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MEETING ON 
TRU WASTE FORM AND PACKAGING CRITERIA 

April 13 anrt 14, 1977 
Albuquerque, NM 

Opening remarks were presented by Delacroix Davis, Jr. , of ALO. 

PROGRAM REMARKS 

R. Glenn Bradley - Meeting Chairman, ERDA Hq/WPR 

An introductory statement was made by R. Glenn Bradley of ERDA headquarters. The broad 

subject of the meeting ~asdefined as the overall ERDA TRU waste management program, but 

discussions were to center upon. performance criteria for the Waste Isolation Pilot Plant (WIPP), 

and their implications for the overall TRU program. 

The basis for discussion was the second draft of a set of proposed WI:PP criteria, which had 

been prepared by Sandia Laboratories and circulated for comment among contractors involved in 

the TRU waste management program. These criteria can potentially impact the entire TRU pro­

gram. 

It is hoped that the WIPP criteria can become firm this year. They must remain dynamic, 

and should retain enough flexibility to make minimal impact on the overall TRU program, while 

at the same time allowing a sensible level of risk in the WIPP, both in operationR ::~nd in geologic 

formation integrity and stability. The criteria as generated this year will be further tested in 

terms of licensability, compatibility with the commercial TRU waste program, etc. Among prob­

lems raised by these necessities are the acceptability at WIPP of the existing invenlury of defense 

wastes in terms of waste form and packaging; proc:P.f'lf'li.ng of the inventory lhat rrtay be required by 

the criteria; necessary packaging redesign; the R&D required to determine optimum processing 

machines; and possible need to modify existing operations at points of TRU waste generation. 

A need was stressed for greater coherence in the overall TRU waste management program. 

Most of the necessary work seems to be in progress, but there is diffusion of effort anrl a lao!~ of 

~ommon direction, ll:lading to a need for more interaction between the organizations involved. 

Presentations and comments at this meeting will furnish a basis for ERDA decisions on how 

to obtain near-term solutions •. and optimum mechanisms for obtaining these decisions. The 

decisions are needed soon, and members of the complex will be asked to contribute to anrl com­

ment upon them. 

11 
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The primary need is to identify dates for objectives, and clearly assign responsibility for 

meeting them. Also needed is a general program strategy in both implementing and scheduling. 

As a corollary. a budget must be established, which can only be done hy better defining specific 

needs and dates. Only in that way can the budget be made flexible enough to react to perturbations 

that may impact resource availability, etc. The budget will have to be defended before the ERDA 

budget review committees as well as before the NRC and others with whom ERDA has to interact 

to get the resources required to carry out the program. 

Recent announcements by President Carter regarding waste management will have some 

effect (not yet clear) on the commercial waste management program. They probably· will not 

significantly affect the defense waste program, because there is an existing problem which must 

be accommodated, although possibly program emphasis will change. Efforts which have in the 

past been oriented toward commercial w;:~stes may now be labeled as being oriented toward uefense 

wastcn: for 'im;ti\T!f'f', in technolO!rY <,.Ievelopment for solidif!.c~aliun of IILW. Some dP.finitive solutions 

for defense wastes must be reached, and they must have high credibility if they are to mimni.ize 

attacks upon and concern abuul Llie l;lvilian nuclonr pow<;lr prngri!m, H !s; widely believed that. TR.TJ 

waste program, its technology, solutions, long-term disposition, repository and storage criteria, 

etc .. will serve as the leading edge of technology evolution for commercial TRU wastes. 



PROPOSED WIPP TRU WASTE FORM CRITERIA 

Leo Scully, Sandia Laboratories 

A major impediment to the development of a unified, coordinated national waste management 

program is the lack of. a clear concise statement of what waste forms are acceptable for a given 

storage environment. The draft TRU Waste Acceptance Criteria is an attempt to generate thought 

and comment to assist ERDA in developing a national document that can be used not only for the 

WIPP, but for other repositories later. This is the second draft that has been circulated outside 

Sandia, after many internal drafts and discussions. The first outside draft was extensively modified 

after review by ERDA at Albuquerque, Idaho, and Headquarters, as well as by LASL, Mound, Rocky 

Flats. and EG&G. The draft generated much comment. All comments were considered and many 

were incorporated. The fact that all parties could not agree on what is acceptable indicates that 

much work remains to be done by everyone in the waste management community. This will take 

time and money and a coordinated effort by Headquarters, the field offices, and all contractors in­

volved. 

There are 5 major points that are especially significant: 

1. Defense waste is a national problem, not just a WIPP problem. It requires a 

sati'sfactory technical solution (both from near-term and long-term safety 

standpoints) that is as economical as possible overall, and that is credible to 

the puhlic, the intellectually honest critic or intervenor, and government 

bodies that must approve and/or allocate funds for program completion. To 

arrive at such a solution, we have visited most if not all of your operations 

and tried to unt..lerstand your problems. We have gathered large amounts of 

existing documentation so we could benefit from your thinking. We have no 

doubt missed many nutes, memo:;, and unpublished or uncompleted reports 

which bear on the problems; please pass these on to us. 

Both as an ERDA contractor and as a taxpaper, we have considered the 

monetary impact of some of the recommended criteria. We have tried to 

determine the important questions that need answers; whether the answers 

are available, and how we can obtain them, both for long- and short-term 

concerns. We did this on the thesis that if we, both ERDA and the contractors 

cannot ask ourselves the tough questions and deliver answers that we agree 

upon, how can we; 111n.swe1' our huul:!!:ll critics ·;• 

2. A lot of good work ancl thinking has been done on waste management problems 

in the past. For various reasons, much of the engineering and research effort 

has not been funded or allowed to go to completion. We have tried to compilP. 

the existing dat::~, place it in a salt-wine environment, and test it for applica­

bility. We have attempted to add fresh thoughts and viewpoin!s. 

13 



3. Designs and conclusions that are lOOo/o accurate and pertinent for 20-year retriev­

able storage are not directly applicable for geologic storage over time spans of 

thousands of years. A case in point is the presence of organic materials in the 

waste. The fact that there is technical evidence both for and against the inclusion 

of organics shows that more work is needed in this area before a proof-positive 

position cim be· reached. 

4. Criteria on waste forms need to be dynamic, allowing for revisions as new ex­

perimental and analytic evidence points toward change. Where there is a reason­

able doubt as to the safety of a given criterion, a conservative approach must be 

taken until more evidence reduces that doubt and makes a relaxation of criteria 

appropriate. A case in point: arguments for and against organics are not con­

clus).vP. Ht. this time. Until sufficient systematic hazard analyses and experimental 

data can be obtained on wh1ch to base a sound l~Wit~lusluu. lillie organic m.attcr 

should be stored in the WIPP, and huge expenditures for incineration and fixation 

plants should not be made. They may not be necessary. They probably should, 

however, be included in long-range budget planning, if possible, anticipating that 

a decision can be made in the next few years of work. 

5. One result of discussions on acceptance criteria will hopefully be a better under­

standing of the major problems and a more coordinated R&D program. 

A:=; far as possible, considering existing governmental procedures and personnel changes, 

ERDA needs to establish a method of long-range level-of-effort funding for waste management 

problems, as has been done for weapon development activities. Many existing areas of uncertainty 

do not have short-term or immediately definable milestones that can be programmed on or off a 

year at a time. 

,/- In summary, all points of view must be considered; this draft is not new or unique; differences 

?
in storage purpose and considtions must be considered; the criteria must be dynamic and must be 

supported with level-of-effort R&D as well as "brushfire" R&D. When a r~asonable doubt exists, 

we must be conservative. 

\\ 
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Discussion 

Q. If we adopt conservative criteria to start with, and seek licensing on that basis, is it 

realistic to expect that we can later relax those criteria? 

A. There are two aspects to conserv8tism in the criteria: one has to do with licensing 

and the other with long-term safety. It will be difficult, though we hope not impos­

sible, to relax criteria having to do with licensability, and at the same time remain 

conservative about long-term safety. It is a problem. 



Q. When the WIPP was first announced, we got the idea that it was an experimental 

facility; that after some period of experimentation, it would be redesigned as a 

disposal site. I now get the impression that you will accept wastes on the basis 

of some criteria and then slide into accepting different kinds of wastes on the 

basis of changed criteria. 

A. The WIPP is considered as a demonstration unit for the first few years. "Pilot 

plant" is inaccurate terminology for it, because at least as far as surface facilities 

are concerned, it is really a full-sized operation that can be converted to a disposal 

site by ERDA after our assurance that we have addressed outstanding technical prob­

lems and concerns of operational safety, and that it is safe to convert. We could do 

that without adding anything more. During the demonstration phase, the waste that 

has been put there will be retrievable; in other words, we will not commit ourselves 

during that phase. We believe that this period of time for TRU and contact-type 

wastes will be relatively short; perhaps 2 or 3 years. After that we hope to convert 

to full-scale operation. 

Q. Before we have to get involved with state officials on safety questions, we need to 

form some assurance that we would in fact have the manpower and funding to get 

wastes out of there if it became necessary. 

A. The environmental impact statement on the WIPP is being prepared on the basis of 

·a demonstration unit, not a full-scale repository. We will go through another EIS 

before we convert. We envision that that will be a step function, both in terms of 

quantities of waste handled and in specific pegpoints at which there will be an op­

portunity to go to the state with assurances that we have demonstrated safe operation 

and that we can now convert. 

Q. Your WIPP criteria are so restrictive in packaging that those containers will not 

drive the environment. After those packages have been there for 5 or 10 years, 

you will ~ay that it has been demonstrated as safe. but you will not really have 

tested the integrity of the salt environment at all. 

A. We recognize this problem, and are trying to define a program in whi.ch we look 

at accelerated effects. It is difficult to convince technical people, to say nothing 

of the general public, that in any limited period of time we can address the con­

cerns of 10, 000 years. However, we do plan to work both in the laboratory and 

in the WIPP in ways that do not rely on the package as the barrier, but in which 

we put a waste mixture directly in contact with the salt, and perhaps in brine 

solutions. so that we can make very sensitive, high-resolution tests on migration, 

chemical effects, and other stuciies. We will do as much as we can in the effort 

to predict safety over long periods. 

15 
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Q. You test shipping containers by driving them into unyielding surfaces at 80 mph 

or so, and people can understand that that is a test above the reasonable demands 

of reality. But for wastes like these in sall mine8, where you have problems like 

thermionics, explosives, where the risk is orders of magnitude above what is 

reasonably expectable with mere careless handling-even if a saboteur sent you 

a package designed to blow up at some time-you have no such tests. As far as 

testing the environment itself is concerned, you might as well put Lricks down 

thP.rP.. T think this is a serious problem, and one that we cannot explain away, 

not only to critics, but to officials who will judge and make rules. I think we have 

to set the stage for a supersafe program from the beginning by such devices as 

using trace elements, etc. I don't see how a superpackage at the bottom of the 

min"" prmrPR ::~nything about how safe it is to store wastes in salt. 

A. There are two aspects to the demonstration plant. Une has to do wHh Lhe suiJei·­

package; we need that to prove that we can safely handle and monitor the wastes, 

and to prOtCCt people WUI'klug lu Ll1'=' b·,11.'!portotion-oyotom nnd ~t th9 ~N!I--'1--'. 

Also, if wastes are to be retrievable, they must be in a package that will not de­

grade before that time. The other aspect is that we need to know how the wastes 

and the salt will interact if they are in di-rP.d contact. in the worst possible en­

vironment. Both these answers are needed to respond to critics, and we plan to 

experiment in those ways. 

Q. You're going to accumulate a liability of TRU we~ste at the bottom of this hole, 

and say it's retrievable; why should that be part of your testi.ng? Why don't you 

overdrive the system and develop confidence in the environment before you put 

that stuff down there, where you can have no real assurance that you will ever 

really have the money or the people to get it out? If you someday decide to 

retrieve, but for some reason you can't. we'll be in real trouble. 

l\. We don't plan to receive unlimited quantities of waste at the WIPP before we 

gr~ther the d<!ta that will let us know we can retrieve safely. 

Q. What do you prove by putting the designed package at lhe bottom ot a nune ,• 

!\., In the long r;>ng,., nnthing. Rut you do prove the safety of the facility if you 

put wastes in direct contact with the salt. 

Comment: There are two aspects that we concern ourselves with in regard to 

the criteria. One is that during the 30 or 40 years of the operational 

phase, we have to be able to handle the materiaL to operate safely 

with it, and to tolerate maximum credible accidents without losing the 

facility. including fire hazards, explosions. etc. In many ways, those 

considerations drive the criteria details. The other aspect, which 



cannot be ignored, is the long-term view. Many people- perhaps most- believe 

that a salt repository means that we'll· encapsulate that waste and that there­

after it isn't going anywhere. However, there is one concern that we cannot 

answer: namely, possible later intrusions by man. It wouldn't be so bad if 

all we had to worry about were nature, geology, and geophysical phenomena. 

