrokinetics (pending) 
MAPER (pentling) 
Troxler 4350 probe for Advanced In Situ Moisture Logging 
SEAMISFM 
MdtiSCanTM 
Pipe Explore9 
Hybrid Directional Boring Machinery 
Drill Cuttings Containment System 
Thermal Enhanced Vapor Extraction System (pending) 
Cross Borehole Electromagnetic Imaging 
Dry Barrier Applications for Landfills 
Magnetometer Towed Array (MTA)/Surface Towed Ordnance Locator System (STOW) 
Resonant Sonic? drilling technique 
Alternative Landfill Cover Demonstration (pending) 
Sandia Environmental Decision Support System (pending) 
Environmental Measurement-While-Drilling System (pending) 
SitePlannerTM 
PLUME 
SiteViewm 
Borehole Tension Permeameter (pending) 

Crosswell Seismic Imaging (pending) 
X-Ray Fluorescence Spectroscopy 

stripping Analysis 

These successes have brought notable attention to the OST. For example, S E W P  was 
selected for a 1994 R&D 100 Award for Technical Excellence. Another project, the ALCD, is 
making strides in establishing interstate cooperation by working with the WGA and EPA. 
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The MWLID/SNGERT has been following the performance measures (or metrics) for 
technology development identified by the OST. The metrics and the MWLID/SNL-ERT parallel 
achievements are as summarized in Table 3. 

Table 3. OST Metrics and Associated 
MWLl D/S N L E  RT Achievements 

OST Metric 
Identify "Improved Technologies" (those 
showing improvement over baseline 
technologies) that lower cost, reduce risk 
to workers and the public, and provide a 
cleaner final site. 

Develop technologies that meet 
engineering and economic criteria after 
bench and pilot phases. 
It is essential to have user involvement in 
the development process. 

Assure availability of technologies for 
transfer with full documentation, and 
ensure they meet the requirements of 
stakeholders. 

Technologies must meet the requirements 
of stakeholders and final decision 
documents. 

Provide mechanisms for private sector 
industries to use their creativity and 
entrepreneurial spirit. Pull together the 
best talent and innovation available, 
leverage DOE dollars with private 
investment, and improve technology 
transfer and implementation. 

MWLIDISNL-ERT Achievement 
The SNL-ERTs technologies have reduced the number of boreholes 
and samples needed for site characterization. There were 60 field 
demonstrations of these technologies thattresulted in no personal 
injuries or exposures. No releases or episodes have placed the 
public or the environment at risk. The concept of identifying and 
then remediating the fastest constiiuents and containing the 
remaining contaminants will allow for a cleaner final site with 
reduced costs compared to conventional remediation. 
The MWLlD demonstrated several technoloaies that derived from 
the In-Situ remediation lntergrated Program?jSRIP), and the SNL- 
ERT will demonstrate another technology in FY95. 
The MWLlD and the SNL-ERT have and will continue to work with 
the SNL-ER in identifying needs and evaluating new proposals. The 
MWLlD has field tested technologies on SNL-ER sites to assist in 
characterization and partial remediation of hazardous landfills. 
The MWLIDENL-ERT has worked with OST Headquarters Program 
Managers and Operations Office Program personnel in identifying 
deliverables and milestones, writing final reports, and conducting 
commercialization workshops to ensure that transfer of technologies 
can be completed smoothly and efficiently. The MWLlD beta-tested 
ProTech, a technology database, and was instrumental in collecting 
information for it. 
Stakeholders were constantly informed about the progress of 
MWLlD technology development through technology reviews, mid- 
year reviews, and technical reviews for future funded projects. The 
OST also includes stakeholders in its mid-year reviews and 
Dublishes monthlv status reDorts. The SNL-ERT will continue to 
provide a forum rbr stakeholders. 
The MWLiD had 25 industrial partners. 7 national laboratories, 4 
research laboratories, and 6 universities working together on FY94 
projects. in addition, two CRADAs were in place. In N95, the SNL- 
ERT has 8 industrial partners, 7 national laboratories, 4 research 
laboratories, and 4 universities working on technical projects. 
M R C  has also been very active on several different technology 
demonstrations. Leveraging of over $1 million OST funding with 
industry partners support has reinforced the SNL-ERTs commitment 
to leverage current industry funds to develop technologies to fullfill 
the OST mission. To ensure that technologies are transferred, the 
MWLlD conducted commerialization workshops to aid the private 
sector in marketing technologies. Small business workshops have 
also been conducted to help private sector businesses understand 
the ways they can partner with the national laboratories. 



SUMMARY 

Fifteen technologies or products have been successfully transferred and/or 
commercialized through the Mixed Waste LandfiIl Integrated Demonstration (MWLID). 
Presently, through the Landfill Stabilization Focus Area and the Contaminant Plume 
Containment and Remediation (Plume) Focus Area, another eight technology 
transfer/commercialization successes are pending. These successes have brought notable 
attention to the DOE Office of Science and Technology (OST). These successes have shown that 
OST's goals of hastening the transfer of innovative technologies and achieving 
commercialization of promising technologies are possible. Additionally, we have assisted in the 
materials development and technology transfer acfivities for SNL-CMST Goss Cutting Program 
Technologies. The transfer of three products (1) Fiber Optic Relative Humidity Sensor, (2) Time 
Domain Reflectometry (TDR) Sensor for determining soil moisture content, both for the Cone 
Penetrometer and (3) Flow Probe Chemical Analyzer, is pending. 

The Technology Integration Project has met E T ' S  goals by involving industry in 
technology development and commercialization, gathering and disseminating information 
about MWLID/SNL-ERT activities and technologies, and promoting stakeholder and regulatory 
involvement. Industry collaborations enriched the technology development and 
commercialization process by combining the expertise, ideas, resources, and experience of both 
the national laboratories and industry. Development and dissemination of materials provided a 
means to show how industry and laboratory collaboration improve the design and 
implementation of innovative technologies. Media exposure, poster displays, technology 
summaries, and other documents help allay stakeholder apprehensions and hasten regulatory 
approval. Fostering stakeholder and regulatory involvement is important to achieve support of 
innovative technologies. Specifically, regulatory acceptance is essential to speed the permitting 
process, decrease regulatory costs, and increase the number of new technologies deployed. 

W I D  technologies has been reassigned to the Landfill Stabilization and Plume Focus 
Areas. The SNL Environmental Restoration Technologies @RT) Department is now directing 
the development, transfer, and commercialization of technologies which were formerly part of 
the MWIJD. The TIP ii continuing the technology transfer/commera&ation activities of the 
MWLID. One MWLID activity continued by the SNLERT is the conduct of a market analysis 
for promising technologies. Such work will provide a focus for future technology 
transfer/commercialization efforts. 
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Sources of Information 

Bertram-Howery, S. G., S. M. Howarth, J. M. Phelan, J.C. Stormont, and L.D. TyIer. 1991. 
Strafegyfor fhe Mixed-Wasfe hndj l l  Infegrafed Demonstration: A Roadmap. Albuquerque, NM: 
Sandia National Laboratories. 

Sarah M. Hayes, Andrea R. Pistone, Cecelia V. WiIIiams, Final Reporffbr fhe Small Business 
Workshop, Sandia National Laboratories and Los AIamos National Laboratories, Albuquerque, 
NM, October 26,1993. 

Letter from Roger Layne, Charles Machine Works, Inc., to Hazel O'Leary, Secretary of Energy, 
December 1994. 

Jeffrey M. Lenhert, Comments from Working Lunch at EnvjronmentaI Bottom Line, DOE/AOO 
memorandum to Joseph Paladino, August 12,1993. 

Jeffrey M.Lenhert, Monthly Status Report on the Regional Small Business Workshop - 
Albuquerque, DOE/AOO memorandum to Joseph Palaho, September 9,1993. 

Rudy Matalucae, Charlene Esparza-Baca, Richard Jimenez, and Scott Hitchcock, Sfafus  and 
Exporf Potential of DOE'S Mixed Wasfe Landjill Infegrafed Demonsfration (MWLID) Technologies, 
Sandia National Laboratories, Albuquerque, NM, February 17,1995 (draft). 

New Database May Help Firms Get Federal Jobs, Albuquerque Journal, November 7,1994, Sec. 
Business Outlook, p. 22. 

Andrea R. Pistone, Industry Workshop Summary from Los AIamos and Sandia National 
Laboratories, Los Alamos National Laboratory memorandum to Joseph PaIadino, December 8, 
1993. 

Nancy Prindle, Field Days, Sandia National Laboratories memorandum to Field Tours Team, 
May 22,1993. 

Nancy Hayden Prindle, Cecelia Williams, and Dr. Estelle Zannes, Technology Infegration Planfbr 
the Mixed Was fe Landjill In fegra fed Demonstration a f Sandia National Laboratories, Sandia National 
Laboratories, Albuquerque, NM, August 30,1993. 

Prospective Technology (ProTech) Communication System: Jnformation for Environmental 
Cleanup, Battelle Seattle Reserach Center fact sheet. 

Profech: Technologies of Tommorrm, Battelle Seattle Research Center brochure. 

Y E  Program Manager's Report for ADS/'I" #: AL-2241-01 WBS #: 1.5.3.1.2.4, Reporting 
Periods 10/93 through 9/94. 
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Radio Imaging Method, RIM, Physical Sciences Laboratory brochure, New Mexico State 
university. 

SNL Demonstrates Mixed Waste Landfill Technologies, Tie Quarterly, Fall 1994, p. 15. 

Cecelia Williams and Thomas Burford, An Overview of the Mixed Waste Landfill Integrated 
Demonstration, Fourfh Annual WERC Environmental Resforation Confirence held in Las Cruces, 
NM, May 1994. 

Cecelia Williams and Thomas Burford, Technology Development Opportunities in the MWLID, 
Fourfh Annual WERC Environmental Restoration &nfirence held in Las Cruces, NM, May 1994. 

Cecelia Williams and Thomas Burford, The Mixed Waste Landfill Integrated Demonstration: 
Metria for Technology Development and Technology Transfer Successes, Federal Environmental 
Resforation In and Wasfe Minimization II, held in New Orleans, LA, May 1994. 

Letter from Joan Woodward, Director of l3wironmental Programs of Sandia National 
Laboratories, to Dr. Clyde W. Frank, EM-50 DAS for Technology Development, 1995. 

ALCD Site Implementation Team, Demonstration Implementation Plan for the Alternative 
Landfill Cover Demonstration, Sandia National Laboratories and State of New Mexico Energy, 
Minerals and Natural Resources Department, Albuquerque, NM, Fall 1994. 

Sharla G. Bertram-Howery, Susan M. Howarth, James M. Phelan, John C. Stormont, and Lynn 
D. Tyler, Sfrafegyj5r fhe Mixed-Wasfe Landjll Infegrafed Demonstration: A Roadmap, Sandia 
National Laboratories, Albuquerque, NM, September 12,1991. 

Developmenf of Hybrid Cosf-€fictive Directional Drilling Equipmenf, Sandia National Laboratories 
and Charles Machine Works brochure. 

Author(s), An Overview of the Mixed Waste Landfill Integrated Demonstration, Nuclear and 
Hazardous Wasfe Management Infernational Topical Meeting, held in Atlanta, GA, August 14 - 18, 
1994, American Nuclear Society, Inc., La Grange Park, IL, 1994. 

(!%e also Appendix C) 
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to 
Barry Splotzer 

JOHN STORMONT 

URIEO WASTE 

TE 

;T YR. e 

199; - 
- 

199; - 
199: 

1991 - 
199: - 

199: - 

199: 

199: - 

199: 
7 

lELEPHONE NO. 

5061846-9892 

m 4 4 - 5 6 7 6  
5051848.0578 
5051844.4653 

51 01294*2788 

506l848.0415 

~~ 

1.5600 

TATUS 

mlttod pir 
ocolia Williams 

mlttod per Johi 
rockmann sald 
a roturnod 
ionoy; see 
JIVOY 

5.9835 I 
omitted par 

TILL FUNDED BY EM60, 
THER SOURCE, OR DROPPEI 

1s 

mblnod with AL232001 

DS 

mblnod with AL232001 

11119194 Page 6 

r, 5 

I 
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SURVEY OF EM50-FUNDED TTPS 

HQ OFFICE, INTEGRATED 
DEMONSTRATION. 
PRDQRAM, OR 1ST YR. LAST YR. 

TITLE TTP NO. RESPONSIBLE DIVISION FUNDED FUNDED PRINCIPAL 1NVESflGATOR TELEPHONE NO. 

