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ABSTRACT

The DOE Office of Science and Technology, Desctivation and Decommissoning Focus Area is
gponsoring a Large-Scale Demongtration and Deployment Project (LSDDP) at the DOE’s Miamisburg
Environmental Management Project (MEMP), commonly known as the Mound Site. The god's of the
LSDDP areto:

Demondtrate existing developed technologies that are unproven and/or unknown with respect to
tritium Decontamination and Decommissioning (D& D) gpplications

Determine whether the technologies are superior, in safety and/or cog, to current “basdine’
technologies, and

Communicate the demondration results in such a manner that potentid end users of the
demonstrated technologies can easly decide whether or not to adopt these as “basdine’ tools for
performing future D&D work.

This third objective is the focus of this paper, usng the results of the PetroBond® demongtration.
Substituting an innovative technology that is a safer, chegper, fader, or better dterndtive into a basdline
project is not only a prudent idea but dso something that DOE stes will surely embrace in order to
reduce cost and schedule,

The LSDDP a Mound has demondrated two technologies for solidifying fluids'dudges:
(1) WaterWorks Crydds, to solidify water-based fluids, and (2) Nochar N-990 PetroBond® to
solidify oils and oil-based fluids, such that the solidified materials meet the waste acceptance criteria at
the final disposd facilities. In the LSDDP, both WaterWorks Crystas® and Nochar® PetroBond®
completed bench scale tests and full-scale demonstrations and are being deployed for operational use at
Mound. The project focus has now become to accomplish additiond deployments at DOE sites that
have immediate need for trestment and disposal of waste oils and agueous fluids/'dudges.

It is the intent of this project to obtain descriptions and characterization profiles of the dudge or waste
dream to be treated at each Ste, then to evaduate the target solution to confirm applicability to the
technology aready demondtrated at Mound. After evaluation, the project will assst the stein thefirst
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gpplication of the technology, a a bench scae and then in full scale, in order to provide a least one
drum of successfully solidified waste. The end product of these deploymentsis characterization data and
asummary of conclusions on the dudges that will inform other facilities of the safety and viability of the
product. Thispaper will discuss primarily the oil solidification deployments.

INTRODUCTION

In August of 1999, the U.S. Department of Energy Mound Environmental Management Project (DOE-
MEMP) Office and BWXT of Ohio, Inc. (BWXTO) conducted a demongtration utilizing Nochar Petro
Bond® polymer oil absorbent. The intent of the demondration was to compare the Nochar Petro
Bond® agent with the basdine options for disposd, which are incineration, long term storage for decay,
and exiging organic solidification agents. There is a critical need a the DOE-MEMP for a smple and
effective disposd method for tritiated ail, preferably something that will meet waste acceptance criteria
(WAC) requirements for Nevada Test Site (NTS). Vacuum pumps that supported glove boxes used
over the past severd decades produced reservoirs of tritiated and heavy meta laced mixed wagte oils
as defined by the Resource Conservation and Recovery Act (RCRA). This critical need is compounded
by the fact that the Mound Site is now shut down and undergoing remediation, and tritiated oil disposal
ison the critica path work schedue.

The Mound demondtration was conducted in three phases, with Phase 111 being solidified tritium
contaminated mixed wagte ail in a 22 gdlon DOT poly shipping container. This container with solidified
Nochar® is illudrated in Figure 1. In dl phases of the demongration, the Nochar® agent formed an
acceptable solidified mass with waste ails. The Toxicity Characterigtics Leaching Procedure (TCLP)
vaues were found to be several orders of magnitude below burid gte limits on specific metds. The
product proved to be very easy to use and required no agitation or mixing, thus facilitating safety and
ALARA mesaures. The materid eadly absorbed the nine gdlons of oil used in the demondration within
1 hour, thus providing a quick and efficient gtabilization agent. In a redtrictive environment that will not
dlow for mixing and/or other typicd solidification steps, this agent would prove to be the ided materid.
The product is safe, easy to use and cost effective, and has the potentiad to produce considerable
savings over other disposd methods. A few months after the concluson of the demondration, the
Mound Waste Management Department received a letter of gpprova from NTS, waste profile Number
AMDM-000000032, for “ Solidified Oil Usng Nochar PetroBond® Stabilization Agent”. Upon receipt
of this gpprovd, the Mound LSDDP concentrated on the find stage of its misson, that is, a the
concluson of a highly successful demondration, taking measures to deploy this technology wherever
useful throughout the DOE to solve complex problems and achieve cost savings.
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Fig. 1: Solidified Qil in Buria Liner — Top View