But we have to examine the risks of someone drilli.ng into the repository; we 

have to evaluate what the consequences of that would be; ~nd assess whether 

the risk is tolerable, and whether our criteria need to take that kind of thing 

into account. These studies have not been done. 

Did you have a question about whether we should conduct extreme kinds of 

tests in the pilot plant stage, such as explosions or controlled fires? 

Comment: I don't think we should put TRU waste in salt in a manmade package and then 

try to say that it is safe in the natural environment in a retrievable sense. I 

don't think you should put things in this environment at all until you have driven 

the system to give you assurance that natural encapsulation is superior to any 

manmade wrapping, unless you are willing to go to an inordinate amount of 

expense to keep floods and things away from that area, which is driving the 

system the wrong way. By packaging, you are driving the economics of the 

system in completely unacceptable ways for people who are trying to deal with 

the material. 

A. Again there are two things to be considered. We would like to demonstrate what long­

term full-scale operation will be like; it's even more severe when you consider heat­

producing wastes because there you know the containers are not going to last for any 

significant length of time unless you treat them in some special way. 

Q. One issue to pinpoint is how this kind of packaging will act in the salt environment for 

5, 10, or 20 years. There won't be any daily information input on that. 

A. 'T'h.,re are muny thing~ w~ have to prove. One is that you can simply operate safely, 

and convince the public you can do it. In long-term effects, you don't prove a thing. 

Comment: I think certainly before you put anything down there and claim it is retrievable, 

there ought to be a step function that shows you have driven that environment. 

Nobody in government today can say whether you're going to have the money to 

pull that stuff nut 10 or 20 years from now. It is wrong to put TRU waste 

packages down in the mine, and accumulate a needless li~bility, hf;'fore having 

driven the environment to give some assurance that you could not care less 

whether the stuff stayed there for the next 200 years. 

17 
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A. If we knew how to drive the environment to give that kind of assurance, we would 

do it. 

Q. You can drive it by explosions, fires, flooding, tracer studies. 

A. We're doing some of that. As we said, we'll be experimenting both in the lab and 

in-situ, to determine radioisotope migration. A lot of that kind of work has been 

done over the past 20 years. We're not starting from scratch. Oak Ridge, for 

instance, has done a lot of work on what happens when you put waste in salt, and 

under much more severe conditions, with heat-producing wastes, than we expect 

to encounter. 

Comment: Conceru has been cxpreoced about the r~>.lh1bility of retrieval. Under exist­

ing requirements we have to send TRU waste for retrievable storage some­

where, an)n,v:ay. Is: thp rP.liRhility goi,ng· to be any greater in Idaho, where 

we still have to retrieve it, than in the WIPP? I'm not sure the difference 

in cost should be that much of a cortCel'n. 

Q. Idaho people have a problem. The AEC is on record as having promised the Idaho 

senator that the wastes will be moved from there. The people of New Mexico don't 

want a similar problem. lt may not make a difference to you whare the stuff is in 

the ground, but individual states react to that. We cannot go forward with promises 

that can't be kept. We've got to proceed on the basis that we can give the people of 

New Mexico and their governor assurances that these hasic issues have been addressed. 

Q. Perhaps the key feature in establishing criteria as to whether organics should be 

placed in the repository would be a systematic hazard analysis. Is there a oohedula 

for such an analysis? 

A. There are two aspects to that question. Dr. Molecke is working on a TRU experi­

mental program. Last week Sandia began talking to Los Alamos about implementing 

a test program to gather information on organic materials. The program is in a 

formative stage and we hope to have some answers within a year; The second part 

has to do with a long-range hazard analysis. To my knowledge that has not been 

started. We have been looking at the ha7.ards and safety problems attendent upon 

retriCV'ol ond pruo:ti:::;slng of all w~;~otco as oppos~?d t.n the hazards and safety problems 

of placing experimental waste forms in a salt mine. 



Q. How will you handle special cases? Will you have a review board? Will such cases 

be infrequent or frequent? My questions are ·in reference to D&D work, where most 

of the special cases will be one of a kind. 

A. You're referring to special cases in relation to packaging? I would guess that in the 

next 15-20 years the odd package would be a very frequent event as a result of de­

commissioning of existing and old facilities, etc. We plan to deal with those on a 

daily basis if that's what's required, the limitation being primarily the size of the 

shaft and weight restrictions on the hoists. In a one-of-a-kind operation you can 

make special sleds, jigs, etc. to handle it; there is more of a problem in transport­

ing that kind of thing on the surface. 

Q. The second draft of these criteria reflects some relaxation from the original. What 

rationales led to that relaxation? 

A. We recognized that in the salt mine environment there is some quantity of organics 

that could be handled without problems. We also recognize that you can go to a rather 

large gas which will allow essentially unlimited amounts of wastes to be 

put in there. We have tried to arrive at what percentage of organics will be acceptable. 

We don't have a figure on that today; but we hope to obtain a range for it from the ex­

periments being conducted at LASL. The same holds for explosives: there must be 

some quantity of explosives that can be placed in a container without risk of container 

rupture if the explosives detonate. As it stands, the criterion specifies one half of 

the amount calculated as being able to rupture the container. It's not as simple as 

specifying X grams of explosi.ve or Y pounds of toxic materials. There is no way the 

operators or the conceptual designers can even guess at the variety of combinations 

that waste producers will send to us. We cannot say that 2 pounus of risky material 

is OK, but 2. 1 pounds is not. A large part of this burden has to be on the waste gen­

erator, the packager, and the processor to calculate what percentages of what can be 

put in a ch·um, and aloo to mark th~ drum so that we know what's coming in and can 

t2ke e:pociol c&re will! (Jackages that merit it. That's the basic reason behind the 

apparent looseness of the criteria. 

Q. When will quantitative information be available on some of these points? 

A. We'll talk about that. 
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Q. Is there interaction between WIPP people and the OWl complex on commercial waste? 

A. Yes. Before OWl was formed, Sandia talked with commercial people, including people 

from AGNA and NFS. Now that OWl exists. there is a coordinated group involving 

Oak llidge, OWl, and Sandia. We exchange information on special equipment develop­

ment, waste criteria, packaging criteria, and other mutual problems. 

Q. I understand there are studies underway dealing with acceptable percentage volumes 

of organics. When will this study be complete and when can we expect iru'ormaLiuu? 

A. The study is still in the formative stages, and no time schedule is available yet. 

A. The first problem being considered in that study is the effects of gas generation on 

; we uuilJ up a prcoourization in th.;> mine which m<~y lead to cracklng of 

the salt, which might furnish transport paths to finely divided wastes; we're luukiug 

ll.t t)1P lnnP,P.r-time nazai'ds. Tl1e IHl:t.ards of the ohorter time we r;::~n hnndle to a 

degree by the type of package we use. In longer-term hazards we worry about what 

happens when the package is no longer there. We don't expect the packages to l::~st 

over 100 years, or perhaps in some cases 1000. When the package has been breacherl, 

wP wilnt to know what happens if water gets in there and forms sludge, or if sludge is 

already there, or what would happen if there were pyrolytic reactions. Some experi­

ments have been started; others are being planned. They will all be initiated shortly, 

but when they'll be completed is still up in the air. The gas radiolytic degradatiot;t 

of combustible waste, the thermal degradation, has been studied at LASL; we're asking 

them to extend the studies to look at conditions after facility shutdown; long-term 

hazards. The temperature will eventually rise to about 160°F; the pressure will slowly 

bu11d to 1!50 aLwu~~heres; the horizon is about '1.11111 fAP.t below Lhe ~udace. IIow ore 

these reactions either enhanced or slowed under these conditions? None of these things 

has been looked.at regarding a salt-mine surround. We are drafting a TRU waste ex­

perimental program; it's in very rough draft form right now. I want to assure you that 

we are consirle'ring what hazards there may be and how to control them if they are there. 

The packaging is only a temporary barrier while we;1'e doing the eJrperiments,; "'I WTPP. 

After the tacuity lias ueeu sluit clc.w1' and tho p::~-:k:1g'i' rli\":::~ppPi!rs. the s<1lt itself will be 

the primary container. and we want to know all we can learn about that. 

Q. What we need is to understand and reach technical answers, check Lhe results and learn 

how long it will take to do that. You say that WIPP will accept TRU waste in the 1980's; 

to meet that date, when do you have to have everything else ready throughout the system, 

thP rler.isions made, and from there. how long do people have to get the waste into the 

form you demand'? It is hopetl that each generator will not have to come up with a pro­

cessing plant, if it is proved you can accept organics. At this moment we have to 

assume that you can't accept them, and must start a program plan for developing a 

process plant to meet your end-dates. 



A. We know that you are going to have to start pulling things that have to be processed 

out of that backlog, but I can't give you a date' when you can start that. Our present 

intention is to separate fixed waste forms. Whether we can accept the total mix of 

trash that exists in the backlog is not clear, and I can't tell you when that decision 

will be made. 

Q. In the liquid HLW program, we're aiming our total storage at the form of glass, or 

concrete, or some other. That form is itself the primary container. If you do a risk 

analysis on that form, you can show the amounts of energy or whatever that is needed 

to break the form apart and disseminate the ingredients to the environment. But if 

you try to prove 100% that this salt mine will contain the waste, you have a hard job. 

You may never prove it. We hat! similar problems at SR when we studied bedrock; 

you cannot prove lOOo/o that bedrock will not someday become inundated with water. 

Therefore you go back to the primary barrier of form; if you can show Lhat the form 

is relatively nonleachable and relatively impervious to whatever may occur, you 

establish some degree of confidence that the waste will be held in its assigned spot 

for some long period of time. If you don't do the same thing with TRU waste, the 

inconsistency will be very hard to explain to the public. If you put waste in the WIPP, 

you're never going to convince anybody that you intend to get it out; once it is there, 

it is in f<~ct terminal storage. You're licensing the facility, yet you say it's a pilot 

plant, and that if something goes wrong you can take the stuff out. But if something 

goes wrong, it may be too late, and the risk of taking it out may be greater than leav­

ing it there. I think that the waste we put into WIPP ought to be in a form we have 

confidence in. If at some time after we close it up, we have a fire or something down 

there, how will you explain that to the public? I think we need consistency in these 

programs. Why do we go to glass for liquid HLW, and yet put stuff in the WIPP in 

something less reliable? 

A. That's a valid point. But you're comparing glass being used for one purpose against 

some other form used for a different purpose. I don't think you can prove that gl<~S$ 

will last ?.00, noo ye~JrS. I Coli show you a salt mine that has lasted that long, but I'm 

not sure we can find a glass that will. We feel that the salt is the primary long-term 

container, and not the form itself. 

Comment: In the first set of criteria we tried to decide on some sort of specification 

quality on leachability. If you look at some of the TRU waste you might 

anticip<~tP, compared witll Lhe amount of TRU in HLW after 500 years or so, 

you find that you're really talking about transuranic materi.<~ls; for the n'l.osl 

part, so we tried to he consistent; if you require one thing for HLW, you 

should require similar things for transuranics. Concentrations are about 

a factor of 100 in some of the TRU you have in the HLW, so you'd have to 
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Bradley: 

have two orders of magnitude more leachability than you are saying is neces­

sary for compliance. We've had other problems with wastes of the kind you're 

talking about; not all of it can be put into concrete-many big decommissioning 

items, for example. On the opposite end you also have consistency problems. 

Are we going tu take up everything that's conblminated in Idaho before 1980? 

You run into problems of internal consistency whichever course you take. 

I wish to correct one misapprehension. As of now, there is no decision about 

wlHd. waste form will be u~€'t:l for HLW. certainly defense HLW. Obviously 

vitrification is the fixation form for shipment for onsite long-term disposition. 

It is the reference case being examined at SR. Richland, and Idaho, but it has 

not been put to the test of the defense waste document or the EIS. The record 

shoUld nul lmply· that thia dooie:ion h<~s heen taken l;Jy the agencies pursuing this 

questiuu, iu terms of luug~ten-n. dispn::li ti on. It ~!;; mP.rely one of the alternatives 

l..Jei11g .5tudicd, 

Comments have been matle about the diificuHl~s of nd.lt-:!ltoning tho R,~,D P.ffnrt. 

We recognize this, but we feel strongly that we have to write definitive scopes 

of what we're trying to achieve with any given R&D effort, the kinds of resources 

needed to carry out that work, and some identified end p;oduct. Admittedly 

there is uncertainty, but for a variety of reasons we must plan our resource 

commitments. Admittedly the results of the R&D effort may cause some re­

assessment and reprogramming, but nonetheless, we must have a more defini­

tive picture of R&D scopes, milestones. against H.&D objectives to use for planning. 

our ability to articulate the prOgl:'am, anu lirue frmTIC:J in vthich t.o acr.omplish 

some of these objectiv~s. In regard to organics, for example, we must explicitly 

s~.-opo!: the objootiv~i. the work th;;l,t n$eds lo l>~ done in getting answers, <~nr.l what 

time and resources will be required. We need to do this throughout the R&D 

program for the TRU waste effort. 