INFRARED FIBER OPTIC SPECTROSCOPY. 
CHEMOMETRICS. AN0 ROBOTICS 

ADVANCED TECHNOLOGY DEVELOPMENT 

REPLACEMENT OF CARCINOGENS AND TOXIC 
MATERIALS IN WLYMER PROCESSING ALNEWZN 
UST RETRIEVAL, TRANSPORT AN0 STORAGE 
TECHNOLOGY CONCEPTS DEVELOPMENT AL221203 

POLYMER-SUPWRTEO CATALYTIC DETOXIFICATION OF 
HAZARDOUS ORGANICS 

SOLVENT SUBSTITUTION STUDY AL201301 

PHOTOCATALYTlCliON EXCHANGE DECONTAMINATION 
OF AOUEOUS MIXED WASTE AL2023-1 WASTE MANAGEMENT 

AL4097 ER V.E. GRANSTAFF 

AL239004 SP 1993 1994 KEN SORENSON 13011903.7943 
.rollred. (505)844-7532 KEN WISCHMANN 

lorwarod to 
RD John Lodman 5.8544 

DTE 1992 . 1993 LARRYBUSTARD 845-8661 

GRDW LAURA R. GlLLlOM 4-9104 5002 
MICHAEL OBORNY (5051845.8040 

RO 1990 NANCYDHOOGE 15051848.0883 

1991 MICHAEL PRAIRIE (5051846~8109 

VI 
\o 

(5051845~8180 1993 1994 NORMAN BROWN CRYSTALLINE SlLlCOTlTANATES FOR CslSr REMOVAL AL232004 RD 

ROOOTICS WASTE MIN 

ROBOTICS WASTE MIN 

ROBOTICS LAB 

ROBOTICS ADVANCE0 TECHNOLOGY 
SUPERCRITICAL FLUIOS TO REPLACE VOC CLEANING 
MEDIA 

AL.NEWPH SUPPORT TECHNOLOGIES PAT EICKER FTS 846.8329 

AL-NEWPK-D SUPPORT TECHNOLOGIES PAT EICKER FTS 846.8329 

AL-NEWPK-R SUPPORT TECHNOLOGIES PAT EICKER FTS 846.6329 

FTS 848.8329 ALeNEWPN SUPPORT TECHNOLOGIES 

AL-NEWPO SUPPORT TECHNOLOGIES PAT EICKER FTS 848.8329 

PAT EICKER 

I I I I I I I 
ICOST /RISK PEI 

STILL FUNDED BY EM50, 
STATUS OTHER SOURCE, OR DROPPEC 

not her project per Victoria 
Granstaff 
no -- now funded through 
EM20 

unable to locato 
curront project 
loader 

no 

Gllllom has no rocolloctlon of 
this project 

no 

no 

Yes 
omitted poi  
Goorge Allon .* 
omlttod per 
Goorgo Alien 
omlttod por 
Gooroo Allen 
omitted por 
George Allen 
omitted per 
Oeorge Allen 

I I 
RFORMANCE ASSESSMENT OF 

I 1 I ."".I . 
I 19921 1YYL~IlHNLJl WMI~INS I (A1224102 

yes 
9921RANDY WATKINS 115051844.3387 , ,"" 
^ ^ ^ I ^ . . . . .  ...... ... J15051844-3387 I [no 

.WASTE MINIMIZATION - EMC 

1 111 9194 

I AL2 1410' 
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I TITLE 

GROUNDWATER FLOW SENSORlSElSMlC IMAGING 

IN-SITU DEVICE FOR MEASUREMENT OF SOIL TENSION 
AND SOLUTE CHEMISTRY IN THE VAOOSE ZONE 

A DRY FLUORIDE VOLATILITY PROCESS FOR NUCLEAR 
FUEL REPROCESSING 

ADVANCED LANDFILL COVER OEMONSTRATIDN 
~~FIXASWATMEJKEINO :fix*q'%lI> , !:$*,;,>p$;o.\; : 

TOMSK EXPLOSION CHANGE DETECTION STUDY Q\ 

1 1 I 1  9/94 

SURVEY OF EM50.FUNDED TTPS 

I 
HQ OFFICE. INTEORATED 
DEMONSTRATION. 
PROGRAM, OR 1ST YR. LAST YR. 

ITP NO. RESPONSIBLE DIVISION FUNDED FUNDED PRINCIPAL INVESTIOATOR TELEPHONE ND. 

15051844.6293 4L201101 DTE 1990 1994 SANFORD BALLARO 
SA-RD 
O.F. McTlGUE 

IN SITU REMEDIATION H.W. STOCKMAN 
15051844.5576 brL.2025 . TECHNOLOGY C.L. STEIN 

151 01294-21 38 
AL211701 INNOVATIVE TECHNOLOGY 1991 1991 SHERIOAN C. JOHNSTON FTS 234-2138 

4L 231010 1993 1995 TOMPREVENOER 5.8768 

W.A. HARELANO 15051844.7768 

I I I I I 

Pago 9 

STILL FUNDED BY EM60. 
TATUS OTHER SDURCE, OR ORDPPE 

no 

no 

rolnct tikon 
WOI by Rich 
ohfans no 

mlttod par 

TTPWKSHT-XLS 



I I 
HO OFFICE, INTEQRATED 
DEMONSTRATION, 
PROQRAM, OR 

TITLE TTP NO. RESPONSIBLE DIVISION 

TECHNOLOGY STAGES: 

I I 
I I I 

1ST YR. LAST YR. STILL FUNDED BY EMSO, 
FUNDED FUNDED PRINCIPAL INVESTIOATOR TELEPHONE NO. STATUS OTHER SOURCE. OR DROPPED 

I I I I I 

0 - WORK JUST BEGINNIN0 I I I I I I I I 
1 - LAB DEVELOPMENT 
.l , a m  DDnTnTYDe n C I I C l  n o e n  I I I I I I I I 

3 -LAB TESTING 
4 - FIELD TESTING BEGUN 
5 - FIELD TESTING COMPLETED 
INDUSTRYPARTNER 
'TERMINATED) --. 

1 111 9/94 Page 10 TTPWKSHT.XLS 
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IOW LON0 DO YOU 
8NTICIPATE 
ROJECT TO 
ONTINUE? 

TECHNOLOOIES, COMPUTER 
CODE, OR PROCESS DEVELOPED? 

Yes -3 years 

BRIEF DESCRIPTION 

computer code for managing 
environmental problems and 
technologins 

DATE ITEM WAS 
FIRST 
CONCEIVED 

SURVEY OF EM60-FUNDED 

TECHNICAL CURRENT STAOE ESTIMATED MOS. UNTIL 
OF PROJECT 
0 1 2 3 4 6 6 COMMERCIALIZATION SUBMITTED? 

TECHNDLOOY IS READY FOR ADVANCE 

6 - softwaro and 

'OTENTIAL APPLICATIONS 

DrOlOlypO - July 
1992 

:omputor notwork - 
invironmcntal lnformatlon 
;orvice 

yes - patent data V1 .O to  be 
released 9/30/94 1 disclosure only 

1 1 I1 9/94 Page 12 TTPWKSHT.XLS 



SURVEY OF EMSO-FUNDED TTPS 

HOW LONQ DO YOU 
ANTICIPATE DATE ITEM WAS 
PROJECT TO TECHNOLOQIES, COMPUTER FIRST 
CONTINUE? CODE, OR PROCESS DEVELOPED? BRIEF DESCRIPTION POTENTIAL APPLICATIONS CONCEIVED 

t W V V 0  
moasuroment of toxlc VOCs In 

CEM conslsts of extractlon probo, olf-gas for rnlxod wasto 
multlpass gas call, fibor-optically troatmont procossos. Also 
couplad noar4nfrorod tunablo diodo appllcablo to monitorlng off- 
lasor, slgnsl dotoctor and gasos from othor thormal continuous emlsslon monltor 

ICEMI for VOCs procosslng alactronlcs PrOCOSSES. Mar.93 through FY97 

8 
- 

DOE MWlP sltos, oil hazardous 
munlcipal and modlcal wasto 
Incinerators, coal flrod bollars, 
moltors, wasto romodiatlon 

develop and domonstrato a thlnly 
goid.platod, regenerable coramic 

1111 9/94 

TECHNICAL CURRENT STAQE ESTIMATED MOS. UNTIL 
OF PROJECT TECHNOLOQY IS READY FOR ADVANCE 
0 1 2 3 4 5 E COMMERCIALIZATION SUBMITTED? 

1 8  months for flrst monltor basod 
on a singlo dlodo lasor. 3 0  months no -- PI doesn't 
lor complox monltor utillzing 
multlpio lasers for dotoctlon of 

undorstand what 
"TA' mesas; seo 
survoy 3 manyVOCs 

Page 13 TTPWKSHT.XLS 



SURVEY OF EMSO-FUNDED TTPS 

ECHNOLOOIES, COMPUTER 
ODE, OR PROCESS DEVELOPED? BRIEF DESCRIPTION 

lasor oblatlvo cloaning and 
soldorlng; contioilad atmosphoro 
soldering: ultrosonlc soldoring; 

3s protoctlvo baso coatings 

OW LON0 00 YOU 
NTICIPATE 
ROJECT TO 
DNTINUE? POTENTIAL APPLICATIONS 

microoloctronlcs assombly 

yoars 

4TE ITEM WAS 
RST 
DNCEIVED 

189190 

ndof  FY 94 ' 

TECHNICAL CURRENT STAQE ESTIMATED MOS. UNTIL 
OF PROJECT TECHNOLOOY IS READY FOR ADVANCE 
0 1 2 3 4 6 6 COMMERCIALIZATION SUBMITTED? 

TI3 projoct tormlnatod. not applicable yos 

nd of i Y 9 4  

0s l e ld  free solder paslo prtnlnd wiring board Industry 

* 

M a y 9 3  TI6 0 yos 

BS 

ES 

01 for seismic undor this T1P. 
ie'ro working on new seismlc 
ourco dovolopmont undor new 
TP 

Environmontai monitoring, field 

wasto and exhaust monitoring. 
Oovolopod sbovo ground and down scrooning, industrial procoss, 
halo monitoring sysloms for 
volatile organics personnel monitoring. 

* 

Recycling malntonanco rags, 
covorall, otc. Saporating the 
hazardous componont so It con 
bo disposod of proporly 
loxponsivoly) and tho debris can 

Roal-time monitoring of cleaning 
~ ~ O C O S S I J S  Is00 Fry0 survoy for 

Wo aro using liquid and 
suparc~itlcsl carbon dioxide to 
separate tho hazardous solvonts 
and oils and greases from the 
nonhazardous solid debris. It be put In a sanltary londfill. 
works vary woil. 
Roal.tlme monltoring system for 
cleaning procossop morol 

eurrontly workding with two  
industrial partners. Erpoctod to bo 

6' I commorcially avatlablo In 2 yoars. I yes 

992 

This projoct Is jolnt with 
AlliodSignal.Kansas City and our 
first application Is to dosign a 
system for thoir Wasto 
Managemonl Department. Aftor no 
that, who knows. background patont 

3 12 months already hold 

11/19/94 Page 14 T1PWKSHT.Xt.S 



I 
iSTlMATED MOS. UNTIL 
iECHNOLOQY IS READY FOR 
:OMMERCIALIZATION 

3 - 6 months 

iomo aspocts c a n  bo utlllzod now. 
3ur curront research on C 4  
iackago assombly should bo rosdy 

SURVEY OF EMSO*FUNOED TTPS 

I I I I I 
TECHNICAL 
ADVANCE 
SUBMITTED? 

no 

I (OW LONQ DO YOU 
\NTICIPATE 
'ROJECT TO TECHNOLOQIES. COMPUTER 
:ONTINUE? CODE, OR PROCESS DEVELOPED? BRIEF DESCRIPTION POTENTIAL APPLICATIONS 

1. printed clrcult board 
fabrication and olactroformlng 

1, altornatlve t o  coppor cyanldo applicatlons Involving "coppor 
plating 2. plating waste  tank strike' 2. ang oloctroplating 

yes - procossos sensor . oporatlon 

DATE ITEM WAS CURRENT STAGE 
FIRST OF PROJECT 
CONCEIVE0 0 1 2 3 4 5 6 

9/1/92 T15; so8 survov 

lhru FY96, probably 
FY96 

yos - the  gonoral concopt of Lasor 
Ablative Fluxloss Soldoring was 
concelvod directly from AL201304 
oflorts. 

yes 
I 

Surlaco mount tochnologlos for 
oloctronlcs packaging. Wo havo 
proviously demonstrated 

Lssor Ablatlvo Fluxloss Soldoring soldorabillly rostoratlon, kovar 
usos laser sblatlon undor an  lnorl joining and slmpllllod C4 packogo 
gas atmosphoro to form soldor assombly. The FY95-96 LDRD 
joints without the us0 of any type will domonstrato s comploto C4 
of chemical (lux. packago assombly P~OCOSS. undocumontod stago 3 -6 

(1) an  instrumented subassombly dotocllng lnclplont drill pipe 
which parmlls tlmo.rosolvod lailuros. end roal4lme foodback 
monltorlng of force and strain In a control to optlmlzo rig 
sonlc drill string w a s  dovolopod; parformance and mlnlmlto 
121 a prototypo trallor.mounted hardwaro failures. Also sonlc subessombly 
vncuumlliltor syslom was  applicablo to drilling, soil 4 
manulactured to SNL specs  for vacuumlng, and facllily vacuumlfiltor 
cutting contalnmont docontamlnatlon. Mars93 systom - 6 

I l I ~ d l l C U ,  

snd of FY 9 4  
no .. Synthotlcs Tochnologlos 
lsmall business) holds a11 patents 

I2 months linstrumontod sonic 

I 

I 

11/19/94 Page 15 TTPWKSHT.XLS 



SURVEY OF EM50.FUNOED TTPS 

IRlEF DESCRIPTION 

~ff.gas chemical analysis, Ilow, 
irossure tomperaturo data 
:oilaction systom 

HOW LON0 DO YOU 
ANTICIPATE 
PROJECT TO c CONTINUE? POTENTIAL APPLICATIONS 

TEVES commercial applications lhru FY96 

thru Sept. 1996 

at least one more yea 

est & evaluation of grout materials 
or us0 as In sltu soil barrlors to 
:ontamination transport 

I steto.of-the-art mercury monitor 
o sensltlvity of 0.1 ppb and for 
neasurements of total mercury 
ind speciated mercury compounds. 

a t  least 2 mor0 years L 

remodlation under wasto storage 
tonks In DOE complex 

for stack monitoring at wasto 
treatment plants, romediatlon 
sites, etc. 