At the time of this writing a number of Stes have expressed an interest in using WaterWorks Crystas®
and/or PetroBond®. Deployments with Nochar® have been conducted at five Sites. The Mound Siteis
conddered the firs deployment project. Additional stes with which the Mound Sudge Initigtive
Deployment project is presently interacting include:

AEMP-Ashtabula, OH - has ails dightly contaminated with uranium aong with other LLW ails that
adso need digpostion. These containers include severa types of problems kerosene butyl-
phosphate mixtures, lube-oil based liquid, severd grease-based compounds, and water/oil mixtures
in numerous containers. Another container has various oils with RCRA metas. Toxic Substance
Control Act (TSCA) incineraion is the only identified path for dispostion of many of these
containers.

West Valey, NY - has about 2500 containers of water-based dudge, of which roughly two-thirds
were patidly stabilized from previous attempts. A proven technology needs to be deployed and
confirmed acceptable, in order to establish this waste streamy’ sfind disposition.

Sandia - has thirty-five 20-gdlon containers with metals dightly above regulaory limits, and varying
amounts of trittum contamination. Incineration has been tried but without much success in cost
reduction.
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Princeton Plasma Physics Laboratory - has about 30 gdlons of dightly contaminated vacuum pump
oil that needs to be solidified for digposa.

Rocky Hats - has expressed interest in both WaterWorks and Nochar®. The site has about
43,000 gallons of aqueous and non-aqueous solutions.

Savannah River - has expressed an interest in various aress, particularly PUREX and tritiated oils.
INEEL - has 2000-5000 galons of kerosene base medium that is radioactively contaminated.

Los Alamos — has numerous smdl quantities of various legacy wastes that will need disposd.
Fernad - has 3000 gallons of PCB radioactive waste RCRA oils that will need disposa.

Pantex Site — has aquantity of radioactive and chemicaly contaminated agueous dudge mixture that
was accumulated during a mercury contaminated spill.

Laboratory for Energy Related Hedlth Research (LEHR) — low-level agueous based tank dudges.

SLUDGE INITIATIVE PROGRAM

The purpose of the Sludge Initiative Program is to deploy, to numerous DOE sites, two technologies
that were demonstrated and deployed a Mound through EM-50's Large- Scde Demondration and
Deployment Project (LSDDP). In the LSDDP a Mound, both WaterWorks® and Nochar®
completed bench scale tests and full-scale demondtrations and are presently being deployed for
operationd use a the Mound facility. The intent is to accomplish additiond deployments at DOE sites
that have immediate need for treetment and disposal of waste oils and agueous dudges. The totd
esimated cost of this project, including target sites' estimated contribution of $90,000, is approxiately
$250,000 at thistime.

The program involves the following planned activities:

Obtain a description and characterization profile of the dudge or solution to be treated at the Site.
Evduate the target dudge to confirm gpplicability of the technology dready demondrated at
Mound.

Draft a brief project plan for each dte, to be reviewed by the LSDDP Integrating Contractor (IC)
Team, by the Site, and by the technology representative.

Obtain representative samples of the dudge in question from the dite, for use in the deployment of
WaterWorks or Nochar® to that Site, and prepare the site facilities for deployment.

Tran the gte personnd in the use of the technology under the guidance of the technology
representative, who will dso assig the ste in the firgt gpplication of the technology in a bench test
verification, and then in a drunvlarge container Size demongiration, so thet at least one drum or large
scale container of waste is successfully solidified.