Q, rt appears that several of the criteria will contain some sort of if-statement, meaning 

thot a paz·t.icul<n:· 1::ritcrion might be <~r.ceptable now, but that experimentation ove1· the 

next c;:ouple of years may make it unacceptable. How long will it be before we can get 

direction for those of us who are generating and sluri:ng wastes, os to what otir .!'lttitutle 

shuulu be regarding these if-statements? For example, we put our plywood boxes in 

flLerglass. In tho pr~J:~r;>.nl; cr:i.teri.on th~;~t i$ what I'd call an if-statement; it may be 

sensible, or it may prove not to be. At LASL we could be using a large number of 

these boxes in the near future. Should we immediately start trying to find something 

else, or can we proceed on the basis of the present criteria? 



Bradley: I can only make a general observation. We will have a version of the per­

formance criteria by the end of the fiscal year, and pro.bably work will start 

before then on the basis of the then-current criteria for purposes of planning 

and assessment at each site that has major inventories, for retrieval of TRU 

waste, as far as getting the site contractor's best judgment about the inventory 

that -woulrl have to be processed. 

Q. I'm not so much concerned with existing wastes as what will be generated in the next 

5 to 10 years. 

Bradley: In light of these criteria, we must examine present packaging practices, what 

may be required in package redesign by criteria then existing, and get on with 

designing and placing packages that would meet those criteria. I hope this will 

be well in hand in the 5 or 10 years. I recognize that this poses a problem until 

we have these in hand. I see little recourse other than to proceed with current 

practices in packaging. 

Comment: The concept of retrievability is driving the whole system in a peculiar way. 

Bradley: 

When we talk about retrievability we are talking about the mechanical feasi­

bility of getting this material from the bottom of the hole to the surface and 

putting it into shipping containers. But to the people of New Mexico, retriev­

ability means that the material will someday be taken out of the WIPP and sent 

out of the state. The concept is being viewed in two different ways, which puts 

the agency in the position of not being entirely fair to people who understand the 

word to mean something quite different. 

The criteria are also driving packaging design in a way that it probably shouldn't 

be driven. Packaging criteria ought to be addressed to safety and transportation; 

the rules ought to be less restrictive for disposal than for these other areas. 

think these factors alone merit severe examination as to whether the WIPP really 

needs retrievability; will it really hring us any credibility in the eyes of the public? 

I urge you to 1ook at th:1t t:'riterion fron1 thi::; viewpoint; is it necessary to have 

anything down there retrievable? 

A retrievability option must be associated with the level of risk having to do with 

repository operation, or with some of the R&D work that is going on in parallel. 

These factors raise serious questions about the optimum waste form, in the con­

text of both long-term management modes and impact on the integrity and stability 

of the formation. The option means that if you do retrieve the waste, you shol!ld 

do sometliing with it, either by way of further processing or some other considera­

tion having to do with packaging, which I think is a much less likely option. Unless 

a processing capability is estblished next to the WIPP, I think there's li.ttle risk 

in leaving the material in storage in New Mexico; but you must get it into a form 

suitable for long-term dispostion. 

23 



I .. ., 
' 

24 

I'd like to emphasize another point. The agency takes very seriously its commit­

ment that the retrievability option will remain valid throughout the demonstration 

phase of the WIPP. WP- do not anticipate that we will slide de facto into a long­

term disposition mode without a conscious stopping point, a formal procedure by 

which the issue is really addressed, and a decision made in concert with thP. New 

Mexico authorities that we are ready to go into full production. 

I agree that packaging is a main driving force. The issue has two dimensions: 

one, a certain type of packaging is necessary for transportation reasons. In 

large measure we've taken care of that. The other aspect is concern about pack­

aging materials that might create a problem until we can satisfy outselves one 

way or the other regarding such questions as hydrogen generation, using plastic 

liners in dr11ms, etc. There is a dimension in packaging associated with facility 

operation and long- term dispostion 1f we <:oult.l ;,p;::;uu·,e that n&D cfforto on cuch 

questions as hydrogen production, the degree to which we can tolerate cellulosics, 

elc:., ls on ~uch a ti111e frame thgt you t:'onld 1?-lC.pect. to gP-t rP.sults iu 4 vr G 

years. That might match pretty well with your schedule in using the WIPP as a 

pilot plant to get answers on whether you should invoke retrievability or make 

design changes. I'm sure there are others here who have a better feel than 1 

for whether 4 or 5 years is realistic in being able to get the answers we need 

about acceptability of waste form and packaging. 

Q. The waste thRt is going into Idaho to sit there until 1 985-what if it is combusti.hle? If 

nothing has happened in 10 years, why all of a sudden are you concerned about the next 

10? 

Bradley: It would be bad if during the operationRl period for the WIPP, say 30 or 40 years, 

we suddenly had to challenge the packaging or other considerations, while at the 

same time we were defending our retrievable concept where we recognize a 

minimum of 20 years integrity. That's almost tantamount to saying that we've 

got problems with the ITSA pads. Of course it's a different situation, because 

'-'-',..• o·,o, •Yom paring the om all amount r:of m.rPrhnrrlen on an ITSi\ pad wilh lhe amount 

in a sealed-off mine. For example perhaps the hydrogen or gas pressure build­

up might percolate out of an ITSA pad so that there wouldn't be the ::;arne level of 

risk associHtcd with an interim st0rr~ge mode as there would in the sealed-off 

portion of o salt mint:. H·~·w ,.,,,.joJ· 11 problem that is I don't kn0w. WP. w::~nt. to 

look at a recent SR report on 4 or 5 of their instrumented drums, but it looks 

as if oxygen depletion is such that you would rather quickly be out of the period 

in which you worry about explosive hazard. That suggests that you could do 

something as simpie as purging of the inert gas. The!::it: ;,n·e the kinds of things 

we have to identify. But you're right, it creates a dilemma to say on the one 

hand that we have reasonable confidence in a safe lifetime of 20 years on an ITSA 

pad, and then say that we can't tolerate it in the WIPP. 



Q. Combustion and gas generation are two big issues. I think there's a case for a rational 

approach to combustibles, but we can't do anything until some ()f the blanks are filled in. 

Do you intend to fill them in? We need your numbers so we can analyze them and estab­

lish conditions for a rational approach to combustibles. There are unanswered questions 

about long-term volumes of high-pressure gases in the salt mine, and it seems to be a 

different scenario to talk about near-surface storage where gas can percolate away and 

not cause high-pressure buildup. 

A. In regard to the percent of combustiles we can tolerate today, I can only say that the 

LASL study is trying to establish what that perce.nt is. 

Q. We are told that we must minimize the rate and total quantity of gas produced. At some 

point somebody has to define what types of liners are acceptable, and give us some 

quantity or value as a percent of total waste, and tell us a time frame. 

A. That again goes back to the experimental program that Sandia and LASL are working on. 

Q. You're saying that there's nothing anybody. can plan about packaging their currently gen­

erated waste acceptably until you finish the experimental program? 

A. That's right. At the moment, we find decom material, pl·astic liners, etc., acceptable. 

If you have a plywood fiberglass Rocky Flats box filled with metallic TRU waste, that 

would be acceptable; of course the plywood box would be included in the acceptable per­

centage of combustibles. A fire could originate in that.. If you can't ?rove that it's not 

made of organic materials, you would have to include it in that X percent. 

Q. The criteria as written don't allow me to come to that conclusion. 

A. Some types of plastic liners produce large quantities of gas, while others are slow 

producing and have little total gas production. Ruch as high-density polyethylene, which 

produce~ little or no gaR. 

Q. I'm not asking for numbers, I'm saying that something has to be done that will result 

in som.e numbers. 

A. If I had to pick a number today, I'd say lOo/o. 

Q. How do you establish numbers like th::~t? 

A. The LASL program. 
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Q. Are we going to generate a whole new container concept just to accommodate Teflon? 

Why don't we outlaw Teflon? 

A. I don't think that 10·pounds of Teflon will hurt anything; 10,000 pounds might. (There 

follows an extended discussion on possible gas-producing items). 

Q. Two questions. What is your objective in placing restrictions in the criteria? Is it 

for worker protection in the facility? Or is it the containment activity required? And 

second, when you get the numbers you're looking for, what kind of QA program will you 

institute to make the trash meet these rigid specifications. 

A. The purpose behind our specs is not retrievability. Our purpose includes operational 

safety aspects, fire, possible gas production, aml ''""we important, long-term st.nr<'lee 

integrity. The QA program will be centered aL L11t: packager p!•OuliitBBOL ,irhrrr. t.hP. box 

is filled. 

Q. How do you control laboratories, people being people? You1re going to have me gl<ll:ll:l 

and the container sitting side by side. Your proposals are so re8trictive that you can't 

have a program that depends on people carryi.ng out your rules. You must have QA 

control. You can't just put out restrictions from a laboratory and assume that people 

will. be guided by them. 

Comment: At RF, there was concern about your mixing acceptance criteria with operation8l 

criteria; organics, for example, would be restricted to a certain volume percent 

in a given ~tr:>ragP. room: lots of poeple look upon that as an operational criterion, 

which shouldn't be here at all. Those are operator's problems and should be 

omitted from these accept:mr.e criteria. 

(The answer involves a long discussion on the distinction h~tween ly!Je8 uf 

criteria, Sandia does not admit th<?. rlistinction, rather seeing them as 

overlapping. ) 

Comment: We are talking here about a quality concepl Lhal covers only \XliPP oper::.tinn <'lS 

a piluL IJlant. When the p1lol IJh~~'=' i_>'; <wcr; the facility will t.hP.n hP. open and 

av:l.ibh!o:' fnr t.hP. Rhipment of any and all wastes that now reside around the 

country in any and all forms. That is the situation when the facility has been 

declared fuily operational; it doe~:: uul apply during the pilot ph«SP.. When you 

ask what kind of thingl:l can be sent to the pilul IJhwt, the; rcooon we c;;m't ::mc;wP.r 

is that the individual responsible for demonstrating the adequacy of the pilot plant 

is going to specify what he needs to fulfill his mission, which is to determine 

whether we can safely retain the stuff. If I were in that position, I would want a 

very broad mix of wastes in a variety of packaging, to be placed ·in Lhe worst 

possible environment, thermally insulated from the viewpoint of gas generation, 

so that I could observe over a finite period what the gas buildup was, and what 



factors contribute to gas generation. 1 would also want selected samples of 

waste so that I could look at the extz:eme case. Such experiments will even­

tually allow the definition of what kinds of processing are needed, and what 

form the waste should be put in. But at this moment there is no ultimate answer; 

if we could define Lhose things by m~r~ analysis of R&D, there would be no point 

in going through the pilot phase; we could go directly tq the final !>Olution. Like 

o~her institutions, the WIP~ will operate within the three classic dimensions of 

operability, maintainability, _and econom~cs. :aut the WIPP has an additional 

dimension in that we must know what will happen to .any given package under the 

maximum credible circumstance; to answer that question you want wide assistance 

in looking at exaggerated cases, which means asking for selected packages by 

which to test the maximum credible circ11mstance. 
. ' 

In the acceptance criteria, the problem is that the definition of material to be 

used for safety experiments is mixed up with criteria for accepting material on 

the basis of operability, maintainability, and economics. Those are two separate 

and distinct sets of acceptance criteria for the pilot plant. When we decide to go 

to full commercial operation, we will evolve;· on"the basis of that decisi"on, a dif­

ferent set of criteria. 

Comment: I think that's very unrealistic. It's inconsistent with. the whole notion of a mine. 

Comment: Even if we got decisions on new criteria by 1978,, we couldn't get all the waste 

generator::; implementing thatprogr,a11:1. a~u:j producing waste to those criteria 

before 19.81 or 82. My concern is that. if vre co:q1e up with much more restrictive 

criteria than the ones we have usec:l since 19'?2, .we will convey to the public that 

those practices hav.e not been safe. 

A. The fact that they may not be safe in one environm.ent doe:sn't guarantee that they won't 

be safe in another. 

;· 

Q. Agreed. But when does the first one become unsafe? If WIPP uses toda:v' f> criteri.CJ, 

obvious,ly Wi'PP is safe for 15 :years. 

A. No. 

Q~ Then maybe_ we don't have a safe operat~on now? 

A. No, it's a different situation. If we have an oil fire or rubber-:tire. fire in a mine, the 

~onsequences canbe tremendous., 
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Q. I'm unclear on your primary concern regarding combustibility; is it the ultimate degra­

dation of the material so that it produces gas, or the fire itself? 

A. Combustibility really touches upon both. A fire in a mine is a very tough problem, 

particularly if there are radioactive ·particulates trapped in salt. We can accept very 

substantial quantities of ordinary combustible materiaL as long as it is properly 

handled. But it has to be placed in separate areas so that if a fire occurs it will be 

small and isolated. The second consideration is the potential of the material for high­

pressure gas production over 1000-year scenarios in the mine against the long-term 

integrity of the salt formation. 

Q. Is a fire in a mine any more grave than one in a storage tank, which is above ground 

and completely available to an oxygen supply? 