'ECHNOLOQIES, COMPUTER 
:ODE, OR PROCESS DEVELOPED1 

on 
System .. A Lab ViowslVx Works 
m o d  generic date acquisition 
system for use with the light duty 
Jtiiity arm; 
aonarai communication, 
programming, and control software 
for robots 

ost & evaluation of foreign 
achnoiogy for DOE problem 

Any system roquiring data 
acquisition on a SUNNINE 
architecture; 
complex robotlcs 

)ATE ITEM WA! 
IRST 
:DNCEIVED 

i11193 ( 2 0 0  8.1 
luring a dreamll 

m2 .- DOE 
ntornational 
:oordination 
'ragram 

Mar-! 

1/1/1993: 
ate 1980's 

URRENT STAGE 
F PROJECT 
1 2 3 4 5 6  

;TIMATED MOS. UNTIL 
lCHNOLOOY IS READY FOR 
JMMERCIALIZATION 

ipt. 1995 or eorller 

2 to 24 months 

ICHNICAL 
DVANCE 
JBMITTED? 

11/19/94 Page 16 TTPWKSHT.XLS 



SURVEY OF EMSO-FUNDED 

HOW LONQ DO YOU 
ANTICIPATE 
PROJECT TO TECHNOLOQIES, COMPUTER 
CONTINUE? CODE, OR PROCESS DEVELOPED? BRIEF DESCRIPTION POTENTIAL APPLICATIONS 

no  

no 

no 

no 

m Inorganic Ion exchanger for 
\o funded for 95; 96 Is selectlve removal of Cs and 

probable vas strontium from radioactive wastes 

computer code to be Integrated 
wlth the Ssndia Envlronmental 
Decislon Support System (EDSSI 

onvlronmantal, gcotechnlcsl, 
resource exploratlon 5.10 years vas 

no 
no 

1111 9/94 

TTPS 

DATE ITEM WAS CURRENT STAGE ESTIMATED MOS. UNTIL TECHNICAL 
FIRST OF PROJECT TECHNOLOGY IS READY FOR ADVANCE 
CONCEIVED 0 1 2 3 4 6 6 COMMERCIALIZATION SUBMITTED? 

6 - CRADA with 
UOP under CRADA 

Fob-92 NO. 01 233 12 months vas 

4. 5, and 6 4 mos. for some ports no 

Pago 17 TTPWKSHT.XLS 



HOW LONQ DO YOU 
ANTICIPATE 
PROJECT TO 
CONTINUE? 

3 yoars at a very 
low level of fundlng 

TECHNOLOQIES, COMPUTER 
CODE, OR PROCESS DEVELOPED? BRIEF DESCRIPTION 

Use of rocyclod structura! matorial 
(stainloss stool1 In tho storage. 
transport, and disposal packogo. 
Also, consldorad us0 of 
contamlnatod nickel as alloying 
malorial forcorroslon rosortmant yos, rocyclo contamlnated 

structural molerlal barrlor. 

cloanar formulotion 

'OTENTIAL APPLICATIONS 

Jso of contamlnatod stainloss 
,till for cosk structural 
:omponents and contamlnotod 
iickol es alloying mutual in 
:orroslon roslstant stools 

1 1 I1 9/94 

DATE ITEM WAS CURRENT STAQE ESTIMATE0 MOS. UNTIL TECHNICAL 
FIRST OF PROJECT TECHNOLOQY IS READY FOR ADVANCE 
CONCEIVED 0 1 2 3 4 6 B COMMERCIALIZATION SUBMITTED? 

documontation 
and rocyclo of 
matorials havo 
boon usod 
oxtonsivoly In 
Europo. 0 5 yoars no 

SURVEY OF EM6O.FUNOEO TTPS 

4 
0 

9/30/94 

shallow diroctlonal borlng oquip. 
enhanced capabilitios for accuracy, 
dopth, sampling, environmental 

vos appllcatlons 

nwthls TTP was for odmlnlstralion 
of tho plating portlon of tho Wasto 
Stream Managers project. 

:haraclorirollon, monitoring, 
omodialion bonoath landfills, 
irocoss bldgs., tanks 

Page 18 

'7' 
in commorciallzatlon 
by industry partner 
phasod process it's ready several mid FY-90 

TTPWKSHT.XLS 
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, 

HOW LON0 DO YOU 
ANTICIPATE 
PROJECT TO TECHNOLOOIES, COMPUTER 
CONTINUE? CODE, OR PROCESS DEVELOPED? BRIEF DESCRIPTION POTENTIAL APPLICATIONS 

I 

DATE ITEM WAS CURRENT STAOE ESTIMATED MOS. UNTIL TECHNICAL 
FIRST OF PROJECT TECHNOLOOY IS READY FOR ADVANCE 
CONCEIVED 0 1 2 3 4 6 6 COMMERCIALIZATION SUBMITTED? 

1 111 9/94 Page 20 TTPWKSHT.XLS 
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'ATENT APPLIED 
:OR OR COPYRIOHT 
\SSERTED? 

IST ANY COMPANIES 
HAT HAVE EXPRESSED 
iN INTEREST IN THIS 
ECHNOLOGY? 

ulod *not 
iatontsblo'; 
:opyrlght assorted; 
'EnvlroTRADE 
nlormstlon Svstom' 

OTHER APPLICATIONS 
OUTSIOE OF THIS RESEARCH 
PROJECT 

SURVEY OF EM6O.FUlr ' 
INY OF THE FOLLOWINO 
ICCURRED? IPUBLICATION, ORAL 
RES., DISCLOSURE?) (GIVE DATE, 
OCATlONl 

ANY PARTNERINO 
ARRANOEMENTS WITH WHAT INOUSTRIES COULD 
EXTERNAL ENTITIES? USE THIS TECHNOLOGY? 

iany papors, domos, FY92.FY94. 
:ED Sopt. 1993. Workjhop with 
idustry Nov. 1093 

currently mootinO with 
consortium IO.: partnoring inlo. sorvlcos 

onvlronmontol businossos and LTEC, IITRI, HBMI, CU. ISI. 
4cGrew.Hill. Proteus 

11/19/94 

archltocluro 01 systom can bo 
usod lor othor probloms 
solution data sots. 

Page 22 TTPWKSHT.XLS 



SURVEY OF EMSO.FUNOE0 TTPS 

:OR OR COPYRIOHT 
iSSERTEO? 

I I (ANY OF THE FOLLOWINO 
'ATENT APPLIED OCCURRED? IPUBLICATION. ORAL ANY PARTNERIN0 

PRES., DISCLOSURE?) IOIVE OATE. ARRANGEMENTS WITH WHAT INDUSTRIES COULD AN INTEREST IN THIS OUTSIDE OF THIS RESEARCH 
LOCATlONl EXTERNAL ENTITIES? USE THIS TECHNOLOOY? TECHNOLOGY? PROJECT - 

THAT HAVE EXPRESSED I OTHER APPLICATIONS 
LIST ANY COMPANIES I 

1. 13th Intl. Conl. on Incinerotion, 
Houston TX. may 1994 2. 
Spoctrum '94, Atlanta GA. August 
1994 (prosontatlon 8 proceadingsl 

Molton Mota1 Tochnology. dotectlon of gas-phaso speclos 
Ashland Polroloum, lor procass conlrol In chomlcal 

and matoriels manulacturlng Contract with PSI 
Envlronmental (LC.05841 treatment. natural gas utilitlos. Agency. Industries. 

chomlcal mlg.. hazardous wasto Envlronmontal Ptotoctlon 

ADA Tochnologlos 
Inc. appllod for 
patent. 
patonl app. no. .- 
D8/230,056 

DOE MWlP sltos, all hazardous 
munlcipol and modical waste 

thls program Is Tochnology Inclneralors, coal llrod bailors, 
Transfer Program fundod smellers. wasto romadiatlon 
by Olllco of Tochnology sltos, and many othor lndustrlal 
Oovelopmanl. sourcos with mercury omlssion 
contractual arrangomont 0- potential; polonlial markols in 

none SEO SUIVOV Europs & Japan also. ADA Tschnologlos. Inc. 

1111 9194 Page 23 TTPWKSHT.XLS 



SURVEY OF EM6O-FUNDED 

ANY OF THE FOLLOWINO 
ATENT APPLIED OCCURRED? [PUBLICATION. ORAL ANY PARTNERIN0 
OR OR COPYRIOHT PRES,, DISCLOSURE?) [OIVE DATE, 
ISSERTED? LOCATION1 EXTERNAL ENTITIES? USE THIS TECHNOLOOY? 

ARRANOEMENTS WITH WHAT INDUSTRIES COULO 

mlcrooloctronlcs industry 
lcompulor. communlcatlon, savoral rolalod publicallons and 

0 prosentatlons during tho proloct life yos. unlvorslty contracts outomotlvo, aorospaco, otc.1 

Iho Motollurglcal SocloIv Spring Mtg. - Sen Francisco, CA 
I. Anderson 

'OS C. Millor DOE Amos Lab - Amos, IA oloctronlcs 

I I I I I 

TTPS 

LIST ANY COMPANIES 
THAT HAVE EXPRESSED OTHER APPLICATIONS 
AN INTEREST IN THIS 
TECHNOLOOY? PROJECT 

OUTSIDE OF THIS RESEARCH 

ATLT, TI. IBM. Motorola. any soidorlng applicatlons that 
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STATEMENT OF WORK 

The purpose of this work is to facilitate the technology transfer and commercialization of Sandia 
National Laboratories-developed characterization, remediation, containment, and monitoring 
technologies for arid and semi-arid landfill and remediation sites. This work will focus on those SNL 
technologies funded by the Landfill Containment Focus Group, the Contaminant Plume Focus Group, the 
Characterization, Monitoring, and Sensor Technology Cross-Cutting Group. The project consists of two 
phases: 

Phase I: Arid and Semi-Arid Landfill Remediation Site Market Assessment and Analysis 

This phase will be an industry study to identify the DOE complex needs and market size in this 
area, followed by an analysis of the private sector needs and market size. This will consist of a' 
secondary literature search. 

Phase 11: Individual Technology Market Assessment and Analysis 

The second phase of the project will be a series of technology specific market analyses to 
research specific environmental, mixed-waste landfill remediation technologies in relation to market 
factors. 

The specific tasks to be'achieved in each of these phases are outlined below. The purpose of 
these tasks is to give the Principal Investigators (PIS) a better understanding of landfill remediation as an 
industry and to identify the strengths/weaknesses, and opportunities/threats of each PI'S specific 
technology by gathering past relevant information into an overview report. 

PHASE I - Arid and Semi-Arid Landfill Remediation Site Market Assessment and Analysis 

Task 1: 

Complete Task 1 for (a) DOE complex; (b) state, county, city, Native American (nationwide); 
and (c) the US private sector. See attached diagram. Include all landfills (rubbage/garbage excluded). 
Complete each of the following sub tasks, developed chronologically: 

Sub task a: 
Identify the arid and semi-arid sites within the various market segments identified in the diagram 

(excluding international for this SOW). For example, first, the DOE complex including: Sandia 
National Laboratories, Los Alamos National Laboratories, Idaho National Engineering Laboratory, 
Hanford, Pantex, and NTS will be research. Second, state/county/city public and municipal type sites 
will be researched. Lastly, the private sector sites will be researched. 

Sub task b: 
Identify the break-down for each of the sites within these three markets (e.g., number of sites, 

estimated cost for clean-up, percent of total clean-up costs for that market vs. remediation industry, and 
the total size of all three market segments). 
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Sub task c: 
Investigate what is known about these sites (e.g., categories of waste products such as hazardous 

or mixed-waste, characterization status, size of each site (in cubic yards of dirt, square miles, or some 
other consistently used measurement), and percentage of each chemical at these sites). 

Sub task d: 

suggested solutions/alternatives to how characterization, remediation, and monitoring is performed. 
Discover what the key needs are at these sites (e.g., top problems occurring in this industry, and 

Sub task e: 

the landfill industry. 
Answer specific questions about these sites. Specified below are categories of questions about 

Total Market Size 
Using secondary literature, estimate the total landfill remediation, characterization, and monitoring 
market in dollars. Other relevant information in this section would include data on the total number of 
hazardous sites and mixed-waste sites, and a look at the geographical distribution of these sites. 

Marketing Research 
In this section, discover how one might disperse inforination about technologies that aid in landfill 
remediation, characterization, and monitoring. For instance, what are the major trade journals for this 
industry? Investigate possible avenues for presenting the technology that one might utilize such as trade 
shows, trade association newsletters, technical conferences. 