Examine and/or test the solidified dudge at each Ste, as required, in order to ensure that the Waste
Acceptance Criteriafor the intended disposal facility will be met. In some cases avisud examination
after solidification may suffice. In other cases, TCLP, tota metals andyss, or other testing may be
required by the sSte.

Prepare a summary report by the LSDDP Lead Test Engineer to document the agpplication and
success of each additiona EM-50 deployment of demonstrated technology to asite.
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PROJECT TEAM DESCRIPTION AND RESPONSIBILITIES
Project Management :

Mound Large-Scae Demordtration and Deployment Project IC Team, headed by Don Krause
(BWXTO), asssted by DOE Ohio, provides overdl project management. Coordination of deployment
and ste contact conducted by a Consultant with the Chamberlain Group, Ltd.

Mound L SDDP Team:

When provided with the necessary data and information, reviews the waste characterization data for
technology applicability, based on testing and experience a Mound. Reviews the draft Project Plan for
the new Stes. Makes comments and suggestions.

Lead Test Engineer/Technical Representative:

Prepares Project Plan for review by LSDDP team and respective Stes. Provides the solidifying agent
and works on gdte a the respective facilities to accomplish training and deployment of the technology;
writesasummary report that will assst in further gpplication at other DOE facilities.

Technology Receiving Site:

Provides characterization information on the dudges, obtains samples, prepares facilities, conducts
safety evauations and procedure writing, conducts the deployment on dte, works with the technica
representative, evauates and provides testing on the results, provides a data summary of conclusons,
ensures dte access for the Mound LSDDP Team. Figure 2 illugtrates a typicd setup of wadte
dabilization operations at a participant Site,
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Fig. 2: Waste Oil Stabilization Operations at a Participant Site

DEPLOYMENT SITESVISITED

Presently, five DOE dites have been oil waste participant Sites. Of these, three have achieved successful
deployments. Two sites are pending receipt of find resultsdata. A brief summary of the work
completed and successes achieved follows:

DOE Mound — Miamisburg, OH:

Approximately one curie of tritiated mixed waste lubricants was successfully solidified and shipped to
NTS based on the high performance of Nochar® in meeting physical and andytica guideines. Superior
TCLP reaults are given in Table I. The remaining inventory of > 50,000 curies of mixed waste ol
remains a the ste. Operations are being planned and conducted at this time to collect dl remaining ail
throughout the plant and prepare for waste shipment to meet the goa of decommissioning by 2005.
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Tablel: Mound Solidified Mixed Waste Oil TCLP Analysis— QuanterraLabs

Andlyze Pgﬁ‘f Reslt | Units R(%'Lr;"t Diluion| Method | SW-486
Mecury | Solid 00092 mglL 02 4 | TCLPMeds| EPA 7470
Arsenic Solid ND|  mglL 5 4 | TCLPMeds| EPA 6010
Baium Solid ND|  mglL 100 4 | TCLPMeds| EPA 6010
Cadmium | Solid 0014 mylL | 4 |TCLPMeds| EPA 6010
Chromium | Solid 00047 mylL 5 4 |TCLPMeds| EPA 6010
Copper Solid 012 mglL 4 | TCLP Meds| EPA 6010
Lead Solid 029 mglL 5 4 |TCLPMeas| EPA 6010
Sdeium | olid ND|  mglL 1 4 |TCLPMeds| EPA 6010
Siver Solid ND|  mgl 5 4 | TCLPMeads| EPA 6010
Zinc Solid 0071 mglL 4 | TCLPMets| EPA 6010

Note: baseline values for untreated mixed waste oil were comparable to bench test | and 11 non-treated cil. Worst
case metals analysiswas approximately 7.2 mg/L - Mercury.
* Current Nevada Test Site (NTS) LDRsfor Hg limit it to 0.025 mg/L.

Princeton Plasma Physics Lab (PPPL) — Princeton, NJ:

Oil solidification operations have been started on gpproximately 30 gdlons of radioactive contaminated
duosed vacuum pump oil. Fina andytica results are pending.