A. Yes, it is. 

{Br::~rilP.y rP.c:hannels th~ c:lj.$CUSS1on.) 

Bradley: 

Snyders 

Operability, maintainability, and economics are certainly the central considera­

tions during the pilot phase- primarily economics. But I understand Dr. Snyder 

to !Je saying that your definition of acceptability goes to the extent of actually 

experimenting with TRU wastes in salt to answer questions about acce.ptability 

in gas generation, etc. That surprises me. I thought there wa::; nuthing ·you 

could do in that environment, that c;ouldn't be done with the same materials in the 

lab. Outputs from. those. R&D efforts r.ould influence adjustments in performance 

or acceptance ~r1ter1a. There is time enough for that work to pror.luce resnlts 

on a time-frame within which you can. close the pi.lot phase and go into production 

scale. Safety considerations during Lhe !Jilul !Jhase a1·e functions of operability 

. and maintainability, a$ contrasted to safety considerations that pertain' to the 

types of materials you will be dealing with which impact performance and accept­

ance criteria. I sense that you are going beyond that. I don't understand that, 

because I feel these matters have to be answered early enough so they can be 

fed into the system by the time we (Jhase out the pilot plant; we've been allotting 

two years for that, for planning purposes. 

In tl')19 m attPr nf snfety, we C9.!1 hypothesize a number of possible situations that 

would be unoafer for ex~mp]P, with wnste conta.imng organic or alpha-bearing 

materiaL with the possibility of generating gases, etc., the situation in a mine 

is exaggerated over the situation .on an ITSA p·ad because of thermal isolation, 

which amounts essentially to an adiabatic situation to a first approximation. 

Clearly you can dujJlh::ate thermal isolation in the lab. but <~Hhnneh you do all 

your R&D in the lab, full-scale, with the actual boxes to be used, with thermal 

insulation, and publish all the risk analyses, with reams of IBM printout to 



prove your case, it has been our experience in many .areas, such as transporta­

tion, that all such sophisti~ated analysis is not nearly as convincing to the public 

as to be able to show the material in place, and the final product when you pull 

it out. So you have to be careful that you do not address the safety of the pilot 

plant purely on the basis of conciusions you've drawn from the R&D. 

A second dimension is demonstrable evidence, for people who don't understand 

the science and technology, that you have satisfactorily tested the product in the 

environment. 

The outcome is a statement that gives confidence to you, me, and the public. 

The fact that I may have confidence is a necessary but not sufficient condition 

for a final license to operate that plant; in other words, for it to be approved by 

the public. A problem with the nuclear industry in the past has been that it was 

assumed that the necessary condition to operate such a plant was that the scientist 

was satisfied with its safety. We are .. now long past that stage. 

Q. The economics has two dimensions. One, it shows that you are operating and maintain­

ing the pilot plant at minimum cost. The second deals with whether you reprocess, 

be~;:ause you've got to weigh the cost of reduci.ng volume v 0 
to volume V 

1
, and the con­

sequent volume saving in the mine; those are offsetting circumstances. We've got to 

a?dress that; economics is not a single parameter. 

Bradley: 

Snyder: 

Bradley: 

Most of that type of calculation can be done without having the repository operable. 

An added dimension to the economics issue is raised by any surprises you may 

encounter in terms of resources required to operate and maintain, but I'd guess 

that it would be a relatively small increment compared to grosser considerations 

such as how much additionol you'd have lu buy and dedicate, including possibly 

having to go to additional repositories for the total waste mix; you contrast this 

against the cost of processing, volume reduction, to result in a smaller volume 

to treat, and possibly there would be operational advantages to doing so, Again, 

I would have thought the economics primarily had to do with the resources it 

· took to operate and maintain that facility through the demonstration phase. 

I haven't seen a breakdown of accrued costs over the 40-year life of the WIPP, 

broken down into capital costs and operating costs; until that can be done, I can't 

answer the question. 

You can take the costs of establishing the repository, plus however much you 

have to extrapolate from them to cover additional volume because you haven't 

gone through volume reduction, and contrast those against the cost of the various 

processing alternatives anrl waste fixation. You could do that before actually 

opening a repository. 

., 
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Is there merit in setting up a group of members from the appropriate organiza­

tions, that could address the question of 'what kinds of wastes are acceptable in 

terms of plastic liners and other considerations? We may not be able to go very 

far with that, but at least we've identified a few things here today that are clearly 

unacceptable. It would be helpful to have a more systematic approach as to just 

what the inventory looks like. Such a group might be able to furnish a better 

basis for sites with large inventories that are trying to determine what reproces­

sing might be required. I'm not sure that it would be wholly germane in the final 

analysis, because what we're really looking at is whether there is a significant 

volume you will have to process, what kind of time you need to do it in, and what 

kind of capability you're trying to establish in terms of capital expenditures. 

There is a need for additional study of transportation. We 1 v~; har.l l.r'nuble deter­

mining thP. RC:ope of that effort; we need to learn from variuu::; ::;om·.:.es whot'e~ 

been done to date; we hopefully euulu w;~ l11dl input to get ouch o atudy •md'ilrw::.y. 

to odd dimension to thl? rAt.hP.r P.xtensive studies already done in this area. 

We need to systematically lay out the pros ;jnd cons of an approach that would 

discw;l:l a central reprocessing capability as contr;jsted to a multiplicity of them 

located around the various sites. For example, the WIPP people need ·to know 

what it might mean if they established a capability adjacent to the WIPP as con­

trasted to several sites; in any such comparison, I'd like to think they were 

proceeding from the same set of assumptions. 

Q. I get a very negative feeling from all this. I get the feeling that we're never going to get 

there; ,;,e· can't proceed until we get this or that answer; we don't know this or that. Art:! 

we going to g~;>t thPrP., tAk1ng intu ~ccount all the problems? Regardle::;s of WIPP, T get 

the feeling that with all the resources in the world we won't get there in 10 years, even 

if we made it available. Can't we just say that we are going to tackle these problems auu 

take certain risks, scientifically. not only administratively and politically, and try to sell 

it to the public? We can't look at every problem from the standpoint uf its saleability to 

the public l.J~cau::;~:;: the public isn't goin~ to h:;~V~;> '='!ll."ll:!lr i11rrw;n11tion to mo.l(c o good judg~ 

1111'"111: in thr. final onolyoio :m:ywo>.y, ::.nrl if wP rP.ly 100% on that, we won't get there either. 

Let's talk about how we're going to get there. 

Commenl: Wl:'lL ,.,.,,.,thine the di3C"UOoi,on has doni? is ~t.imnl;jte thinking ;1bout the processing 

area. Most of us here are waste people. As a processor. I may put more into 

creating waste. I think that's a reaction as it starts getting more and more 

expensive-there'll be fancier decom facilities. secondary recovery, waste 

partitioning. JVlaybe we '11 fore!:! iL l.Ja ck into the plant. I don't know whether 

you've taken that into consideration. Once you create the waste and it's down in 

the mine, you're going to pay interest on that forever. I think tradeoff economic 

studies must be addressed. 



Bradley: I'm glad to have that point of view expressed by a processor. We've been 

trying to promote exactly that point for 2 or 3 years, with limited success 

in the categories we're talking about. However, I'm not as pessimistic as 

I may sound. I don't think that wherever this is driving us is incompatible 

with where we will eventually get because of economic considerations anyway. 

Very shortly we have to take some set of performance criteria and start to 

wring out the problems. Of course there's only so far we can go with that. 

In the meantime planning must be on the basis of the criteria that we will 

have this summer. That means that we will be assessing processing alter­

natives that are part of our ongoing effort: incineration efforts, wherever 

you want to go on residual ash waste fixation. Irrespective of the criteria, 

you may want to go that way anyhow with waste that is now on ITSA pads, 

because it has a combustible label, but certainly with respect to downstream 

generation. That will give us a better grasp of resource implications, and 

I'm anAiuu!:l to get some reasonable range of numbers on that sometime in this 

calendar year, so management can start thinking in those terms about what 

will be required in processing TRU waste. 

Actually the question is a management decision: to some extent we will be driven 

by outside pressures, as we have in other aspects of lhe waste management pro­

gram. Nonetheless, that could stretch out over a period of time: in fact, OMB 

and others may insist upon it. 

What does that leave in terms of an inventory that you could use in starting your 

pilot plant operation in 1983? I don't think that's unmanageable; there will be 

an inventory of some sort so we can start this operation. 

Comment: There'~> an awful lot of uncertainty andloose ends in that statement. 

Bradley: . But I don't view them as traumatic. We must define some of these objectives, 

get some efforts underway, and be able to articulate this kind of scenario for 

the progt'om, so we l.:clll !:l~e whether it will stand up under the scrutiny of 

management and those outside the agency who might have an influence on the 

process. 

Comment: I get the feeling that the scientific community does not think it can develop data 

in any time frame that will help you make a decision. I don't think thRt'~ true, 

bUt 1 think we need a more positive approach. We've got lots of people helping 

us; somewhere along the line wP. Bhrntld be able to tadU.~ the problems, and ·help 

the admini!:ltration make whatever socioeconomic and political decisions are 

necessary to cut off the what-if's and come in with some direction and data. I 

don't think we can organize this group to gt::t that information. 
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Bradley: The performance criteria represent our best judgment. While they are con­

servative, they do form a basis for planning the processing that will be re­

quired, and whatever package redesign may be necessary, and they may decide 

the issue for us in that they may cause some redirection. But they represent 

a reasonable approach that doesn't put any particular aspect of the program in 

jeopardy. We are going to be put to some effort to defend the amount of re­

sources needed to do the job, and how will the whole question of water reactor 

safety work? How much conservatism is really necessary? But we are in 

better shape now than we were in January; the elements are beginning to fall 

into place, a scenario is laid out by which we can proceed, and it is reasonable 

in the time frames we've been advertising. 

Perhaps I'm overoptimistic. 'l'here are two or three question marks lu tlie R&.D 

effor·L; we nmst be suro we're t:Ovf;'ring those ~aps, and see whether LIJ~::r~:: are 

others that need to be addressed, and get them uned oul lu Lt:J'HJS of target datoc 

for the end products w~' re looking for, and assess how that matches up with the 

timetables we've been talking about. Does it feed the system early enough'? What 

about resources? Are there other::; we could get involved in the program who 

would enhance our ability to get there suoner? 

In parallel with this, we can assume a set of variations and sensitivity studies 

bearing on possible package design. Tlte processing area, I hope, r.ould be built 

in large measure on work that's underway or has been lined out on the incinera­

tion program, and what's been done in fixation techniques on residual ash within 

the context of the present performance criteria. If the timetable we have, based 

on widely Rrlvertised c;lates for a repository, is going to be jeopardized by problems 

that we slwuh.l now be able to foresee, we nP.ed to know llial dS soot, os poooible. 

Comment: I can put some of your worries to rest a::; far as LASL i::; concerned. In the pro­

gram we're working out with Sandia, we'll be able to come up in 2 to 2-1/2 years 

with some qualified limits urt Lli~:: allowable peroent comhm;tihlP.: for example, on 

whether o fiberghn;!:i l:l'<tt.l': i."' ::~atiofactory. ,qivPn thP. criteria that liave been pro­

posen. Also for the record, we are within about a month of the touehoff date for 

our TDF incinerator for contaminated waste, to furnish a checkout on synthetic 

or uncontaminated m<tl~rial, which will be the follow-on for perhaps 4 to· 5 years 

to get resuil::; lnto the system haviuH 1.•:• ,·J.-, with controlled ii!ir inrinP.rntion of 

combustible wastes. I hope that will rest some of your worries about necessary 

R&D on the radiolysis of combustibility. 



Someone raised a point about Teflon. Very little Teflon is used in the system 

right now. It's a bad actor with all those fluorides, and you also get alpha n's 

and specific activity actinides. If Teflon is a problem in a specific case, it can 

be handled as a variance. We don't see the necessity for raising that kind of 

bugaboo as though it were a massive problem. In short, we'll have some answers 

for you in the time frame that has been talked about here for the WIPP. 

Comment: In our efforts to pin down something on permissible incinerable wastes, it seems 

to the operators, who are trying to figure out what they should be doing about the 

criteria, that even two years is a long time to wait, to say nothing of 4 or 5. 
·., 

A. Let's just say 10o/o, if that's what they want to do fur a first cut, but we feel that, on the 

basis of our background in material science, and. the tests that RF has done on the fiber­

glass crate, that a larger number will be perfectly acceptable. 

Q. We're going to have to bite the bullet on a risk analysis somewhere, some way, and if 

that nu~ber is 10-
5 

or 10-
6 

for a fire or disaster down in the WIPP, I think as technical 

guides that we don't have to worry about spending tens of millions of dollars to reduce 

that figure by another order of magnitude. I think the public will accept that. 

Q. From an operator's standpoint, I would just as s~~:m see these early criteria be tighter, 

so tha·t we could go ahead and set aside the materi~ls that don't meet current specs; if 

some work has to be done on them 5 or 10 years from now, you've got a small·quantity 

to experiment with in the WIPP. In the meantime if the R&D says the criteria can be 

stretched, maybe you can use those materials j].l.St as they are. But th~ longer we wait, 

the more work we'll have to do. I urge everybody to get started on it early. 