Characterization of Sites 
Characterize the various landfill sites according to owner/jurisdiction &e., state, private, DOE). Look at 
what types of waste (i.e., hazardous, VOCs, heavy metals, other chemical compounds) are in these sites. 
Include information on what the primary cause of problems are in the arid and semi-arid sites, and how 
many sites are leaking and why. 

RemlatorylLeF a1 
Answer questions of interest for this section including who regulates the various sites; what level of 
government is responsible for regulating the sites (ie., federal, state, local); who are the contacts on the 
RODS (records of decision) which are data requirements for the closing of an existing site; and who 
mandates closure and then subsequently assesses and recommends clean-up technologies. 

Cost Comparison 
Supply a brief analysis of the economics of the situation. For instance, what the are the costs associated 
with a landfill? How does this cost compare to other disposal methods? . 



Comuetition 
Examine other potential markets for remediation technologies that may compete with the landfill 
application. For example, research into whether environmental technologies such as sensors and 
aidwater quality monitoring equipment could be used in the mining, oil and gas industry, chemical 
producers industry, etc., would be useful. 

Task 2: 

For Task 2 compile a comprehensive report on Phase I activities that organizes answered 
questions. Extract information from secondary data sources only. If a question cannot be answered (due 
to lack of a secondary data source for example), include a statement explicitly stating this fact. Footnote 
quantitative information and provide a complete bibliography. Provide written analysis of these factors 
into a report which contains: 

1. 
2. 
3. 

4. 

5. 
6. 
7. 
8. 

9. 
10. 
11. 
12. 
13. 
14. 

Executive Summary 
Introduction 
External Environmental Scan (which includes, but is not limited to, the regulatory 
environment, social environment demographics) 
Industry Structure (e.g., manufacturers, software developers, environmental services: see 
attached diagram Industry Structure of W I D )  
Total Industry Size Measurements 
Breakdown of Market Segments 
SWOT Analysis (strength, weakness, opportunity, threat) 
Assessment of the 4-Ps of the Industry (needed products and services, price ranges, 
information dispersal avenues, distribution channels) 
List of Reference Materials from which Suppliers and Technical Users can be obtained.* 
Identify complimentary andor alternative technologies 
Forecasted GroWOutlook 
Conclusions and Recommendations 
Sources (along with strengths and weaknesses of references) 
Methodology (assumptions stated up front, research techniques, rational for the chosen 
research approach) 

Phase II - Individual Technology Market Analysis 

TaSkS: 

Task 1: 

be included in the individual market analyses include: 
Review listed technologies and answer individual questions related to each. The technologies to 

1. 
2. 
3. 
4. 
5. 
6.  
7. 
8. 
9. 

Magnetometer Towed Array 
Measurement-While-Drilling 
Electrokinetics 
Fiber Optic TDR 
Miniature Flow Probe Sensor 
Seismic Borehole Technology 
Landfill Characterization and Monitoring System 
Dry Barrier Applications for Landfills 
Subsurface Barrier Emplacement 
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1 0. 
1 1. 

Advanced Landfill Cover Demonstration Technologies 
Vadose Zone Verification and Monitoring Technology 

Task 2: 
Conduct patentkopyrighfltradernark, literature, and technical journal article searches. Reference 

corporate directories. List potential industry suppliers and users and possible avenues to disperse 
idormation about the technologies. Question business and scientific experts to get opinions on market 
potential. 

Task 3: 

and PI diagram). 
Organize and analyze common technology market applications (see MWLID Class, Technology, 

Task 4: 

format: 
Write short, individual market potential reports for each PI'S technology following the given 

1. 
2. 
3. 
4. 
5. 
6.  
7. 
8. 
9. 
10. 
11. 

Brief description of the technology and what it does 
Market applications for the technology 
List of reference materials from which suppliers and technical users can be obtained.* 
Name alternatives andor complimentary technologies and their strengths/weaknesses 
Comparison of the technology to existing solutions 
Identification of major obstacles to the adoption of the technology 
What it takes to make this technology transferable 
The modleast attractive market applications 
Analysis of the 4-Ps for this technology 
Forecast of a technology transfer time fiame 
Question and Answer section addressing individual inventor's questions 

Task 5: 

executive report, based on overall market and promise of individual technologies. 
Summarize, genedize, and prioritize the technologies according to marketability into one 

The Deliverables ' 

1. Bi-monthly status reports to the SDA during the course of the contract in memo format 
indicating the statns of work-in-process, progress to date, and questions that could not be 
answered given a lack of secondary sources on that topic. 

2. Industry overview report in print and electronic form including tables, a bibliography of all 
source materials utilized, and contracts. (The print report will include copies of all source 
materials utilized. 

3. Short (2-3 page) Individual Technology Market Analysis reports in print and electronic form of 
all the MWLID technologies listed under Task 1 of Phase 2. 

4. A summary of the above two reports into one executive summary report with clear ranking of 
"best-hit" technologies and recommended actions. 
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5.  A cross-reference check of provided questions against the fmal reports to check for 
completeness and thoroughness of answers. 

The above tasks for both Phase 1 and Phase 2 shall be completed no later than March 3 1,1995. 

* Note: No list of specific companies or individuals with which Sandia will potentially do business will 
be provided by the Contractor. 
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News Releases Publications, Electronic Media Coverage 
Inititated, Facilitated, and Assisted Through TTP AL-2341-05 

News Releases 

e 

0 

e 

e 

0 

e 

e 

"Sonic Drilling Demonstration at Sandia's MWLID" - 4/22/93 (Sonic Drilling) 
"Mixed Waste Landfill lntegrated Demonstration Field Days at Sandia National 
Laboratories"- 5/ 22/ 93 
"Sandia, Navy, private industry work to develop system for magnetic imaging of hazardous 
waste sites" - 11/8/93 (MTA) 
"Santa Fe Company - Sandia Labs Collaboration Leads to New Environmental Product" - 
1/18/94 (SEAMISTM) 
"Sandia Wins Seven Awards to Take Top Honors in 1994 R&D 100 Competition" - 7/25/94 
(SEAMISTM included) 
"Sandia and Ditchwitch Fxplore Horizontal Drilling" - 9/16/93 (Directional Boring) 
"Sandia Develops Drill Cuttings Containment System for Drilling at Environmental Sites" - 

"Non-Jnvasive Electromagnetic Images Offer Unique Look at Landfill Subsurface" - 
10/27/94 (EM Imaging) 
"Uniquk Hazardous Waste Cleanup Demonstration Combines Heat and Vacuum 
Technologies" - 11/23/94 (TEVES) 

9/23/93 (DCCS) 

Publications 

External 

e 

e 

e 

e 

"Department of Energy to Hold Small-Firm Forum'' ABQ Journal, 8/93 
"Labs to Brief Camp-anies on Environmental Work" ABQ Journal, 8/93 
"Dune Buggy Waste Patrol" ABQ Journal, 9/93 (MTA) 
"Well Liner Protects Sensors Monitoring Boreholes" Environmenfal Remediation Technology, 
2/9/94 (SEAMEW 
"Landfill Cover Alternatives" HazTECH News, 2/10/94 @ry Barriers) 
Sandia Helps Commercialize Environmental Sensor" SNL Technology Transfir Weeldy, 
2/14/94 (SEAMISW 
"Air DriUing Technique for Characterization Work" Weapons Complex Monifor, 2/28/94 

"Horizontal Drilling Aids Sensing" Environmental Sensors, (this is a UK publication) 3/94 
(Directional Boring, SEAMISF) 
"What Well-lined Wells will be Wearing" ESBT: Environmenfal Science and Technology, 4/94 

"Well liner Monitors Waste" Machine Design, 5/23/94 (SEAMISF) 
"Software Slashes Environmental Assessment Costs", ECON 3/94 (PLUME) 

(Dew 

(SEAMIST) 
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e 

e 

0 

e 

0 

e 

e 

"Characterization Costs, Time Saved with DOE Computer Program", Ground Water Monitor, 
6/2/94 (PLUME) 
"Pollution Abatement: A 'Boring' Job" Outdoor News, 6/94 (Directional Boring) 
"Sensor-rich Well Liner Can Monitor Waste" American Ceramic Society Bulletin, 6/94 
(SEAMISl?) 
"Science's 'Oscar' Winners" ABQ Tribune, 7/26/94 (SEAMISF) 
"Labs' Inventions Take Awards" ABQ Journal; 7/312/94 (SEAMISF) 
"Sandia Again Takes Top Honors with Seven R & D 100 Awards" SNL Lab News, 7/94 

"Horizontal environmental Well Installations" Trenchless Technology, 7/94 (Directional 
Boring) 
"Remediation and Directional Boring" Trenchless Technology, 7/ 94 (Directional Boring) 
"SNL Demonstrates Mixed Waste Landfill Technologies" TIE Quarterly, Fall 94 (MWLID) 
"New Database May Help Firms Get Federal Jobs" Albuquerque Journal, 11/7/94 
"Where Does Trenchless Go From Here?" Construction Equipment, 2/95 (Directional Boring) 
"Tracking Pollutants Underground" Mechanical Engineering, 3/95 (RIM) 
"Technique Vaporizes Contaminants" AAPG Division of Environmental Geosciences 
Reporter, 1/96 ('EVES) 

( S E W T . 9  . 

SANDIA Reports 

J.C. Stormont, M.D. Ankeny, M.E. Burkhard, M.K. Tansey, and J.A. Kelsey, Assessmenf of an 
Aciive Dry Barrierfir a Landfill Cover System, SAND-940301, Sandia National Laboratories, 
Albuquerque, NM, February, 1994. 

B.P. mer. Feasibility of Pernation Groutingfbr Constructing Subsurface Barriers, SAND-94- 
0786, Sandia National Laboratories, Albuquerque, NM, ApriZ 1994. . 

Carl Morris, Bruce Thompson, and John Stormont, Assessment of Dry Bawiersfbr 
Containmenf of Mobile Constituents in fhe Unstaturated Zone, SAND-94-2094, Sandia National 
Laboratories, Albuquerque, NM, January, 1995. 

Cecelia V. WiUiams and Ralph Gruebel, Ofi-Site Demonsfrationsfbr MWLJD Technologies, 
SAND-942340, Sandia National Laboratories, Albuquerque, NM, April, 1995. 

J. Phelan, B. Reavis, and W. Cheng, Passive Soil Venting at fhe Chemical Waste Land311 Site at 
Sandia National Laboratories, Albuquerque New Mexico, SAND-95-0776, Sandia National 
Laboratories, Albuquerque, NM, May, 1995. 

R.J. Floran, G.E. Bujewski, and R.L. Johnson, Aakptive Sampling Approach to Environmental 
Site Characferizatim: Phase I Demonstration, SAND-95-0070, Sandia National Laboratories, 
Albuquerque, NM, July 1995. 

Rudy Matalucae, Charlene Esparza-Baca, Richard Jimenez, and Scott Hitchcock, Status and 
E x p o ~ f  Potential of DOE'S Mixed Waste Landfill Integrated Demonstration ( M W U D )  
Technologies, Sandia National Laboratories, Albuquerque, NM, February 1995. (draft) 
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In terna I 

"Sonic DriUing Rig Hits Heavy Metal at Closed Landfill" S N L  Lab Naus, 6/93 (Sonic 
Drilling) 
"It was a Real 'Field Day' for ER Technologies" SNL Lab Nezus, 6/93 
"Labs' Mixed Waste Landfill Project Praised by Governor King" SNL Lab News, 9/93 
"Environmental Bottom Line Draws 200", S N L  Lab News, 9/93 
"SEAMJSP: Faster, Safer Site Characterization" Energy and Environment, 10/93 
( S E A M E P )  
"Small Business Attends the Environmental Bottom Line" Environmenfal Technologies, 11/93 
"Shd ia  Project on Western Governors Association's Short List"', The EYE Newsletter: Energy 
and Environment, 1/94 (ALCD) 
"Toxic Waste" Sandia Technology: Engineering and Science Accomplishments, 2/94 (MTA) 
"Sensor-rich Well Liner Commeraalized for Waste Monitoring" Sandia Science News, 3.94 
( S E M F )  
"Seismic Images Monitor Experiment'# The EYE Newsletter: Energy and Environment, 4/94 
(Subsurface Barriers) 
"Helping DOE'S Cleanup Efforts: Commercialization Planning Workshops" The EYE 
Newsletter: Energy and Environmenf, 5/94 
"Improved Technology Performance Demonstrated" The EYE Nmslefter: Energy and 
Environment, 7/94 ('EVES) 
"Paper Wins Award for Methodology That Promotes Cost-Effective Designs" The EYE 
Newsletter: Energy and Environmenf, 7/94 @ry Barriers) 
"New Technology Receives the 'Oscar of Invention' -an R&D 100 Award" The EYE 
Newsletter: Energy and Environmenf, 8/94 (SEAMISF) 
"'Underground Oven' Bakes Soil in Area 3 Landfill'l Sandia Lab News 11/11/94 (TEVES) 
"Chemical Waste Landfill Hosts Another Demonstration" The EYE Newslette~: Energy and 
Environment, 11/94 (TEVES) 
"Swoosh! New System Vacuums Up Drill Cuttings" Energy and Environment 11/94 (DCCS) 
"Containing Wastes and Costs" Sandia TechnoZogy, 2/ 95 (Dry Barriers, Subsurface Barriers) 
?3ystems Approakh Saves ER Costs" The EYE Nmslefter: Energy and Environment, 3/95. 