Ashtabula Environmental Management Project (AEMP) — Ashtabula, OH:

Bench test samples of radioactive contaminated waste oil with up to 50% water content were
successfully stabilized. Thirty gdlons of radioactive contaminated PUREX solution were successfully
dabilized. These tests verified that dabilization with Nocha® would meet shipping and burid
requirements for these waste profiles.

Sandia National Labs:

Approximately 20 gdlons of radioactive mixed waste oils and lubricants were bench tested and
solidified. This batch of waste ail represented < 1 curie and the deployment to this Site was found to be
successful. These wadte ails included light phase vacuum pump ails, dark phase vacuum pump oils,
hydraulic fluids, and a high viscosity vacuum pump ail. In al cases (except for planned failures), the
Nochar® deployment met al physica and analytical requirements to meet waste acceptance criteria for
disposal a Sandia s host buria site and showed acceptable TCLP results. Sandia has a milestone dates
to dispose of severd hundred gdlons of mixed wagte ail including problem or orphan waste on Site. This
deployment could possibly help them achieve the required scheduled completion dates.
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Savannah River Site:

A deployment was recently conducted at SRS dedling with their problem waste stream of radioactive
and chemicd contaminated PUREX solution. This is a large waste digposd problem for SRS
incineration moratoriums threaten to diminate that option soon and present inventories reflect 40,000
gdlons of legacy purex waste. At a recent Citizen Advisory Board (CAB) mesting in Aiken, SC, an
additional 113,000 gdlons of spent solvent ill in process was identified as a future waste disposal
project. Physica results of recent bench tests showed a high amount of success with Nochar® easily
producing a high integrity “rubbery” compound. These samples were recently irradiated up to 40 million
Rads with a draft report showing acceptable results at this time. Andyticd results are pending
completion of submitted TCLP samples yet. Nochar® & this time promises to provide a much needed
solution to these enormous waste disposa tasks including the disposa of potentid large inventories of
tritiated mixed waste ail in the future.

Rocky Flats Environmental Technology Site (RFETYS):

A deployment to RFETS has been tentatively scheduled the first week in December-2000. The site has
awide range of complex waste disposa issues including sizeable orphan waste inventories. Work plans
presently include bench tests of methanol based waste with various organic contaminants, mixed organic
composite lab waste, and used pump oil waste that could include Pu/ Am / U condtituents in addition to
normal lised RCRA identified metas.

CONCLUSION

The intention of identifying and deploying an innovative and beneficid technology such as Nocha® has
been a huge success at the LSDDP Host Site — Mound DOE. The misson of the LSDDP is smply
dated in the project title, Large Scade Demongtration and “Deployment”. The response within the DOE
complex to work together in solving significant waste issues has been excdlent. All sStes and facilitiesin
need are encouraged to participate in this deployment initiative. We believe the deployment setup,
procedures, and results, aswell as the data obtained from this technology, will aid in providing a solution
for complex waste handling issues for the rest of the DOE complex, and possibly, for the entire Nuclear
Industry.
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Technology Contacts

Specific questions regarding this solidification product should be directed to:
Mr. Dennis Campbell, Vice Presdent
Nochar®Environmenta Protection Products
8650 Commerce Park Pl. — Suite (K)
Indianapolis, IN 46268
(317) 613-3046
nochar@in.net

Specific question regarding demonstrations’ deployments should be directed to:
Ward G. Brunkow
Lead Test Engineer
DOE Mound Fecility
1 Mound Rd. — P.O. Box 3030
Miamisburg, OH 45343
(937) 865-3826
brunwg@doe-md.gov

Specific questions regarding the Mound Sudge Initiative Program should be directed to:

Don Krause Richard Govers

Project Manager Project Coordinator

BWXT Services, Inc. The Chamberlain Group, Ltd.
P.O. Box 3030 2200 Langhorne Rd — Suite 201
Miamisburg, OH 45342 Lynchburg, VA 24501

(937) 865-4501 (804) 528-4365
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