Comment: That's a point well taken. We've got a lot of designs going on in the ERDA family; 

if we have to design for tighter conditions,· these designs and construction jobs 

take anywhere from 5 to 10 yf!Rrs; you can always back away from those if the 

R&D Rllows you tn work to looucr spec::;. 



34 

~~-e~" ~ '-, __ 7 
COMMERCIAL AND ERDA WASTE PACKAGING CRITERIA! 

POSSIBLE SIMILARITIES AND DIFFERENCES 

Bob Lowrie - OW! 

The OWI was set up to manage the nation's terminal waste storage program, whic!J ERDA 
~·· . -~-

established to provide timely disposal for commercial waste, primarily HLW, but now expanded 

to cover ILW and TRU. Our charter is different from WIPP' s in that Sandia people are directly 
--- o- -~---:::..._ --· •o <, -.L~ .-~ O.~o<<--""-"'···--

responsible for design and construction of that facility. OWI is surveying the construction of all 

types of facilities; we manage a number of architect engineers and other groups to provide con­

struction of our facilities. We don't get into design details as much as we exercise overall control. 

Regarding the waste terminal facility program, the schedule still calls for hot operation of 
~-----~-~ 

two waste repositories by thE:! E:!lll.l of -1905. We have the added requirem~nt that any repository 
~--J~ 

with commercial waste in it wi1(b'e licensed, ,eW.hile we're not sure what the licensing pl'ocellll1'1:! 

will be, there have been discussions\~Uh-;;C, and apparently we'll be licensed under provisions 

similar to those of 10 CFR 50. This is at variance with w!Jat wt''ve 1,~.,.,., .'lflying to tho cffoot th::1t 

we didn't need construction permits; it now appears,_~~h~t__~e ~i~~~~_e _ _!.9_£l the full route. ________ ... ..--· ------
Licensing is a very important part of our program. It is perhaps the onP. thing that sets the 

commercial progr1a-m__gpart from the ERDA defense waste program. Indeed the NRC and to some , __ . 

extent the DOT will set performance criteria for a number of things such as site selection. We 

prefer to include these performance criteria with acceptance criteria, packaging criteria, etc. 

Along with that go all the ramifications such as a QA program, which will be requireu; a safe­

guards program; an accountability program, etc. NRC is !Jrepadng pc1·formanoc oriteri.:?., with 

a draft to be issued in the near future. I don't know what that draft will contain, but we will have 

to meet it in designing our repositories. This is only a personal ubs~::rvati.on, but if there nrc 

performance and site-selection characteristics and <..:rite!'ia set by NRC which we have to meet, 

it would behoove you in the defense-waste business to read them very carefully, because you might 

have to meet them yourself. 

'The criterja for our repositories are established in cooperation with NRC, but because of 

the nature of the licensing program, and because of the schedule on which we are operating- a 

pilot plant operation by 1985-we are not at the point where the W!l-'1.' people arc, of being locked 

into a set of acceptance criteria. We have the luxury of a little more time in which to develop our 

rcapooituritn;. 

I was asked to talk abuut packaging criteria for commercial and ERDA wastes. 
----~---~-- ~-

In the proposed WIPP acceptance criteria, Section A deals with Waste Forms. We ::1grP.P. thAt 

something will have to be said about explosives; safeguards would require that. We have a probler.1 



in that explosive content is limited to half the quantity calculated to be necessary to breach the 

container in a full-scale detonation, but we're not sure of the calculations; whether it means 

with the explosive at the center of the package, or near the side. We probably will have to be 

more exact on that, but basically we're in agreement. 

The same applies to pyrophorics and toxic materials. We too feel very strongly about 

liquids; we don't want them because they're messy, both to move and to store. Particularly for 

salt repositories we'd like to see them kept at as low a level as possible. There are a lot of 

ramifications regarding radiolysis which could play an important part in waste packaging. 

We have no quarrel with the levels listed under thermal qualities in the criteria, nor do we 

quar.~·el with the nuclear criticality question. We do know that safety analyses will have to address 

scenarios that involve all possibilities in criticality. 

Tt i.s q\lite poooiblc to have TRU waste packaged so that two materials could be sufficiently 

close that there could be radiolysis with concrete and a consequent volume increase. It's a prob­

lem to which I don't know the answer. 

Regarding waste container dimensions-our current design can probably accommodate the 

sorts of packages the criteria talk about, perhaps bigger if necessary; we have no arguments 

against packages of those sizes. 

For handling purposes, we'd like to work out techniques to handle TRU waste containers .. 

Your criteria are quite acceptable and we have no quarrel with them. 

Construction materials. We have been suitably worried about the drum package, particularly 

when stacked. We understand they put from 6 to 10 drums on a wooden pallet, which means you 

hove inlroduceoJ combustible material. We'd suggest that propellants had better be held. 

In structural design, NRC and DOT have set structural design criteria, and they may be the 

same as 10 CFR 173, which is currently referenced in the criteriA, or the.>' m::~y be different. 

There are indications that they may become more stringent. What we'd like, and will suggest to 

NRC, is that structural design and certain .other criteria be split off into a code covering such 

areas, because it will be very difficult for us to work with a set of structural design specs that 

are written as technical specs to the guidance -i.H~cause the licensing process sets finite limits 

and unfortunately licensing criteria have caused us some problems. 

The waste package. We don't have any quarrel with the package weighing 5000 pounds. If 

you take the 5 x 5 or 5 x 7 package, or something larger, and fill it with concrete in which incin­

erator ash is contained, you are going to have to provide for that larger weight; there's a need 

for a weight capacity for the facility. 
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Surface contamination essentially consists of a code of regulations that agrees with J:O::RDA 

facility contamination levels. We cannot quarrel here; they are regulations and we have to abide 

by.them. 

We have a small problem with penetrating radiation. Some TRU wastes in the commercial 

end of the business have .quite high concentrations; if you compact or incinerate this material you 

concentrate it. Tex Blomeke has calculated that it is quite possible to have .:.s much as 100 grams 

of TRU materials in a 55-gallon drum of compacted wastes. We have the problem tr.en of higher 

background; you stack a large number of these drums in a room, and the radiation level goes up. 

We may have to seriously consider limiting concentrations in drums of TRU materials to prevent 

our having to go to remote stacking. 

We're concerned about the laueling specs, primarily because we're !:lLL!'t' lhcol NRC will re­

qni.rP tampAr-proof labels and seal$,· and we don't know what that may meau. 

We need to loolc at retrievability. That's h11ilt into our charter, and we have to accept it. 

We don't know for how long, however. So we're worried about the labeL how long it will last, 

and under what conditions, and we also worry about how much TRU material will be credited(???). 

As a commercial licensed operation, we'll have to have some form of accountability, because 

on the shipper's invoice there will probably be something that says there is so much TRU material 

inside, and this will go into the composition of the inventory for the use program, by which NRC 

intends to keep track of all the fissionable material in the commercial business. We don't know 

how this will affect us, but we suspect that ·accountability will be a bit of a problem. 

I'd like to make several points. 

1. You can locate commercial facilities anywhere you like, but once that is done, 

NRC will set the criteria, and these could be much tighter than anything in the 

criteria you have here. 

2. OWI and NRC criteria are not salt-specific, a:; Y'·""''=' ""'"for the Wlf'f'. We're 

looiQ.ng :i.lt Qther fnrmat.ions. Fmrl this can have a profound effect upon the criteria 

that may be engendered. 

3. We are projecting, at BRDA's reque::;l, wdl :into the future, ilhd there 11:: :~ guuu 

chance that different criteria will be generated for the second generation of 

repositories on the basis of experience with the first generation. 



4. The licensing process rules how the commercial part of the business works. 

Nobody today can say how stable the nuclear energy field will be, or can with 

assurance predict the charter of tomorrow, even with the NWTS repositories. 

If WIPP also accepted commercial waste, the criteria for both types of repos­

itories would be identical; therefore I suggest that you pay strict attention to 

the criteria· being developed by NRC, DOT, and EPA, and that your criteria 

be compatible with those. In the long run that will save us a lot of problems, 

because there will be no way of explaining to the public why one side of the 

-ERDA house is doing one thing while the other ·side is doing another. It is 

essential that the scientific community get together and speak from common 

ground if we are ever to sell any kind of repositories to the public. 

Q. Do we know what type of criteria NRC may be looking at on TRU waste versus 

HLW? 

A. No. All we know is that they are interested in saying something about every­

thing that goes into a repository, through regulations. 
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EFFECT OF COMBUSTIBLES ON SAFETY IN WASTE REPOSITORIES 

Sam C. Matthews - Union Carbide, OWl 

We have a dual purpose here. One is to form a WIPP staff to study the problems; the counter­

part of this is that the customer needs to be kept informed of WIPP's reasons for doing things. 

That's one of the reasons we're here. 

We have an unusual set of problems in combining the demands of defense wastes with the 

problems of the nuclear industry; it boggles the imagination to Lhink what we may be up against, 

particularly in the areas of safety and compliance with existing regulations. OWI is facing these 

problem areas front and center right now. We have~~r~hitect-engineers preparing conceptual 

designs that will be finished in July Hl'itl, ai'ld we expel!L Lu t;J,Jend upward!:! of $3 million wi.th PAr.h 

firm. Wf': hope to have a draft of studies that will cover a loL of things bciug done by thr:- WTPP P.taf[ 

as they pertain to our pat'ticular pru1Jl~tu5. 

We are engaged in dealing with the NRC staff, the Mining Bnl'orcerrtent and Sufely Administra·' -·- -=--
tion (MESA) and any others that want to become involved, to develo(J sensible, safe concepts for 

c- reposit~ri:'~. and "senible" means to us concepts that will answer the licensing requirements. 
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The NRC draft acceptance criteria are due out by the end of the fiscal year fut' comt;H:nt. 1\o 

for other waste forms from the national reactor program, they're not sure what they will do, but 

they intend to do something. 

MESA at one time said that they had no interest in getting involved with W lPP, but NRC has ·-----
a:;;ked them to get involved, and they have apparently agreed. 1 was told the other uay that MESA 

hos -e~-tablish~ed "' ~-;tion"wicie- panel of about 5 experts to study waste isol::.tion problem!> to see where 

they can best fit in. There are many areas where regulations proposed for the mining industry, 

or controlled by the industry, are at odds with the regulations governing the nuclear industry, and 

we are trying to find a compromise position. 

Retrievable storage is part of our program. When we build a commercial r.,-pnsitnry. it's 

;olv<.r="yl'l hf':f':n our intention never to remove that waste once it's in there. However, we plan to 

maintain the retrievability idea for perhaps 5 or 10 years, to verify the operation and prove 

maintenance, maintainability, worker safeLy iu Lin:: l'epository, and th::~t sort of thing. 'T'hP. main 

things that we are looking at, we feel will show up early, port1cuhlrly l!tr:- l!igh t.h~1·mal lcvclo which 

can generate the most severe problems initially. 

Questions of fire safety are our chief concern. We don't know of any accidents that might be 

inflicted on our repository that could have potentially greater consequences. We've been asked 

whether the waste was safer on ·an ITSA pad or in the repository, and where a fire could be most 

dangerous. The answer depends on a number of factors, and we'll get to that later. 



If we look at old data from the late 1960's and early 1970's, we find that fire is the most 

common source of fatalities in mines. Fires and explosions have caused about 37"/o of all fatalities 

in nonmetal mines. Salt is classed as nonmetal, but does not contribute significantly. 

If you look at the information that has been supplied as part of a GElS, you realize that we 

are going to end up with a huge mining operation. Over about 20 years we intend to extract, at 

least in this concept, something like 30 to 35 million tons of salt. It will take about 7 to 10 million 

man-hours to do this, and using these same statistics for this kind of mining operation, we can 

expect to kill about 6 people and injure between 80 and 100, · The percentages say that some of 

these people will die by fire. In our design we have to prevent this kind of thing. One reason we 

have to rely on old statistics is that the last major mine fire in the U.S. was in 1972. So the trend 

shows that things are getting better all the time, and there is an effort to increase interest in the 

industry in self-regulation. We don't intend to do anything in this repository to change that trend. 

We are at this moment writing notices to the Federal Register for even tighter fire protection 

rP.t;~Jl ;~tions than prc3cntly e:;..i:;l fu1· continental mines. 

Let me give you an idea .?f what we're talking about; The Sunshine Mine in Coeur d'Alene 

had one of the most severe fires in U.S. history, as well as the most recent. This was a hard­

rock mine that contained silver ore, which means that it was not supposed to be fire-prone. The 

fire started in the mine timbers at the hoist level so nobody could be hoisted out. About 100 people 

died, and it took 5 years to reopen the mine. The thing that scared everybody was that it showed 

that a fire could happen in a mine where it wasn't supposed to; it can happen anywhere in the right 

circumstances. In the early 1960's, in a salt mine along the coast in Louisiana there was a fire 

in the shaft and 13 people died; a shaft guide bearing caught fire on the way down, which caught in 

the timbers around the receiving station at the bottom, and again there was no way people could 

get out. This is the kind of thing that could happen, under our .present concepts, in a low-level 

shaft carrying a pellet of drums. 