"Non-invasive Electomagnetic Images Offer Unique Look at Landfill Subsurface" Sandia 
Science News (EM Imaging) 

(LAMS) 

Electronic Media Coverage 

MwLID Earth Day Site Tour - KOAT TV News - 4/17/93 
Magnetometer Towed Array Demonstration - KOAT TV News - 6/10,9/10,1993 
Magnetometer Towed Array - KOB TV News - 9/28/93 
Hybrid Directional Boring - Today's Environmenf - CNBC- 9/3/94 
Hybrid Directional Boring - Today's Enzironment - Discovery Channel - 9/7/94 
SEAMJSFM - CNN Headline News - 9/22/94 
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Mixed Waste Landfill Integrated Demonstration 
Technology Transfer/Cornrnercialization Involvement 

Poster Sessions 

Waste Retrieval, Treatment and Processing: (Mar 1993) The poster session"Techno1ogy 
Integration at the Mixed Waste Landfill Integrated Demonstration (MWL,ID)" was 
presented. In addition, the Thermal Enhance Vapor Extraction System (TEVE) was 
featured during a technical session. 

Winrock Malk (Aug 1993) The MwLID poster, which showcases technology development 
efforts in the areas of characterization, monitoring, remediation, containment, and 
technology transfer successes, was displayed for a local audience. 

Atomic Museum: (Aug 1993) The MWUD poster, which showcases technology 
development efforts in the areas of characterization, monitoring, remediation, containment, 
and technology transfer successes, was displayed for a local audience. 

Outreach to Industry: Partnerships for the Future: (Jan 1994) The MWLID's efforts in 
landfill characterization and monitoring, remediation, and containment technology 
development, as well as its commeraalization successes, were on exhibit at the two-day 
poster session. Interest in the MwLID's efforts came from the private as well as from the 
governmental sector. The Outreach to Industry was a technical information exchange 
meeting with industry on environmental restoration needs in the northwest United States 
co-sponsored by the U.S. Department of Energy (DOE) Environmental Restoration and 
Waste Management Office of Science and Technology (OS'") and Office of Environmental 
Restoration. 

Waste Management ' 9 4  "High Level Waste, Low Level Waste, Mixed Wastes and 
Environmental Restoration -Working Towards A Cleaner Environment": 0;eb 1994) A 
poster session paper entitled "The Mixed Waste Landfill Integrated Demonstration" was 
presented. Also, the MWLID's poster was on exhibit at the three-day Technical Exhibition. 
Interest in the MWLID's efforts came from private, university and government sectors. The 
meeting was sponsored by University of Arizona, DOE, New Mexico State University 
0, the Waste-management Education and Research Consortium (WERC), and 
numerous other organizations. 

Sandia National Laboratories (SNL) Earth Day Activities: (May 1994) The MwL;ID 
poster, which showcases technology development efforts in the areas of characterization, 
monitoring, remediation, containment, and technology transfer successes, was displayed. 

Advanced Manufacturing Day at the Ideas in Science and Electronics, ISE, '94 Exposition 
& Symposiun. (May 1994) The Mww[D participated in the exposition and symposium 
sponsored by the Institute of Electrical & Electronics Engineers (IEEE), Albuquerque 
Section, and the Rio Grande Chapter of Electronics Representatives Assoaation (ERA). The 
MwL;ID poster was presented. The purpose of the conference was to share recent 
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developments in technology, saence, electronics, and advanced manufacturing techniques 
with industry. 
Progress Through Partnerships Eihibition at Hanford Summit II: (Jun 1994) Hanford 
Summit 11 is a national forum on the environment, technology, and the economy. The 
mission of Summit 11 is to build upon existing scientific, technical, and engineering 
innovations to clean up Hanford and to serve as model to ---ake cleanup better, faster, 
cheaper, and safer at sites across the nation. The meeting . is an interactive forum among 
federal, state, and local governments, Hantord employees, citizens of Washington, and 
Native American tribal representatives. The MWLID poster was displayed at the 
exhibition. 

SmaIl Business Association-National Contractors Management Association 1994 
Environmental Remediation Opportunities Conference: (Jul1994) The MWLID poster 
was displayed. The MwL;ID gave out more than 100 registration forms for the Los Alamos 
National Laboratory (LANL)-SNL Environmental Communications Database. 

Spectrum '94: (Aug 1994) The MWLID poster and a poster paper entitled "An Overview of 
the Mixed Waste Landfill Integrated Demonstration" were presented at the international 
technical meetings. The program was designed to facilitate information exchange between 
scienW and engineers and to explore changes in the environmental field. 

Waste Management '95 (Feb 1995) The MwL;ID poster was displayed. Significant interest 
was shown in containment activities including the Alternative Landfill Cover 
Demonstration (ALCD), the dry barrier concept, and subsurface barriers. 

National Ground Water Association Outdoor Action Conference: (May 1995) The 
W I D  poster showcasing technology development efforts was displayed. 
Demonstrations were conducted for SEAMEF, Cross Borehole Electromagnetic Imaging 
as Radio Imaging Method (RIM), and Reconantsonic? drilling technology. 

Spectrum '95: (Aug 1995) The MWLID poster was presented at the international technical 
meetings. 

Tours 

MWLID Field Days: (May 1993) Three Field Days were held to provide an overview of the 
program and allow stakeholder evaluation through interaction. The first Field Day focused 
on the public, while the second and third respectively, focused on industry and 
regulators/govemment offiaals. DOE-Albuquerque Operations Office and DOE-Kirtland 
Area Office (KAO) representatives participated all three days. The format of the Field Days 
included an Environmental Management Integrated Programs/Integrated Demonstrations 
overview, a presentation on the MWLID, a demonstration of ProTech, a field tour, and a 
luncheon speaker. Additionally, the MWLID presented a poster session that included the 
Landfill Assesment and Monitoring System (LAMS), SEAMEP, TEVES, dry barriers, 
Stripping Analysis, technology integration, and a demonstration of SitePlannerm. The field 
tour included SEAMEP, TEVES, dry barriers, Stripping Analysis, the Drill Cuttings 
Containment System (DCCS), monitored wells, and a launch point for sonic directional 
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boreholes. Speakers provided information on public partiapation, transfer and 
commercialization of technologies being developed, and joint environmental restoration 
research between SNL and LANL. Initial feedback from participants was very positive. A 
memo to the Field Tours Team said the turnout for the Field Days was the highest for any 
public involvement activities of this type for SNL/DOE/KAO. 

Magnetometer Towed Array at Technical Area Ik (Sep 1993) Observers withnessed the 
demonstration of GEO-CENTERS' commercial version of the Surface Towed Ordnance 
Locator System ( S T O P )  conducted at the KAFB RB-11 landfill. The survey was 
completed in less than two hours at a rate of about one acre per half hour. 

EPA Engineering Forum: (Dec 1993) EPA staff attending the EPA's Engineering Forum in 
Santa Fe toured the Chemical Waste Landfill. Featured technologies at the meeting and/or 
site tour included TEVES, dry barriers, SEAMISP, and subsurface barriers. 

UMTRA Tour: (Jun 1994) Field tours of h4WLJD activities were conducted for the 
Uranium Mill Tailings RemediaI Adion (UMTRA) Project and the Washington Technology 
publication. Featured technologies include TEVES, electrokinetic remediation, dry barriers, 
Cross Borehole Electromagnetic Imaging, and theVadose Zone Montoring System. 
Directional drilling and directional sonic drilling boreholes were also featured. 

Japanese Tour: (Feb 1995) Three representatives from Japan interested in the U.S. 
laboratories and potential areas of mutual interest to the U.S. and Japan toured SNL. The 
Director of the Environmental Programs Center gave a presentation on the Environmental 
Technologies Department. The Manager of the Environmental Restoration Technologies 
Department gave a presentation of Environmental Restoration. The MWLID/SNL-ERT 
poster was also displayed. It emphasized LAMS, TEVES, electokinetic remediation, ALCD, 
the dry barriers, technology transfer successes, and industry partiapation. 

Richard Guimond Tour: (Mar 1995) The Principal Deputy Assistant Secretary from 
Environmental Restoration and Waste Management and DOE and SNL representatives 

tion tour of the MWLID. Technologies featured include TEVES, dry were given a famhanza 
barriers, subsurface barriers, and SEAMISP. Pariiciparh also discuseed the upcoming 
ALCD demonstration. 

.. . 

Landfill Stabilization Focus Area Management Team and Product Line Managers: 
(Mar 1995) Approximately 10 people from the Landfill Stabilization Focus Area 
management teams toured field demonstrations of the MWLID. Featured technologies 
included electrokinetic remediation, TEVES, ALCD, and subsurface barriers. 

USGS Tour: (May 1995) About 100 people toured field demonstrations of the MWLID as 
part of the National Meeting of U.S. Geologic Survey employees. Featured technologies 
included electrokinetic remediation, TEVES, ALCD, and subsurface barriers. 

Advanced Landfill Cover Demonstration WGA Open House: (Sep 1995) 
Approximately 100 people attended a Tour of the ALCD Construction Site where Principal 
Investigator Steve Dwyer, SNL briefed the audience on Construction Activities at the Site. 
Featured technologies included Containment Technologies - Permeable Barriers, 
Subsurface Barriers, and the Smart Geomembrane; Characterization Technologies - 
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MAPER, Cross Borehole Electromagnetic Imaging, and Environmental Measurement- 
W h j l e - m g ;  and Remediation Technologies - Electrokinetics, and In-Situ Gaseous 
Reduction System, 

0 Gerald Boyd Tour (1996) 
Gerald Boyd, EM-50 associate deputy assistant secretary, received a tour of the SNL-ERT 
demonstration sites and was given a presentation on the status of ongoing activities by 
development pMcipal investigators. 

Presentations 

0 

0 

0 

0 

0 

0 

EM-52 Technology Integration Program Review: (Apr 1993, C. Williams) An overview of 
Mixed Waste Landfill Integrated Demonstration activities was presented including 
involvement with ProTech, technical support groups, and industry partners. 

Environmental Bottom Line: (Aug 1993, J. Woodward) SNL's environmental programs 
were presented at the environmental briefing for small  businesses designed to inform 
participants of the business opportunities in'the DOE Environmental Restoration and Waste 
Management programs at SNL and LANL. 

Environmental Small Business Workshop: Bridges to Environmental Opportunities: 
(Nov 1993, C. Williams) A presentation on the MWLID and mixed waste issues was made 
at the Hazardous and Mixed Waste Opportunities session. The workshop informed small 
businesses of procurement, technology development, and technology transfer opportunities 
for environmental management services and materials at DOE'S laboratories. 

EM-52 Technology Integration Mid-Year Program Review: (Mar 1994, C. Williams) A 
review of technology integration activities of the past year (includjng the Field Days, the 
Environmental Bottom Line, materials development, public and regulatory involvement, 
and technology transfer successes) was presented. The critical issues of OST credit, 
regulatory approval, and coxruneraalization planning for the OST/EnvironmentaI 
Management-developed technologies were addressed. The lessons learned include the 
need for early public involvement and benefits reaped from teaming and advanced 
planning with experts within SNL (i.e., public relations, media relations, technical writers, 
technology transfer specialists, etc.). 

Fourth Annual WERC Environmental Restoration Conference: (May 1994, C. Williams, T. 
Burford) Two papers entitled "An Overview of the Mixed Waste Landfill Integrated 
Demonstration" and "Technology Development Opportunities in the MWLID" were 
presented. 

Federal Environmental Restoration III and Waste Minimiza tion II: (May 1994, C. 
Williams, T. Burford) "The Mixed Waste Landfill Integrated Demonstratiorx Metrics for 
Technology Development and Technology Transfer Successes" was presented to an 
audience that included government, management and operating contractors, and industry 
representatives. 

I 
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Soil Remediation Innovative Technology and Contracting Office: (May 1994, C. 
Williams) The paper "Technology Transfer Opportunities in Sandia's Mixed Waste Landfill 
Integrated DemonstrationI1 was presented. This conference was specifically aimed at 
industry and addressing its needs. 

Brookhaven National Laboratory Landfill Characterization Workshop: (Oct 1994, C. 
Williams, R. Floran, and D. Betsill) The MWLID technologies suitable for characterization 
and remediation of disposal pits at BNL were presented. Presentations included 
Siteplanner; characterization and monitoring technologies; and remediation and 
containment technologies. 

New Mexico Hazardous Waste Management Conference and Exhibition: (Mar 1995, C. 
Williams, R. Gruebel) The paper "Identification of Potential Sites for Offsite Demonstration 
of MWLID-developed Technologies" was presented. 

5th Annual Waste-management Education and Research (WERC) .Development 
Conference: (Apr 1995, C. Williams, R. Gruebel) "Site Contaminant Technololgy Matching 
for Offsite Demonstrations of MWLJD-developed technologies" was presented. 

North American No-Dig '95: Conference (May 1995, SNL-ERT reprentative) The paper 
"Environmental Measurement-While-DriUing System for Real-time Field Screening of 
Contaminants" was presented. 

Participation 

Regional Environmental Business Exchange: (Nov 1993) The MWLID, its mission, and 
opportunities were informally presented at the workshop, which shared with businesses 
the problems and opportunities available in Westinghouse Hanford Operations 
environmental cleanup. 

Fifth Annual Weapons Complex Monitor Applied Research and Technology 
Colloguium: (Apr '93) An MWLID representative particpated in the WGA Mixed Waste 
DOlT Working Group Meeting as the technology transfer and public participation liaison 
for the MWL,ID and CMST-IP Focus Area technology proprosals review. 

Telephone Ref e rra Is 

Telephone contacts average three to five each week. These include referrals by the 
Technology Transfer Office and the Procurement Office. The contacting businesses are 
predominately interested in environmental restoration activities. The SNL-ERT continues the 
MWLID's former role of matching industry expertise with the appropriate contact in the 
Environmental Restoration area. 
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FY94 Development Partners 

National Laboratories 
Argonne National Laboratory 
Brookhaven National Laboratory 
Idaho National Engineering Laboratory 
Lawrence Livennore National Laboratory 

0 Los Alamos National Laboratory 
0 Lawrence Berkeley National Laboratory 
0 Pacific Northwest Laboratory 

Research Laboratories 
0 EPA Environmental Monitoring Systems Laboratory 
0 Department of Agriculture - Agriculture Research Station 
0 Navy, Naval Civil Engineering Laboratory 
0 Naval Research Laboratory 
0 Illinois Institute of Technology Research Institute 

Wesfinghouse-Hanford Operations 

Universities 
0 Colorado State University 
0 New Mexico State University 
0 

University of Houston 
University of New Mexico 

0 University of Washington 

University of California Santa Barbara 

University of Texas - Austin 

Industrv Partners 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Advanced Analytical, Inc. $ 

Charles Machine Works, Inc. 
Chem-Nuclear Geotech (now Rust Geotech) 
Consolve, Inc. 
Daniel B. Stephens and Associates, hc. 
DuPont 

Guzzler, Inc. 
Pfizer 
Physical Scienc Laboratory (PSL) at New Mexico State University 
Science and Engineering Associates, Inc. 
Scitek Corporation 
Spectrace Instnunents 
Stolar, Inc. 
Tech Reps, Inc. 
Troxler Electronics Laboratory 
VikingInstnUnents 

GEO-CENTERS, Inc. 
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0 Water Development Corporation 

Government Agencies 
0 

0 Department of Energy 
0 Environmental Protection Agency 
0 New Mexico Environment Department 
0 Western Governors' Association 

Air Force, Hill & Ktrtland Air Force Bases 

FY95 Development Partners 

National Laboratories 
Idaho National Engineering Laboratory 

0 Pacific Northwest Laboratory 

Research Laboratories 
0 

0 Naval Research Laboratory 
0 

0 Westinghouse-Hanford Operations 

Department of Agriculture - Agriculture Research Station 

Illinois Institute of Technology Research Institute 

Universities 
0 Colorado State University. 
0 New Mexico State University 
0 University of New Mexico 
0 University of Texas - Austin 

Industry Partners 
0 Charles Machine Works, Inc. 
0 

0 

0 Tech Reps, Inc. 
0 Trautwein Soil Teskg Company 
0 Troxler Electronics Laboratory 

Daniel B. Stephens and Associates, Inc. 

Science and Engineering Associates, hc. 
GEO-CENTERS, I ~ c .  

SAT-UNSAT, I ~ c .  

Government Agencies 
0 Emironmental Protection Agency 
0 Department of Agriculture 
0 New Mexico Environment Department 
0 Western Governors' Association 
0 All Indian Pueblo Council 
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Commercialization Plans 

Commercialization Plans completed as a result of two Commercialization Planning 
Workshops (CPWsTM) include: 

Cecelia V. Williams, SNL: TI" #AL2-2-11-15 
Inverting Membrane Borehole Instrumentation Techniques 

SEAMIST'M is completed and implemented. Eastman Cherxjngton Environmental is 
marketing the SEAMIsTrM system. ' 

Robert Wemple, SNL: TI" #AL2-2-11-16 
Hybrid Directional Boring and Horizontal Logging 

Charles Machine Works-Ditch Witch has made a corporate decision to commence large- 
scale commercialization. Their commercialization efforts are extending into 
international markets. 

- Robert Johnson, ANL: TTP #CH2-2-11-02 
Optimization of Sampling Strategies fir  Containment Delineation and Risk Minimization 

The plan is being implemented. ConSolve is marketing SitePlannerTM and PLUME as 
well as SiteViewTM, a spin-off of the software origninally developed as part of this TTP. 

John Cochran, SNL: TIT #AL2-3-10-03 
Magnetometer Towed Array (MTA) 

GEO-CENTERS is extending the use of this technology to international markets. 

Kh& Ohen, PNL: TTP #RL3-2-11-12, 
Stripping Analysis 

Radiometer America Corp. commercialized Stripping Analysis. 

David Born, SNL: TI" #AL2-2-11-23 
Cross Borehole Electromagnetic Imging 

Physical Science Laboratory at New Mexico State University is marketing this 
technology internationally to the mining and oil industries as Radio Imaging Method 
(RIM). 

Gregory C. Frye, SNL: 'ITP#AT2-2-11-04 
Porfable Acoustic Wave Sensor (PAWS) 

The Plan is complete, and negotiations are ongoing to finalize industrial partnerships. 

Plans drafted as a result of holding two CPWs: 

Ken Bosti~k, LANL: TI" #AL1-3-10-01 
Proto fype Decision Supporf/Cover System 

Wayne Hansen, LANJ2 TTP #AL1-2-12-11 
Migration Bawier Coveysfor Mixed Waste 
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David Betsill, SNL: TTP #AL2-2-11-07 
Landfill Assessmenf and Monitoring System (LAMS) 

Robert Floran, SNL: TTP #AL24-10-07 
Environmen tal Measuremenf While Drilling (EMWD) 

Steve Dwyer, SNL: TTP #AL24-10-03 
Alternative Landfill Cover Demonstration 

Brian D w y ~ ,  SNL: "P #AL 2-3-1044 
Subsutface Barrier Emplacement 

In situ Containment and Stabilization of Buried Waste 
Lany Kukacka, BNL: TTP #CH3-2-11-01, 

Greg Elbring, SNL: TTP #AL24-10-02 
Seismic Borehole Technologj 

Ken Bostick, LANL: TTP #AL14-10-01 
Posf Closure Monitoring Technology 

Robert &owlton, SNJL TTP #AL24-10-10 
Fiber optic TDR 

George Laguna, SNL: TTP #AT2410-09 
Miniature Flow Probe Sensor 

Eric Lindgen, SNL: TTP #AL2410-01 
Electrokinetic Remediation 

Chet Shepard, PNL: TTP #RL3-2-11-13 
X-rmj Fluorescence Defection of Heavy Metal Contaminanfs 

Jim Sisson, INEL: TIT #ID14-10-02, 
Borehole Permeamefer 

John Stormont, SNI;: TTP #AL-2310-02 
Dry Barrier Applicafionsfbr Landjills 

Three MWLID PIS/ technologies did not partiapate in a CPWTM: 

Jame~ Phd;in, SNL: TTP #AL-2211-21 
Thermal Enhanced Vapor Extraction System 

Willis Stewart, SNL: TTP #RL-4410-10 
Vm@ation of Subsurface Barriers 

Cecelia V. Williams, SNL: TIT #AL-2211-15 
Deep Vadose Zone Monitoring 

Although a commercialization plan was not developed for this system, Science and 
Engineering Associates, Inc., is marketing a commercial version called M u l i i S c a n T M .  
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Eva1 u at ion Res u I ts 
Commercialization Planning Workshops at Sandia 

March 28-31 and May 16-20, 1994 

Rating based on excellent equal to 3 

1. The quality and relevance of information presented was 
2. The quality of presentation and expertise level of Mohawk Faculty was 
3. In support of DOE/OST's technology commercialization goals the 

content of the workshop was 

4. My commercialization prospects are 

5. I consider the investment of my time in this workshop 

6.  I rate the overall workshop 
7. The workshop: ( ) exceeded ( ) met ( ) was below my expectations 

. Observers 
8. Would you recommend workshop to: Y N  

a fellow PI 18 2 

your management 15 5 

9. Is the action plan you generated a valuable tool and 
relevant to your efforts? 20 

10. Do you feel you have greater knowledge of market 
analysis and its importance? 17 3 

Observers PIS 
2.8 2.6 
3.0 2.7 

3.0 2.4 

N/A 2.3 

3.0 2.3 

2.7 2.4 

2.2 2.5 

PIS 

Y N N/A 

4 2 

6 

6 

11. Whatfillow-up support d~ you need to succeed? 
PIS: 

Review and independent help with actual commercialization of projects 
Did not budget funding for commercialization 
Funding to make commercialization a recognized activity as part of the TTP 
FY94 funding for this activity not available to provide market analysis 
SNL Legal and Tech Transfer support and guidance 
LANL Industrial Relations Market Analysis 

5 1 
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Legal, market analysis 
Re-evaluation in approximately 1 year 
Business planning 
Help on establishing intellectual property rights 
Support in market analysis and identification of partners 
Market analysis 
Support from Sandia's Legal and Technology Transfer groups to do patenting, licensing, 
copyrighting 
Identify resources (funding and personnel) to help put marketing plan into action 
Opportunity to work with Inteledual Property personnel and PML lawyer 

Observers: 
Availability of faculty to discuss plans after PI meets with private industry/management 

12. Aditional comments: 

PIS: 

Material presented was not focused on how the National Labs operate 
Presentations by Mohawk Research somewhat informative and helpful 
M o m t i o n  presented could have been condensed into a two-day class 

"Source of Capital'' section could be deleted since it is not applicable to our activities 
Team leader for Mohawk Resear& was somewhat abrupt to several individuals in the class 
during the workshop 
Would welcome more specific suggestions for gaining an understanding of the 
market/potential markets 
These kinds of workshops wiU push SNL into the real world 
Would suggest making the workshop more SNLspecific, perhaps a 1 hour presentation 
giving an overview of legal and tech transfer services available at the lab (D. Belasich might 
be a good candidate) 
Dinner should have been earlier 
Initial interviews could have been scheduled better from a time perspective 
Faculty was intelIigent and supportive but could have been MUCH more effective had they 
had a better idea of what the MWLID is and does prior to starting the workshop 
Tailoring materials, overheads, discussions, etc. to our environment (MwLID & Lab) would 
have moved this workshop into the excellent (or beyond) category 
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0 

0 

0 

Having all attendees stay at a facility removed from home/office would be beneficial 
Possibly allow a more focused approach and maybe shorten the workshop by a day 
More detaiI on Intellectual Property Rights would have been useful 
Liked it and got a great deal out of this 
Could use more pre-meeting exercise/information 
Break up presentation time with activities toward Commercialization Plan 
Follow outline of Commercialization Plan tchroughout 
The workshop time could have been condensed. Some of the discussion sessions could have 
been greatly reduced or have larger groups 
Expected, since the faculty spent a lot of time reviewing our materials, that we would have 
gotten more constructive feedback on commercialization activities 
Many of the notes are too orientated for entrepreneuership which 90% of lab staff do not 
care for 
The afternoon one-on-ones are too long. Perhaps only half the staff should be included for 
each student 

Observers: 

Fad ty  diversity and expertise outstanding: Industrial, academic & governmental 
engineering, scientific, legal, patent, business, finand, etc; each has over 20 years 
Site selection (off-site) was excellent and is key to the "team building" and free "University 
form" idea exchange 
Should use results of this survey and the resulting Commercialization Plans to get more 
funding for tech transfer activities specific to each project 
This is exactly the type of education PIS and all technically oriented people at Sandia are in 
dire need of. The new focus of the labs requires re-educating the technical personnel to give 
them some insights to the business issues. If they don't figure this out they may not survive 
in the coming years 
Make sure participants are aware of the requirements and expectations of the workshop 
The input from the local sponsor during faculty meetings is invaluable 
To the extent possible, faculty should be knowledgeable of the projects and mechanisms in 
place, (resources) that may be available to the PI 
Mechanics - please note room names on the agenda for each session 
Food was great, hotel was fine 
Try to minimize idle time for PIS on the first day between individual interviews and 
overview presentations 
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Technology Developer and Stakeholder Meetings 

WGA-DOIT SITMeetingfbr fhe ALCD, April 1995. This meeting focused on finaLizing the 
Stakeholder Involvement Plan. The plan included 1) Plan Objective-Integration of 
Stakeholder Outreach into the ALCD project; 2) Historical Background; 3) Baseline 
Principles and Goals; 4) SNL Site Implementation Team Stakeholder Participation 
Prinaples; 5) Thelines and Additional Specifics on Key Elements of the SNL Site 
Implementation Team Stakeholder Outreach Efforts. The plan was submitted to the Mixed 
Waste WGA-DOIT committee for review and approval. 

Innovative Environmental Technologies Confirnce and Demonstration, May 20 - 23,1995 (at the 
National Mine Safety and Health Academy, Beckley, West Virginia). "Hand's-on" 
demonstration of the Magnetometer Towed Array technology, requested by C.W. Frank, 
Deputy Asst. Secy. for Technology Development. 

WGA-DOIT SIT Stakeholder Meeting, June 1995. Discussions regarding the Alternative 
LandfiIl Cover Demonstration. 