Reg Guide 1. 7 from the Chief of NRC's Nuclear Division, deals with combustible gas con­

centrations, hydrogen generation, and things like that. That's the sort of thing we have to deal 

with. It says in effect that any materials that would yield gas should be minimized; also that the 

sampling system that goes with this should be exchange safety systems. 

Reg Guide 1. 1. 0, Fire Protection for Nuclear Power Plants, stresses the concept of defense 

in depth. It says that the safety system should be isolated from combustible material, or fire 

protection systems should be provided that would contain a fire that consumed aU comhm~tihl"'s 

pl'esent. 

There is a similar guideline for fuel reprocessing plants. 
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Regulation 30 CFR.57, which is Safety and Health in Nonmetal Mines, has a section on fire 

protection which has both mandatory and voluntary standards dealing with electrical power supplies, 

combustibles underground, supplies of fuel, and things like that. While we don't endorse their 

wholesale application, we feel that some areas of mine operation that appear in 30 CFR 75, Safety 

and Health in Coal Mines, may be appropriate. We are looking at that right now, particularly in 

mines that are close to storage areas. 

Because salt is fairly stable doesn't mean that it can't be gaseous. There is a whole new set 

of rules and considerations having to do with gassy mines. Gas is a possibility in domes that we 

are investigating on the Gulf coast; the Paradox Basin in Utah is a gassy area; a potash mine in 

that area caught fire. As I understand it, the WIPP area near Carlsbad is not considered gassy. 

These are the kinds of things that are upuu people's minds right now. Combustible mat..-ri<>.ls 

are widely ·used. Millions uf Loard feet of t!nJ.ber go into mines every ye•:U·, fil'(·-resistant but not 

firepro~f. verrtil.~tuoing~nd Oth;;-t~·~:g;:;.:·i-:p;;;~~with-materials that give off cyanide 

;and othf;'r toxic. vapors if they ever do catch fire. Plastic-based paints that cause corrosion, and 

asphalt-impregnated safe linings, are both used quite commonly in rniues. Petroleum products 

such as diesel fuel. lube oil, and hydraulic fluids, are generally discouraged to the extent possible. 

Regulations right now allow only one day's supply of diesel fuel underground. Oil and hydraulic 

fluids are generally fire-resistant emulsions. Rubber-tired vehicles are a curnmou source of fire 

when the brakes lock and the tires catch fire. There are very strict llm1ts on tOXic m.~lerials l!Jol 

can intentionally be brought into a mine. 

Electrical equipment probably accounts for over half lhe fires in mines. We can't figure a 

way to escape that problem right now, because the increased mechanization of mining has generally 

used electrical equipment. We are now mining something like 2-1/2 million tons of salt a year, · 

which is comparable to the largest salt mines in the U.S. More and more equipment is becomui.g 

licensed. Blasting is quite common, especially in salt mines. 

Current solutions to fires in mines can be summed up in three words: water, water, and ------·--· 
water. That is standard practice in almost every situation. We cannot rely on that entirely. We 

-~"3·~-~· 

can use chemical foams, which is something we would consider. Automatic systems such as are 

u~;:ed in nuclear fl'ldll.ties are not used in mines for a couple of reasons; one, they require isolation 

systems, and two, the types of things you put in there are hazardous to humans, and you could 

wind up killing more people by using such a system than you would by the fire itself. 

High-solution salt water has been considered. The only practical way to use this and still 

keep the repository safe is to separate fire-prone areas from those that are not. Specifically, 

separate the mining operations from storage operations, and keep the storage operations as clean, 

pure, and s;:Jfe ;:JS possible; though the initial cost is high, it doesn't amount to mUch in terms uf 

the total life of the repository. 



Some of us are involved in the se~ation-Q~ntila-!_io?~s~~a,;} believe this is a feature 

of the WIPP design. This is not easy, especially wlie'rryou're talking about a modular mining ap­

proach in which you open one set of panels, move on to another, and then control things so that 

the previously mined set can give you your waste coverage. 

Since you will be in the mine for 30-40 years, you can afford to do things differently in the 

storage area than if you were in a normal 4-5 year mining operation. Thio means things like putting 

cables in conduits, which you don't see in mines very often, even though it is required. We would 

install permanent steel ventilation ducts instead of fire-resistant ventilation tubing; we'd install 

permanent utilities, ecological (???) rail systems, etc. In other words, we're goinlt first class. 

It would also mean probably that we will use steel pallets for storing low-level TRU waste. The 

way we see them, these pallets would hol~ about 12 drums containing 600, 000 to 800, 000 cubic 

feet, with concrete in them, and stack them two high; we'd have a large load on a small area, and 

we'd need the strength of structural steel. The other thing is we don't intend to compromise the 

conditiono we've createu iu Lht! rt!pository by introducing combustibles; we're not prepared to use 

any combustibles in any percentage. 

We will undoubtedly use electrical equipment. Today's mines bring as much as 13 kVa down 
--~------· ·-- ... __ .,._...., ~::-~::::-

the hole right t'o the base;~and"l5efow that is 440 volts, which is still pretty big. Nowadays coal mines 

run 4160 (???)down there fairly routinely, probably to 13.2 kVa. So we're talking about great 

power consumption underground. Even in the storage room we don't see any way to avoid that. We 

will have 60 or so low-speed conveyors, and connecting to those at some point we have 15 HLW 

waste transporters and 5 or 6 TRU transporters. Then, while we may use conventional blasting 

to open initial areas before storage, we are thinking seriously about electrical continuous equip­

ment underground. But we have not ruled out the possibility of continuing to use conventional 

drill tubes and blast technology_ for excavating the mines. It's a little cheaper in the long run, and 

it's something we know how to do. 

There ape-philosophical differences between the way mines operate and the way nuclear 
___....:.--;:__ .- ·. ·- " ·- --· . _-:;. . 

facilities operate. In the mine, the first priority when something goes wrong is to save the 

people. The Mining Engineer's Handbook gives details. most of which have to du with training 

management about how to rescue people after a disaster, and training employees to know what 

to do. The point is to get the people out first and worry about the facility second. 

Our problem in this area is that probably 80 or 90 percent of the people we have working in 

the mine are not mine-trained people; they are in the waste-handling business. radioactive equip­

ment operators, etc. It will be a serious problem to properly train and maintain a proper level 

of indoctrination ~or these people. 

There is also the fact that in generaL nuclear facilities operate on the reverse of that idea: 

save the facility first and then worry about the people. 
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One standard practice in current mines that is bothersome from a nuclear point of view is 

the use of reverse ventilation. Most mine ventilation systems can be reversed if necessary. It 

is not something that is done casually; it requires the permission of the mine superintendent and 

sometimes the federal inspector. It is a major decision in a mine disaster; it implies that you've 

lo!'lt control of the situation, and that you don't know exactly what will happen when you do it. In 

some cases by blowing air the other way you can blow a fire out or away from people, but if you 

don't know where the people are, you could blow it right onto them. We anticipate putting in a 

system of this sort; the question is whether we should do it in the storage area as well. I don't 

know of any nuclear facility that can reverse its ventilation flow. 

We are going to try very hard to insure that we don't have a fire in the mine.!.. Our present _· 

approach is not to introduce combustibles into the mine; we think NRC is in sympathy with this, . .....____...----· 
but we haven't tried to pin them down on this issue. 

I might say a few words about tfle ~;!.,_fur th~l,J~y~,.r~ ::rgn. 

In many cases these were the starting point for What we've talked about so far. Lyons was not 

subject to regulation by the NRC. They did not have any form of retrievability, because Lyous 

was to be backfilled immediately after waste placement. If we are constrained initially to keep 

retrievable storage, thi~:; consideration alters that picture. Lyons rlirl not accept explosives or 
~:·· .. ~~ ;./',..----· 

pyrophorics; at least their criteria so dictated. They did accept combustibles on two conditions: 

they required fire-resistant packaging inside the steel container, and the container had to With­

stand internal combustion for 10 minutes without significant external damage. It seems to me that 

80me of the criteria proposed for WIPP are even more relaxed than that. 

We do not have the luxury of considering shipments on an individual basis; the production 

rates we expect at our facilities are just too high. We are talking about processing a GO-pound 

drum of 'J.'RTJ waste every four minutes, awl that doesn't allow us time to think about things on an 

individual basis. 

It has been proposed that we post a fire limit of one minute; we know of no mine-rated fire 

protection system that will react that fast. We know of no po~:;iliuu legally or technically that 

would allow us to accept combustibles on a (J!:!l'l!!:!HL vulume basis; there m:ly be some ::rllnw::r!J~P. 

in tP.rm ,., of total input for the facility, but on a percentage basis the more you get, the bigger 

your problems become. OWl's facility personnel probably will not take the responsibility for 

properly distributing combustibles if we should ev!:!r tak!:! Llr!:!llr into the rninc. 

As far as we can see, there are no criteria of any significance on toxic materials; as long 
.c- : 

as you label a package as toxic, you can serid it. This is probably in co~~ilh MESA regula-

tions, but we concur with the principle. 

We would concur in the use of liners as defined in ERDA manual 0511, which says that if it 

has incombustible materials inside, it is incombustible. 



If we ran into a situation that required us to retrieve any of this ~aterial, our attitude woult! 

change on a lot of things. It would affect how-we mine the facility, and how we would operate it. 

If the waste is in a non-retrievable mode subject to long-term safety analyses, we don't see any 

immediate problem. Also, if combustible materials were fixed in concrete, and mixed up uni­

formly throughout the drum, we don't see any problems over a long period that will affect it one 

way or the other. 

I have a few comments on asphalt. We are concerned about sales in this country of German-.,.__ 
made systems for reactors that call for bitumenization of reactor· low-level wastes. Asphalt is 

not used in mines anywhere for anything, other than asphalt-based paints. The potential hazards 

of receiving LLW drums filled with asphalt are enough to drive you crazy. We have data on 

. hydrogen evolution and evolution of other gases, and in terms of the numbers of drums we intend 

to pack into a room,~~w..ay~prec1u_dingJ.h_e admission of asphalt~ 

(A proocntotion by Gt::urgt! Barr of :::;andia on "The Case Against Combustibles", which follows 

Lowrie's talk is to be published as a separate paper later in 1977.) 
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CHARACTERIZE TRU WASTE INVENTORIES AND RELATE 
CHARACTERIZATION TO PROPOSED CRITERIA 

George Wehmann, INEL .---;;:> ~-h) :}No 
{.J _ ~ )fv u .f-Yh~ - ~~L c -?;_ 'fc-( 

f,-~,,~d& 

H-- ~(..\_lE-1 f<:-t - Al2ltctJ '[. ' J 
I would like to interject s~~r13-~ism into this conference. Out problem differs from that 

of OWI because theirs is of the future, and ours is today. 

I think the idea of scoping this session to only low-radiation TRU waste is useful, but when 

are you going to start dealing with intermediate-level waste, because we're sorting that out too? 
~-.,_--

We must also consider the possibility of establishing two categories: the waste of the present 

generation, and future waste. That may be where some of our disagreements come, becau~e some 

of us are talking about today a,nd o~hers about tomorrow. Even the term "tomorrow" needs defining, 
-· •• - ' •• ---- - ---..._.. ~~ p 

because if you were to get a decision in calendar 1977, you couldn't get it implernented much be­

fore calendar 1981, so the present actually extends for several years into the future before you 

could begin to implement new criteria. 

I note that the current proposed criteria allow up to 200 grams per drum. We ran calcula­

tions on the older category of 42 grams per drum, and we found that, out of something like 47, 000 

drums, 1000 contained more than 42 grams. 

Regarding heat generation at INEL; we'll have 10 watts per drum, but we ran a computer 

program on this, on the basis of criteria established by Sandia at 2. 5 watts, and we found that 

only one drum out of 8700 exceeded ~. b watts, arid otlly thl'ee l.Juxes uul uf GOO; ::;u 2. 5 watts per 

drum would not be an obstacle. I note that you have now increased that figure to 3. 5 watts. 

I think we're all in agreement on surface contamination, and we ::;ee no problem with the new 

criteria on radiation levels. 

It therefore appears to me that it all boils down to the major issue of r.om~_?n. either 

gas-generation or actual fire. I will leave the gas-generation problem to the LASL people, but 

I would like to talk about the fire problem. 

Let's get a few things straight; I'm not against more restrictive criteria for the future, but 

I am gravely concel'ned about applying those criteria today, because we've done a lot of work on 

combustion. I like the idea of retrievability in the repository, but I'd also ask for a definition, 

because nothing says that you can't put waste into cells that are backfilled with salt and still 

retrieve it, so what do we mean when we say that we will maintain open retrievability in the 

repository? Frankly, I'd like to see 1t done away with. We're gu.ing to rnake the waste so glori­

fied that we're not going to want to call it waste and keep it down there. In the last four years 

we in Idaho have had to store 66,000 drums, over 4, 000 boxes, and about 125 bins, so we've had -some experience on managing low-l_:_:el Tr:_lJ. .~~-te. 