IsZefa Pueblo and SNL-ERTMeefing, June 1995. Isleta Pueblo requested technical assistance 
on its landfill closure plan. . 

Decontamination & Decomissioning and US DOE Technology Infiomation Exchange Meeting, 
June 1995. SNL-ERT PIs presented their work on Environmenfzd Measurement-While- 
Drilling, Electrokinetics and In-Situ Gaseous Remediation System to the Japan Ministry of 
International Trade & Industry and the Japan Nuclear Power Engineering Corp. 

Meetings wifh PIsfiom LSFA, PFA and CMST Cross-Cuffing Program, June 1995. PIs 
ascertained their specific needs in the technology-specific portion of the market analysis. 

WGA-DOIT SIT Sfaikholder Meetingfor fhe ALCD, June 1995. This meeting focused on public 
involvement and interstate regulatory cooperation. Attendees included technicd, 
regulatory and public stakeholders (-70) from several southwestern states. The morning 
session included infrodudory remarks by Garry King, DOlT Mixed Waste Working Group 
Chair, and Ginger Swartz, DOIT Process Administrator for WGA, and a presentation on the 
ALCD by Steve Dwyer, the PI. 

The format of the afternoon session was a panel discussion on technical, regulatory, 
and public issues. The panelists included regulators from the EPA and the New Mexico 
Environment Department; technical, academic and industry experts; and public 
stakeholders. The general consensus was that this was a good first step with many of the 
comments focusing on global regulatory and public interface issues. The project was seen 
in a very positive light by technical, regulatory, and public stakeholders. Questions were 
raised on how the project would aid regulators and the regulated communities, the 
effectiveness of alternative covers, cost-benefit analysis, and public access to information. 
Follow-on meetings were to include a site tour during the construction phase of the project. 
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Islefa Pueblo and SNL-ERT Meeting, July 1995. Isleta Pueblo requested technical assistance on 
its landfill closure plan. 

WGA-DOIT SIT Meetingfor fhe ALCD, July 1995. This meeting focused on planning a 
Stakeholder Site Tow of the Alternative Landfill Cover Demonstration in September 1995 
during construction of Phase I landfill covers. 

Involvement calendm of events; the Citizens' Advisory Board handling process; Hearing of the 
Air Quality Control Board about the DOE exemption from Regulation No. 5. 

MVVLJD Field Days, May, 1993. (See page 89, "TOUTS"). 
0 Public Involvemenf Working Group Meeting, August 31,1995. Discused Public 
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Alternative Landfill Cover Demonstration Team and Interested Parties 

Steve Baca 
Sandia National Laboratories 
P.O. Box 5800, NM 1313 
Albuquerque, NM 87185 
Ron Bhada 
Waste-Management Education Research Consortium 
P.O. Box 30001, Dept WERC 
Las Cruces, NM 88003 

Skip Chamberlain 
Department of Energy - Headquarters 
EM541, Trevion I1 
Washington, DC 20585 ' 

Robert S. Dinwiddie 
Hazardous & Radioactive Materials Bureau 
New Mexico Environment Department 
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Plan for Stakeholder Participation in the 
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PLAN FOR STAKEHOIBER PARTICIPATION 
IN THE ALTERNATIVE LANDFILL COVER DEMONSTRATION PROJECT 

This document sets forth the Alternative Landfill Cover Demonstration Team's plan for 
stakeholder outreach and participation. It provides a discussion of the plan's objectives, 
summarizes the Alternative Landfill Cover Demonstration (ALCD) taking place at Sandia 
National Laboratories (SNL) and addresses the risks and significance of the project. The 
document also sets forth stakeholder participation principles specific to this demonstration and 
outlines specific stakeholder outreach and participation activities the team intends to implement. 

The Principles for  Stakeholder Participation in the Alternative Landfill Cover Demonstration 
Project is a support document to this plan. It provides background on Developing On-site 
Innovative Technologies (DOIT) Committee and stakeholder participation principles upon which 
this document is based. 

I. Plan Objective 

The objective of this plan is to integrate stakeholder outreach and participation into the 
ALCD project. It will establish the major tasks and milestones critical to the integration 
of stakeholder participation into the implementation of the ALCD. 

The plan is intended to provide guidance on the following questions with respect to this 
demonstration: 

0 Who are the stakeholders? 
0 How will they be involved? 
0 What are the potential areashsues of concern? 
0 How and when will their concerns be addressed? 
0 How will this process be administered? 

The goal of effective stakeholder outreach and participation will be value added to the 
demonstration. the benefits hoped to be realized are: 

building trust and agreement among all stakeholders on this demonstration 
project; 

0 creating collaborative and consensual processes and decisions; 
0 reducing likelihood of conflict and confiontation; 
0 assuring accountability and responsibility; 
0 maximizing mutual gain and shared outcomes for all participants; and 
0 contributing to environmental safety, health, and restoration. 

Stakeholder Definition. The term "stakeholder" is defined in the DOIT Stakeholder 
Outreach and Participation Plan (Discussion Draft, September 1994). Stakeholders 
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include a wide range of interested individuals and organizations, but with respect to the 
ALCD, are not limited to: 

citizens and residents living or working in the vicinity of federal facilities or sites 
contaminated with hazardous or radioactive wastes, mine wastes, or abandoned 
munitions; 
local and national public interest and environmental groups; 
elected officials (local, state, national) and Native American Tribal 
representatives; 
the media (print and electronic); 
representatives of the private sector engaged in environmental waste and 
restoration activities; 
state and federal agencies; 
educational institutions; 
venture capitalists and insurance companies; and 
labor unions. 

II. Background and Relevance of the Demonstration 

ALCD Project. SNL, in collaboration with other partners, submitted a proposal to the 
Department of Energy (DOE) to address the technical problems associated with landfill 
cover failures. In particular, they proposed to test various innovative covers to overcome 
the problem of "desiccation cracking" in aridsemi-arid environments, a chronic problem 
indicative of currently accepted technologies. To meet national needs under the Mixed 
Waste Landfill Integiated Demonstration program, they are required to design, construct, 
and fully monitor several advanced landfill cover alternatives. The hope is recognition of 
a preferred cover to "fill a critical void in the state of the art for containment 
technologies." 

The ALCD project will have to meet three performance tests: technical, regulatory, and 
socio-economic.. The technical performance test will compare three landfill cover designs 
for ability to meet technical engineering requirements and to be cost effective. The 
regulatory test is twofold: National Environmental Policy Act @TEPA) approval and 
Resource Conservation and Recovery Act (RCRA) approval. No use of contaminated 
land or waste is involved in the demonstration project, but this demonstration, with 
potential for application of new landfill cover designs at RCRA-regulated land disposal 
sites, will also enable state and federal regulators early project access. The socio- 
economic test touches questions of public health, safety, environmental projection. 

The test schedule is for three to five years. During fiscal year 1995, Sandia will begin 
construction of the first phase. It will consist of three covers: a RCRA Subtitle 'IC" 
compacted clay cover with geomembrane; a RCRA Subtitle "D" compacted soil cover; 
and an alternative geosynthetic clay cover. Two additional alternatives to current RCRA- 



prescribed covers will be constructed in fiscal year 1996: a capillary barrier and a bio- 
engineered barrier. The specific design of the Phase I1 covers has yet to be determined. 

Relevancy. The need for this project reflects the search for a solution to an intractable 
pollution problem of historic proportions. Since Love Canal, the United States has 
sought effective remediation programs to address safety, health, and environmental 
damage at sites contaminated with hazardous, radioactive, and mixed waste materials. 
Many landfills constructed over the years since Love Canal are leaking; many other sites 
fail to meet cleanup performance requirements; and solutions for mixed waste are yet to 
be found. 

Simificance. The significance of this project lies in a promise that is immediate and long 
range. In its narrow and formal proportions, the ALCD project is a specific engineering 
task of regional importance. It is one that will turn on technical and regulatory 
performance. If the ALCD project proves alternative covers superior in performance and 
cost, it will help address the problem of desiccation cracking in semi-arid environments. 

It also is innovative in its noncontroversial dimension. The demonstration project bears 
on solid, hazardous, mixed, and radioactive wastes, but it involves the use of a clean site 
with clean fill. It poses little or no public health and safety risk. Knowledge of this fact 
will bear on public acceptance and stakeholder involvement. Paradoxically, it probably 
means the audience for this project is largely a nationwide, professional one rather than 
local. 

In its larger dimension, the ALCD project bears on complex questions of land use, health 
and safety, acceptable risk, and economic impact that are associated with landfills and has 
clear implications for the entire nation. The ALCD project promises an innovative 
solution to the national problem of leaking landfills and national cleanup standards. In 
this sense, it could help to resolve a protracted national debate over "how clean is clean?" 
and help move the nation forward in its effort to protect the environment, safety, and 
health. 

In each dimension, the ALCD project sets the stage for a stakeholder involvement plan. 

Risk. The use of an uncontaminated site and uncontaminated waste means the public 
faces little or no significant health or safety risk fiom the demonstration project. The 
principal risk associated with the demonstration project is an occupational one. Some on- 
site environmental risk will occur. With little public risk, the communities most 
interested in participating in this project are probably professionals and grassroots 
organizations that are focused on landfills. The goal, however, is to address sites where a 
risk will exist. Stakeholder involvement will be critical to acceptable of this innovative 
landfill technology. 
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III. Stakeholder Participation Principles 

In conformity with the above background and the philosophy outlined in the Principles 
for stakeholder Participation in the Alternative LandBll Cover Demonstration Project, 
the ALCD Team (formerly referred to as the Sandia Site Implementation Team) has clear 
responsibility for the success of a well defined stakeholder participation effort. In the 
Spring of 1994 efforts were initiated to form the team. Stakeholders were contacted by 
the DOIT staff the New Mexico Energy, Minerals and Natural Resources Department. 
Stakeholder groups were briefed on the DOIT program and invited to participate in the 
implementation team. 

A small subset of this audience has become active in the team's activities at this stage. 
(The mailing list for the team is attached.> The focus, for the most part, has been local. 
Different members have served in different capacities. Some have contributed to all 
meetings, others have registered an interest in the project and limited their role to a 
monitoring one, and many have varied participation in it in different ways. Some have 
served voluntarily without compensation while others have received compensation. The 
ALCD Team process to date has incorporated the DOIT operating principle for 
nomination and representation: an open, continuous process of inclusion with no 
domination by any group. 

Role of ALCD Team: 

0 Develop and implement the site implementation and stakeholder outreach plans. 
Interact with the Mixed Waste Working Group. 

0 Identify and involve stakeholders in the demonstration project and implement the 
Eight Guiding Principles for Stakeholder participation. 
Realize DOIT goals. 

0 Win stakeholder support for both DOIT goals and ALCD project. 

Role of StakeholdeR: 

Contribute to examination, decision, and agreement on project goal, process, 
results, and schedule. 
Identifl stakeholders and establish linkage 'with Citizen's Specific Advisory 
Board. 

0 Ensure public involvement and integration into project. 
0 Provide responsible feedback, take on tasks, help draft documents, be part of 

subgroup, contribute to decisions, and ensure input into reviews and evaluation. 
0 Facilitate communication on mixed wasteDOIT issues. 
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Stakeholder Concerns Regardin? ALCD Team Landfill Project. Project specific concerns 
expressed to date include: 

1. Identification of regional landfill problems. 
2. Innovative models to overcome barriers for landfill technology development and 

commercialization. 
3. Options that address mixed waste DOITAandfill mission and goals. 
4. Public participation and involvement: land use (present use and future) and 

environmental protection, health and safety, compliance activities and acceptable 
risks, technology development, cost-benefit and economic impact, and social and 
equity concerns. 

5. Procedural opportunity to review site evaluations and provide feedback that may alter 
but help to realize demonstration plan. 

6. Training and understanding of technical issue. 
7. Timely and open communication. 

IV. Timeline and Critical Phase Activities of the Stakeholder Outreach Efforts 

The following summarizes the stakeholder outreach and participation activities planned 
by the ALCD Team. 

ACTIVITY DATE 

Stakeholder Participation Response Forms Returned May 1,1995 
Initial Stakeholder Communications (depending on response requests) May/June 1995 
Phase I Construction Begins June 1995 
MeetingslToursNideos of Construction June-August 1995 
Send Update on Demonstration's Progress July 1995 
Phase I Constfuction Completed August 1995 
Send Phase I1 Designs Plans for Review by StakeholdersRegdators October 1995 
Send Update on Demonstration's Progress October 1995 
Receive and Respond to Comments on Phase 11 Design Plans OctoberlNovember 1995 
Initial Construction Cost, Other Results Available (Phase I) OctoberlNovember 1995 
Send Update on Demonstration's Progress December 1995 
Draft Stakeholder Evaluation Survey December 1995 
Begin Evaluafion of Enhancements and Demonstration Activities January 1996 

Distribute Stakeholder Solicitation Mid-April, 1995 

In the Spring of 1996, the ALCD Team will begin drafting its report on the demonstration 
and enhancements, including stakeholder participation to the Mixed Waste Working 
Group. This report will be open for review and input by stakeholders that participated in 
the demonstration activities. The report will address stakeholder participation and 
summarize the evaluation survey of stakeholders. A final report will be submitted to the 
Mixed Waste Working Group in April or May 1996. 
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IV. Elements of ALCD Team Stakeholder Outreach Efforts 

The following identify additional elements of the ALCD Team stakeholder outreach 
efforts. 