----



From here on, I'm going to be speaking from the record. You should understand that we 

hardly generate one drum a year at INEL; it all comes in from other sites, mostly from Rocky 

Flats and Mound. We do receive some uranium 233 from Bettis. Incidentally, that's in a 6-inch 

container, which is a steel pipe about 20 inches long and is completely encircled with Cellotex. 

So you can see there's a bit of a problem there. We also get waste from Chicago, and we'll talk 

about thal in a moment. 

I will briefly go through _!!:e record system used for all TRU waste stored at lNEL. This 

record has to be completed for every container that comes to lNEL. Because it is computerized, 

each month we can summarize the waste from each different facility. For example in February 

the predominant number of containers is in the category of noncompactible and noncombustible 

(see FigurP. 1 ). We can ask the computer to tell us about all containers that exceeded by more 

than 50o/o the allowable nuclide content, which is 200 grams; therefore we get a printout of each 

container that exceeded 100 grams. 

Another record that is kept divides the waste according to its combustibility. Nearly 3000 

boxes have been received at INEL that are noncompactible and noncombustible. When you add the 

compactible, it shows nearly 3400 boxes that contain noncombustible material (see Figure 2). 

But by the criteria that are being established, or could be established, they would be ruled com­

bustible. That's p::~rt of the problem. The other part is that the major generators are using 

boxes, and we can expect an increase in the number of boxes over the number of drums in the 

next 5 years . It appears to me that we will have well over 6000 boxes by the timP. W IPP is ready 

to start receiving. Remember that the contents of these boxes are defined by the waste generator 

as being noncombustible. The problem is that he supplies them. 

We use plywood between our tiers of drums for stacking stability, and we ran some fire 
-calculations with the plywood. In a cell 80 feet wide by 100 by 150 feet, with the drums stacked 

five high , you can get about 16, 000 drums in the cell. Calculations indicate that there then re­

mains in that cell only enough oxygen to support combustion in about 60o/o of the plywood in one 

box. Wood will burn. but it must have oxygen available if it l::; lu do so; that is a reality. 

Rocky Flats extensively tested boxes both from internal fire and where ignition is furnished 

externally; I think most of you have seen the report on that study. 

Factory (? ? ? ) Mutual has made a fire survey of INEL, and they questioned the way we store 

boxes. A testing program will get underway in October that will investigate the fire potential 

from external sources. 

In short~-w..e~e a lot of boxes and will have lots more before you get criteria implemented, 

and perhaps all of them could be excluded because of the design of the box. 
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We now have 124 bins which come from ANLE. The bins are 4 x 5 x 6 feet, and are made 

of carbon steel. Inside each are eight drums. The waste inside these drums, which is itself 

inside a liner, is being defined as combustible. I think that a certain envelope should be defined 

as combustible. I think that a certain envelope should be defined to say that even if there is 

combustible material inside, that container by definition is noncombustible . Those 124 bins 

represent about 992 drums, which would be a lot of bins and drums to open. 

Certainly there is opportunity for fire, but I think many things can be done about it, partic­

ularly engineering the facility to minimi ze fire hazard. I think you will find that nobody recom­

mends using diesel fuel in a mine. There are engineering concepts in designing a facility that 

will minimize the requirements, but there has to be a separation between future criteria and 

perhaps modified criteria for the present generation of wastes. I'm sure that before the WIPP 

becomes operational, there'll be at least 6000 fiber-coated plywood boxes at Idaho that contain 

noncombustible material, and I hope no one will entertain the idea of opening them. I think we 

should give serious thought to a separate shaft and separate criteria for handling this waste, 

rather than to just say that everything we're doing today is going to have to meet tomorrow's 

criteria. 

(In response to a question.) Our storage pad above ground is basically 150 feet wide by 

700 feet long, and we chop it into 80-foot increments. We use about a 3- foot wall of earth between 

our cells, and we could retrieve the waste if we had to, so the definition of retrievability in the 

repository I think ought to come under question. 
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CHARACTERIZE TRU WASTE INVENTORIES AND RELATE 
CHARACTERIZATION TO PROPOSED CRITERIA 

H. E . Hootman - SRL 

At the Savannah River Laboratory. our waste storage area is located between two chemical 

separliltion areas. The waste i::> in an old burial ground where the alpha TRU was put in trenches. 

We have a new burial ground which I'll describe later, and that's where we have our present sur­

face storage pad. 

For those of you who've never seen this, here is a picture of the type of alpha waste storage 

that was usecl before 1965; a cardboard box of waste with a covering. After 1965, we put alpha 

waste thal amounted to over a tenth of a curie per package into concrete culverts with reinforced 

walls and sealed at both ends. In 1974 we started putting waste that was over 10 megacuries per 

gram in drums, and continued puttine w::~ste that w:J.O greater tluut a Lenth ot a curie per package 

in the culverts. Our surface storage modes had a hurricane bag (? ? ? ) over the front part of the 

package. 

We also use monoliths. Several times when we modified our process we had large hoppers 

in which plutonium had been processed, which were too large to put into culverts, so we put them 

iu fiber boxes, put the boxes in holes, and grouted cement around them. These we do not consider 

as retrievable for two reasons: one, we don't think the concrete is strong enough structurally to 

withstand being pulled out, and two, we don't know for sure that it isolates the water from what's 

inside the grout. We now have about 200 of these monliths in sizes up to 1600 cu. ft. We discon­

tinued making these monoliths about 5 years ago. 

Another form of waste is process vessels that came from the process canyon where the beta­

gamma background was so high that you couldn't tell whether it were TRU waste or were merely 

contaminated by it. In this particular case we exhumed a process canyon vessel that was buried 

in 1957. The background radiation was low enough so that we could do an assay, and we found 

that it was less than 10 nanocuries per gram. 

These are the four major types of stored waste that we would probably ship to a repository 

at some future time (Figure 1). In each of the four categories, we show the volume and the activity. 

In each case we are doing a separate cost/benefit analysis to determine whether it is worthwhile to 

process these, or even to exhume them for the purpose of further operations. 
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Volume, ft3 Acti vit_l, Ci 

Retrievable Storage 290,000 300,000 

Monoliths 27,000 4,200 

Earthen Trench 60,000a 3,600 

Process Vessels ? ? 

a. If preprocessed at SRP to remove uncontaminated soil. 

Figure 1. Stored Waste Possibly Shipped Off-Site 

Let me describe some of the containers that we might use if we do not process them but 

simply ship them to some ~ite exactly as they nre. First there iR the reinforced concrete culvert, 

(.Figure 2) whi<.:h is 7-1/'2. feet tall and 7 feel in di:'lmeter. has walls 6 inches thir.k, and weighs 

about 9 Lum; uuiilled. 

Instead of using 55-gallon drums, we use a concrete box abouL 4 feeL llig!J l,y 2 1/2 feet 

square, with walls about 4 inches thick (Figure 3). These are for higher activity waste from our 

high-level canyon. Of course we have the 55-gallon drums, which are used at all ERDA sites, 

but for waste that we can't get into those drwu~ we use a fibcrglnss-reinforced pl;o,stic (FRP) box 

(Figure 4). These are for heating elements (???) that you can't get into drums. We go on to 

polyethylene from this FRP box. 
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Figure 2. Concrete Culvert 
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I've discussed the kinds of containers that might be shipped; now I'll show what might be in 

those containers (Figure 5). The isotopes will be uranium, neptunium, Pu 238 and 239, curium, 

and californium. These are not all really TRU, but the concentrations are sufficiently high that 

it would be better not to exclude them. 

Number of 

Isotope \-Taste Oridn Containers a Activity, Curies b 

238Pu Mound 25 212,000 45 mrem/hr 

238Pu SRP 280 67,500 1 mrem/hr 

239Pu SRP 350 4,500 5 ~·em/hr 

244Cm SRL 42 16,000 100 mrem/hr 

C52Cf SRL 3 0.0) negligible 

a. Containers 

Dimensions: 5' OD by 5' high 

Weight (loaded): 9.5 tons 

Volume : 85 f.. f't.3 

1·:3.ste Form: ash and noncornbustibles in cec.ent matrix 

Encapsulation: i inch carbon steel (inner) 

~· inch stainless steel (outer) 

b. Decayed to year 19~9. 

Figure 5. Processed Retrievably Stored TRU Solid Waste 
from the Snvnnnah River Pl::1nt in thP 1 flilfi-
1996 Period 

I have a histogram of the distribution of the number of grams of P u 238 in 250 drums from 

the SRL hurial g round (Figure 6). The average is 2 grams, but the maximum drum has 20 grams. 

Therefore in the criteria, I consider I must use maximum to average because of this spread. 

In Pu 239, our max-to-average ratio is 18 to 105, or about a tactor oi ·, (l< 'lgure 7). Tl1e 

Pu 238 depends on the source, but from Mound the ratio is about a factor of 9; waste that we got 

from LASL is r~hout 2, and FRP waste runs about 10. In curium and curium fission products, the 

maximums in drums that contain both are considerably higher, around 40. My main message in 

all this is that you can't talk about averages in this context, and if you talk maximums, you will 

overdesign everything by a factor of 2 to 20. 
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Figure 7. Activity Distribution in WastP. Containers 
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Let's talk qualitatively about gassing in waste. Figure 8 shows stored wastes in instrumented 

drums in the culvert. This particular drum had 140 curies of Pu 238, which is 80 grams, with 

mainly noncombustibles wrapped in with PVC. I've used two ordinates and one abscissa; total pres ­

, sure over a period of over 400 days has gone up to about 2 psi. With spring coming, temperatures 

rise and so does pressure in the drum; it's still going up at 500 per day(???) though I haven't got 

the data plot here. 

20 

15 1.5 
% by 

Pressure 
Volume psig 

10 

5 

100 200 300 400 

Days Drums Have Been Sealed 

Figure 8. Radiolytic Gas Generation in Waste Storage Drums 

We've taken gas samples and have complete accounts of organic components. F igure 8 als o 

shows the percent volume of oxygen and hydrogen as a funct10n ot t1me. 1hose falltlllar wll!J e J< ­

plosive mixtures can see that there's a period here when you get out on the hydrogen curve above 

c>brmt 4 nr fi o/n . and the oxy~en drops to about 4%; there's a period of 80 to 100 days during which 

you have a theoretically explosive mixture in that waste drum. 

Regarding the numbers of containers to be shipped- if we ship them as they are to a reposi­

tory, you will have about 18,000 drums, or about 800 culverts (Figure 9). That adds up to about 

400, 000 cu. ft. of waste, including the containers. If we processed this onsite and put it in super­

containers, we'd have about 700 containers containing 60, 000 cu. ft. of waste, which is a volume 

reduction of about 7. 



Off-Site Processing 

18,000 55-gal drum 

760 Culverts 

500 Concrete Boxes 

380 Fiberglass Boxes 

120 Boxes - X 

Onsite Processing 

700 Containers 

410,000 ft3 60,000 ft3 

Figure 9. Containers to be Shipped 

Several years ago we made an option diagram covering alternatives for ultimate disposal of 

our wastes (Figure 10). We decided to keep solid waste onsite, without processing or anything. 

Then we ·looked at the other extreme, following the most rigorous path for treating the waste; it 

involved processing it, reducing the volume, fixing it in a matrix, and putting it in a package that 

would allow it to be stored on the surface at an RSF for up to a century. or if a repository is 

available, putting it there within that 100-year span. The process in general involves removing 

the wastes from our different sizes of containers, and opening the inner packages. The combustibles 

are sorted from the noncombustibles, and the combustibles are incinerated. The ·noncoml;>ustibles 

are treated for size reduction. You don't get much volume reduction from these; not more than a 

factor of 3, but mostly we were just trying to decontaminate it to the point where it can just be 

buried onsite; it would have a value of below 10 nanocuries per gram, which is what we used as a 

design basis. The residue that was greater than 10 nanocuries per gram we grouted in concrete 

and encapsulated in a container that we felt would meet requirements for either an RSF or a federal 

repository. Figure 11 is a conceptual idea of what that container might be. It is a right ~ylinder, 

6 feet tall overall, with 5 feet of inside storage. It has an inner liner of 1 I 2-inch -thick carbon 

steel which is fixed to a larger base plate for handling, but it forms a mold where you take the 

chopped-up noncombustibles and drop them, plus the ash, into the containers. Then you make one 

solid monolithic grout. It has an external 1/2-inch stainless steel container; we don't encapsulate 

the waste to protect the outside from the waste. but to protect the waste from the outside environ­

ment. We are trying to make it all environmentally intact on the surface fur long periods, so the 

carbon steel liner protects the stainless steel from anything that might be in the waste to corrode 

it, and the carbon steel is protected by the stainless steel on the outside from environmental and 

weather effects. This container would weigh 10 tons loaded. The maximum temperature would be 

62°C with half a kilogram of Pu 2::!8 in it. Maximum pressure would be 100 psig, which is a lot. 