Stakeholder Identification 
1. Adequacy Test: ALCD Team determines if stakeholder list meets satisfaction test for 

quality and quantity of stakeholder representation. 

0 Who is not represented and how significant is it for support of this project? 
0 Who is affected - directly andor indirectly? 
0 Should there be national representation as well as local? 

Timeline: Continuous process of review of baseline list to June 1995. 

2. Nomination: Any source, continuous process. 

Search continuous. 
Process: direct mailing, solicitation, by request. 

0 Draft solicitation letter and response form. 

ximeline: June 1995 & review at critical events. 

3. Publication: publicly announced list of stakeholders participating in process. 

Timeline: May-June 1995. 

4. Stakeholder Subgroups: Consistent with definition and list above but consider 
adding. b 

Professional landfill community in Western States. 
Local Neighborhood Associations. 
Superfund Coalition and Grassroots groups. 
Stakeholder technical support experts. 

Timeline: June 1995 & before summer construction phase. 

Governin? Stakeholder Part icipation Principle 

Consensus principle. 
Roberts Rules of Order, Amended. 
Common understanding on authority and accountability of principal investigators, 
federal-state agencies, and WGA. 
Ground rules for stakeholder involvement. 
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Timeline: Established and reviewed periodically as procedural principle. 

Summarv & Overview of Stakeholder Tasks and Procedures for the ALCD Team. 
Consistent with above tasks and concerns, the team role is to help to: 

e 

0 

e 

e 

e 

e 

e 

e 

e 

e 

Establish critical process components of technical management plan and 
stakeholder involvement. 
Develop guidance for stakeholder involvement. 
Identify a broad stakeholder pool, solicit participation, and establish expectation 

Provide technical support. 
Incorporate stakeholder planning process in management plan. 
Establish process for consistent, regular communication with and involvement of 
stakeholders in terms understandable to all. It should include information 
dissemination process based on mailings/faxes tied closely to critical points in 
demonstration project. 
Develop monitoring process and data sheets as part of management planning 
process with information, assessments, and scoring to be shared with 
stakeholders. 
Provide stakeholders with opportunity to review site evaluations and provide 
feedback as project unfolds. 
Establish schedule for stakeholder involvement and regular meetings with 
stakeholders. Compile comments. 
Design evaluation process to lessons learned. 

goals. 

Timeline: Consistent with schedule set above. 

Selected Supdemental Checklist 

Stakeholder Database: 
1. Compilation of names, numbers, interests, etc. 
2. Inventory of comments, findings, activities, mailings, etc., including expectations. 
3. Continuous update of database. 
4. Track stakeholder project needs: costs, performance, enabling action, 

Timeline: May-June 1995 & periodic upgrade review. 

ALCD Team-Stakeholder InteractiodCommunication Desim 
Ensure information provided to public is thorough and consistent. 

e Ensure responses to requests for information. 
Facilitate communication between stakeholders. 

Timeline: May-June 1995 & periodic upgrade review. 

participation, and accountability. 
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AdministratiodSupport Staff 
Oversee plan implementation: meeting planning and logistics; record keeping, 
conduct meetings, distribute agendas, etc. 
Maintenance of database. 
Provide regular updates and reports. 
Provide information. 
Prepare reports. 
Assure communication. 
Provide coordination with Site Specific Advisory Boards. 
Facilitator (if one is needed?). 
Budget preparation. 

Timeline: Established & periodic review for task check. 

Centralized Information Access 
libraries and networks 

Timeline: May 1995. 

Expertise Requirements andor Assistance 
Stakeholder technical support for evaluation of alternative landfill proposals (e.g., 
technical and regulatory aspects) -- to be provided by the team 

Timeline: Review as needed and by request. 

Monitorinv Provisions 
Working Group Meeting in Albuquerque -- scheduled to coincide with milestone 
accomplishments of project implementation. 
Local Stakeholder Meetings -- scheduled as necessary. 
Stakeholder accessibility to video tape planned and prepared for by Principal 
Investigator. 
Reports and data sheets: funding, environmental effects, worker risk, social 
cultural, economic impact. 

Timeline: April 1995 through April 1996. 

Stakeholder Process Products 
0 

0 

0 

0 

Stakeholder scoping to identify new candidates and review issues of concern. 
Stakeholder guidance on: information and communication needs, preparation and 
dissemination of informative materials, resources, agenda development, and on 
schedules and feedback mechanisms, including evaluation process. 
Stakeholder solicitation for participation: receive information only, provide 
technical review and comment, participate in site tour and/or receive construction 
video, provide non-technical input. 
Evaluation process for estimating the success of stakeholder participation. It 
should include development of survey response form based on stakeholder 
concerns and role described above. In turn, the survey should include estimate of: 
1. Numbers and kind of stakeholders who participated in effort; 
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2. 

3. 

4. 

5. 
6. 

7. 
8. 

Sensitivity to stakeholder concerns (land use, environmental protection, safety 
and health, cost, economic development and commercialization promise as 
well as procedural issues of public participation and regulation, etc.); 
Stakeholder comfort with technical issue and national implications 
("brownfield use," "how clean is clean"?); 
Regulatory process, government accountability and anticipated compliance 
difficulty; 
Assessment of socio-economic impact of project; 
Indication of levels of satisfaction and dissatisfaction with the participation 
and the DOIT process; 
Remaining outstanding concerns about the demonstration project; and 
Lessons learned about public participation process, DOIT, technology 
develoDment, and landfill demonstration project. 

Timeline: Apk  1995. Continuous process of review to Adoption of Final Report by 
team, April 1996. 
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Appendix L 

Summary of Responses 

Alternative Landfill Cover Demonstrantion 
Stakeholder Survey 
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SUMMARY OF RESPONSES 
As of May 9: 

TOTAL, SENT 1028 
TOTAL RETURNED: 1 92 

YES 128 
Government (state, local, federal): 
IndustryBusiness: 
Landfill Owners in NM: 

.National Laboratories: 
Native American (memberslreps) 
Neighborhood Groups: 
Public Interest Groups: 
UnionsLabor Groups: 
UniversitieslSchools 
Unknown Category 

New Mexicans: Other States 

NOS 25 
Returned to Sender 39 

NOT RETURNED: 836 

371147 
481271 
12/82 
119 
9/26 
51335 
717 1 
014 
9/44 
016 

95 : 33 

2. Are you interested in participating by (check all that apply): 

65 receiving information and updates about 94. attending meetings or participating in 
the project only conference calls to discuss specific 

issues about the demonstration. 
98 reviewing technical documents related 

to the demonstration 

105 participating in a construction site tour 
a idor  receiving construction video. 

Comments: some offered use of their landfill 
for demonstration site; others just wanted to 
be part of team or providing technical review 
(see bold below) 

3. What support needs would be required for your participation (check all that apply): 

63. none required 

22. technical support 

Comments: Most indicated that lack of 
support would limit their participation, 
particularly travel for out of state stakeholder. 

53 per diem and mileage reimbursement 

Would you be able to participate if this support was not available? 45 Yes 9 No 
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4. What area of the demonstration are you most interested in (check all that apply): 

94 regulatory compliance 

93 cost of construction 

109 performance data 

48 commercialization potential 

1 I 1 technical aspects of the design and 
implementation of the covers. 

process of other aspects of the Team's 
outreach and involvement activities. 

48 

Comments: Application to closed sites, msw, 
superfimd sites; ongoing env. mgmt; 

5. What are your interests and concerns with regard to landfills arid landfill covers? Are there specific 
landfills about which you are concerns (check all that apply): 

71 radioactive and chemical (mixed waste) 

83 chemical waste 

107 solid wastes 

77 release of water 

56 bio gas venting 

64 intrusion 

87 erosion 

100 stability 

Comments: settlement, locally available and 
availability of materials; seismic stability; 
mining wastes; constructability; vegetative 
support; operation practices; unsaturated flow 
through covers; long term monitoring; 
physical characteristics; groundwater; 
applications to tribal, municipal sw landfills. 

6. Please indicate how the demonstration can best meet your interests (check all that apply): 

99 summaries of quantitative data results 

60 actual data results (hard copies or 
electronic) 

80 overview information 

78 video documentation 

87 factsheets 

Comments: QNQC methods, reports; site 
specific design requirements. 
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Appendix M 

ALCD Update 

Alternative Landfill Cover Demonstration 
Answers to Frequently Asked Stakeholder Questions 
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Sandia National Laboratories 

Albuquerque, New Mexico 87185-0719 

date: November 28, 1995 

to: Heidi Snow 

from: Steve Dwyer 

subject: ALCD Questions 

The following are brief replies to some of the stakeholder questions: 

1. 

2. 

3. 

4. 

5. 

Q 
A 

Q 
A 

Q 
A 

Q 
A 

Q 
A 

what are the plans for vegetation of the surface cover? 
The covers will all be seeded with the native grass seed mixture. One of the 
alternative covers that emphasizes evapotransporation will also have plants 
planted on it. 

How will in-situ hydraulic conductivity be measured? 
25' x 24' test pads of the soil barrier layers identical in depth to those 
constructed in the RCRA Subtitle 'ALCD' Soil Cover (Plot #1) and RCRA 
Subtitle 'C' Compacted Clay Cover (Plot #3) were built. A double ring 
sealed infiltrometer was placed on each to measure in-situ hydraulic 
conductivity. 

How will this demonstration evaluate off-gas from waste and differential 
settlement problems? 
This demonstration features a water balance study of the test covers. It will 
not measure the covers ability to handle gas or settlement. 

b 

How will simulated precipitation events be applied? 
A sprinkler system has been installed on the eastern slope of each cover. 
This system will allow for variability so that many different precipitation 
events can be simulated on the covers. The western slope of each cover will 
be evaluated under ambient conditions. 

Will a construction video be available for distribution? 
Video was taken during construction activities. It will be included in an 
ALCD video to be made once Phase 11 covers are complete. I can make this 
tape available to the WGA to make copies for distribution. 



6. 

7. 

8. 

9. 

10. 

11. 

Q 
A 

Q 
A 

Q 
A 

Q 
A 

Q 
A 

Q 
A 

What is the schedule for anticipated results? 
We will begin collecting and analyzing data ASAP. 
planning on an annual release of these results in report form. 

Tentatively I am 

What are the costs for these covers? 
We have been collecting cost information on each cover. Since Phase I1 has 
not been built, I don't have a complete set of cost information. I'll put out a 
report on the construction costs of each cover after compietion of Phase I1 
covers. Phase I covers ranked from highest to lowest as expected: 1) Sub 
'C' Compacted Clay Cover, 2) GCL Cover, 3) Sub 'D' Soil Cover. Cost 
details will be released in the aforementioned report. 

Will the alternative covers be cost effective? 
Part of the design criteria for the alternative covers required that the 
alternative cover should be less expensive to construct than the traditional 
EPA cover. 

What is the evaluation period for these covers? 
We have requested that the covers be monitored actively for 5 years and 
passively thereafter. 

What are the performance objectives for this demonstration and how do they 
fit in with DOE work in this area? 
The covers will be installed side-by-side and comparedlcontrasted based on 
their respective water balance performance, construction costs, and ease of 
construction (How easy/practical was it to achieve design specifications). 
DOE owns more than 3000 landfills. DOE is looking at potentially billions 
of dollars to cover all of these landfills - if better and less expensive covers 
can be achieved, it would be of significant help to DOE and most 
importantly the US taxpayer. 

Why were traditionally used EPA RCRA sub 'C' and 'D' covers installed? 
They were installed to be used as baselines to compare the alternative covers 
with. The traditional EPA covers have been widely criticized as inadequate. 
We will be able to document the difficulties with these covers and directly 
compare it with the alternative covers. 

. 

copy to: 
J. Nelson 
C. Williams 
P. Comiskey 
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Distribution 

n 

Federal Agencies 

3 

1 

1 

U.S. Department of Energy 
Office of Technology Development 
Attn: J. Paladino, EM-521 
Cloverleaf Center 
19901 Germantown Rd. 
Germantom, MD 2087412901 

U. S. Department of Energy 
Albuquerque Operations Office 
ETN 
Attn: Dennis Olona 
Pennsylvania/H Street 
Albuquerque, NM 87116 

U. S. Department of Energy 
Albuquerque Operations Office 
DOE AL ETD 
Attn: J. Lenhert 
Pennsylvania/H Street 
Albuquerque, NM 87116 

Corporations 

2 Tech Reps, Inc. 
Attn: CherylAUen 
5000 M,able NE 
Albuquerque, NM 87110 

Libraries. 

1 ThomasBraniganL,ibrary 
Attn: D. Dresp 

Las Cruces, NM 88003 
:: 106 W. Hadley St. 

1 Government Publications 
ZimmermanLibrary 
University of New Mexico 
Albuquerque, NM 87131 
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Internal 

Ms % 
1 0719 6621 Li%rarv 

2 0719 6621 C.V.WWams 
2 0719 6621 T-Burford 
1 0756 6607 G.Allen 
5 0899 4414 TechnicalLibrary 
1 9018 8523-2 CentralTechnicalFiles 
2 0619 12630 Review&Approval 

Desk for DOE/OSTI 
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