You wouldn't expect to pack these on one another. There could also be a pressure b1,1ildup be~;mRA 

of radiolysis of the water and concrete. Criticality will be limited to 5 kilograms; we have a dif­

ferent criticality limit becau::;e we've got a different matrix. We have concrete in there, or we 

may have the ash in glass. No graphite, however. In the criteria there .is a reference to a particu­

lar type of special permit that allows 200 grams of plutonium and 200 pounds of graphite. Not all 
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('l'IU.J \Va,;te::~ ~;torcd in Concrete l:ulverts) 
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sites have similar processes. The surf<Jce reading is very low on this. Figure 12 shi>ws the sur­

face dose rate, assuming you put your hand on the surface at the midpoint oi the container at about 

the 3-foot level. Again we need to consider the maximum-to-average rallo. If you had lUU mrem 

per hour from this curium waste and some fission products, the volumes are too large to make the 

radioactivity distribution homogeneous, so you'll have a variation of as much as 20 in this particu­

lar case. In unprocessed waste, if we took it with the containers, the 400, 000 cu. ft. total. the 

dose level would be about 1 I 3 less, but that would be because to get to 700 containers we would have 

reduced the volume by a factor of about 9. At the same time, however, the concrete grout gives 

self-absorption and a lower dose. 
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Figure 11. Conceptual Long-Term TRU Solid Waste Storage Container 
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Figure 12. Unshielded Radiation Dose Burden from Processing Solid Transuranic Wastes 
in the 1986 - 1996 PAr-iod 
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Now, what does it cost us to manipulate this waste, not in dollars. but in man rates of ex­

posure? If you look at the different types of isotopes and the different operations involved in this 

conceptual processing, you can see that curium 244, which is less than 10o/o of the total volume of 

waste, contributes over 80% of the dose. and that's in the incineration of the combustibles and the 

curium fraction. It appears, then, that you can avoid 80% of that dose by not doing anything with 

the curium waste at all, but just putting it into the final container, shielded by about a foot and a 

half of concrete, and not telling anybody about it. This sort of possibility has not been mentioned 

today. I've been amazed at how qualitative rather than quantitative the discussions have been so 

far. 

In the case of radiolysis of concrete, matrix and stabilization have been watchwords here. I've 

plotted gas buildup based on G factors which were measured with a curium 244 source in a concrete 

capsule. I checked the conceptual design of our supercontainer, and plotted against our inventory 

of material to see how much ga~ should be generating (Figure 13). For the first 700 years the P11 

238 contributed to the hydrogen and oxygen which make up the major constituents as far as pres­

surization in the container is concerned. The decayed heliurn is vel'Y low; we're getting most of 

our pressure buildup in the first 70 years of storage. If you carry it out beyond that, you see that 

Pu 239 comes into play when several half-lives have passed. 

Half-lifes Time Materia 1 Standard Cubic Feet 
Isotope t 1[2 Years ~.Deca,led !!.L H2 o~ - lo..!.a 1 

238Pu 88 9 30 3. 3( 105) 1.2(105) 4. 5( 105) 

2 176 13.5 45 5.0 1. ·a 6.8 

3 263 15.75 52 5.8 2.1 7.9 

4 351 16.9 56 6.2 2.2 8.4 
0 

5 440 17.4 58 6.4 2.3 8.7 

7 615 17.9 60 6.6 2.4 9.0 

239Pli 0.075 61!i 1. 24 4 0. 4 ( 1n5) 0. 2 ( 105) 0.6(105) 

24,3':10 25 83 8.5 3. 1 1? 

2 40,700 4J. 75 H6 15 S.li ?0 

7 170,730 49.61 166 1 7 6.2 23 

1. Assumes G factor of 0.2 HO atom/100 ev 
0.07 2 atom/100 eV 

? Assumes 18 Kg 238Pu and 50 239 ... Kg Pu. 

Figure 13. Gas Volumes Generated by Alpha Radiolysis in a Concrete Matrix 
1 



How can you keep that container intact for a century on the surface, or when there are wide 

swings in waste activity? There are several alternatives which can be investigated. If 70"/o of 

the regular production waste is combustible and 90o/o of the TRU activity is associated with that 

combustible, all you have to do is segregate the majority of your activity, encapsulate it in con­

crete and throw it into the ground. There are sev~ral other alternatives. 

In summary, there has been a lot of talk about combustibles, but nobody has really talked --about their relative impact. By just adopting an across-the-board exclusion of combustibles, you 

will put a terrific burden on the people that have the waste now, in the first place because of the 

dose that they will have to make their workers take, and secondly on any processing facility that 

we might design, because the shielding must be increased, and when shielding goes up, the cost 

of these facilities skyrockets. 

In. thermal power density you have a lOth of a watt per cubic foot. Pu 238 is half a watt per 

g:ram anrl we h:we 18 kilograms. That weanl:l that we would have to increase waste volume with 

Pu 238 if we were to conform with such a criterion. Supercriticality is dependent on the type of 

increments (? ? ? ). I think that it should be up to the people who generate the waste to establish 

their own criticality limits and be responsible for them, rather than for someone to state how many 

grams per cubic foot are allowable, because it's more involved with the hydrogen plutonium content, 

or a matrix content, or whether you use a resinous absorber that might be associated with the 

plutonium. A related question is how high do you stack 10-ton containers? 

We have been designing a pl·ocess for these wastes; a process description and its costs will 

be released in September for this facility, which would operate for 10 years, using this conceptual 

container. One of the most difficult problems we've had to address in this area is how to get a 

container out of a TRU-contaminated area clean enough to transport. People who work with radio­

isotopic sources know how difficult that is even with very small sources, and we're talking about 

large containers and high levels of specific activity. We feel we have the methods and the tech­

nology to do it. But remember that radiation depends on the ratio of maximum to average. 

Discussion 

Q. Does your analysis say that with gas generation you couldn't get your container 

to withstand a pressure buildup over a period of time? 

A. If we were to mix the with concrete, at that 7 T factor that I mentioned, 

I'd say you'tl get less than a century of use out of it on the average. The maxi­

mum case would of course be shorter. The alternative is to isolate the highest 

specific activity materials, separate the combustibles from the noncombustibles 

and incinerate them, put the ash into a glass matrix, and put the glass in a grout; 

or you could put the glass in solidified HLW, or there may be a low-level matrix 
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that you can fix the ash in. Or you could just put in heavy-walled containers and 

then put it in the grout. 

Q. On p. 5 of the criteria, it says metal containers are preferred. Your container 

has a stainless steel exterior, and I believe that stainless steels are not com­

patible with chlorine environments in many cases. Can you comment? 

A. Yes·. We started this study in 1974, and we designed the process for surface 

storage. Stainless sl~els are ide:=~J. for certain storage conditions. We used a 

carbon steel inner container; we were sort of playing both ends against the middle. 

If you were to put these containers into salt, our carbon steel is a much better 

containment. 



// ;Uv~W-7-~ti/JL ") 
CHARACTERIZE TRU WASTE INVENTO~ES...A.ND RELATE_--~ 

CHARACTERIZATION TO PROPOSED CRITERIA 

H. Zweifel, ARHCO 

I'll give a brief history of ARHCO's waste problems at Hanford. Until1968, burial grounds 

existed in three main areas of the flats (Figure 1) the 100 areas, reactor separation, and fuel 

processing. In 1968 the fuel processing area started shipping its waste to ARHCO, and in 

December 1973, the reactor areas started shipping. We've now receive all wastes from the 

flats. There are 17 0 acres of burial grounds in the 2 00 areas, and about 65 acres in each of the 

other two spots. We have estimated that the 200 areas had something like 6, 200,000 cubic feet 

of waste underground, up until 1976. We're not sure about the 100 areas and the fuel processing 

areas, but they have somewhat less. 

I want to talk about our current objectives, the types of wastes wA 1rP gPtting now, o.nd I'll 

forecast what we're likely to have. 

In 1970, we started putting our waste into containers with the idea of retrievability, and in 

1973 we standardized the use of the 19A box and the 17C drum (figure 2, a and b). In a 15-month 

period starting July 1, 1975, we received the following types of waste: 

Noncombustible: We put this into plastic bags, as is our custom with drums. We received 

about 1872 cubic feet of this type during that period. We had readings of 1 to 2 mr on the sides 

of the drums; the grams of plutonium in almost all our waste are under 1 gram per cubic foot, 

Combustible-noncumbustible; We put th.i.s on slabs to be buried later. Volume amounted 

to about 8690 cubic feet over the 15 months. 

Defense TRU waste: This is generally of a classified nature, and is generally a little 

higher in its radiation level. By OWl definition, this might be called intermediate-level TRU. 

The volume of this amounted to 13,000-plus cubic feet._ 

We also have caissons, which are similar to DuPont's culverts, and in these we put higher­

level or more toxic materials (Figure 3). These caissons are separated into TRU and non-TRU. 

The caissons are underground, mounted on skids, and are meant to be retrievable, 

Right now we have some highly concentrated materials, partly from outside sources. The 

D9 cribs are also being dug up, and the material is being put into a lot of combustibles: we put 

it in r1 plastic bag, which goes into atJ 11-llter can, which goes into another bag of 2-mil poly­

ethylene, and that is put into a 13 -liter can. This entire assembly goes into a drum, So you can 

see that we've had a bad time trying to repackage that material, 
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Figure 1. Burial Facilities 
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Figure 3. Solid Waste Burial Caissons 



We also have a Purex tunnel into which we put large equipment; we put the material on rail­

road cars and roll them into the tunnel (Figure 4) . There is approximately 2000 cubic feet of this 

material, all big equipment, involving heavy metals. All of this may be recoverable. 

RAILROAD FLATCAR 

Figure 4. Tunnel for Storage of Contaminated Equipment 

At present we don't have an incinerator, though we're talking about budgeting one in the 

1980's . We have only a small compactor. 

So at the end of 197 6 we assumed that we had 6, 200, 000 cubic feet of waste. Because of the 

startup of several new operations, and the restart of Purex, we expect the quantities to go up sub ­

stantially. So we're in the same position as INEL; ever·y day the wastes continue to build; it is 

a severe problem to begin with, and can only get worse. 

Most of our waste contains less than 1 gram per cubic foot of plutonium. On the basis of 

Lhc WirP c:rileria, We'd have to say that 80 to 90o/o of our waste would be considered combustible. 

Other reactor wastes vary, and we have little idea what these are. There is a plan to start 

characterizing all the wastes in the old trenches on government land. 

We couldn't guarantee to meet your combustibility criteria without going into processing, 

which would be very ex pens ivP in manpower, radid.Liun ·levels to pe ople, and capital and operating 

costs. Your definition of combustibles gives as a problem. Your definitions are not clear, anrl 

we can see Lhat we would have to do a lot of te::;ting to determine where in your scheme of things 

our particular types of waste would have to go. 
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We feel we could meet 90% of your acceptability requirements on explosives. We never 

knowingly accept waste with explosives. If we did get some, we would probably process it before 

putting it underground. But the loag-term effects of mixed ingredients would give us a great deal 

of difficulty in guaranteeing explosive safety, because we accept wastes from any other places, 

and can only take their word on the waste contents. 

By the same token, we feel we can meet the pyrophorics criterion. We don't knowingly have 

pyrophorics in our waste, but again, when we get mixed wastes from the laboratories, we cannot 

guarantee what is in them. 

The only thing that bothers us in the toxic materials criterion is the mixture of two or more 

compounds which in themselves are harmless. 

We can meet the power t!P.TtHity 1 oequircmcnt. 

In the matter nf w:=tRtP. dimenswns we have pruLlems. Waste materials from thP. Purex 

process are big, and our practice has been to put our old equipment in large boxes before burial. 

Some of those boxes are 8 x 8 x 20 feet, or 12 x 12 x 8; they are of heavy concrete, and they 

would have to be processed, because we think weight would exceed your· elevator limlls, and 

certainly they couldn't be transferred as they are. We would also have the problem of size if we 

ever had to retrieve one of the underground caissons, because they weigh about 13 tons empty; 

they include a concrete slab cladding on a steel culvert. 

There are also problems of contamination with the caissons; the material is put into them 

in onP.-eallon paint cans with various types of sealings, and when these are dropped into the de­

livery chute, we can't guarantee what will happen to them as they fall to the bottom. 

Tn volume reduction, we are experimenting with an arc saw . The small pilot demonstrator 

has been very successful, but a full-si~e operation wouldn't be possible insidP. of a year and a half. 

We see no pro':Jlems on the handling criterion. Regarding materials :=tnd construction, we 

have wooden boxes that would have to be repacked to meet preseut ::.taudards; we aloo ho.ve et lul 

of plastic liners in those which we telt were all right, aud to my knowledge none of thPm iR Teflon. 

As far as weight is concerned, the caissons and large pieces of equipment a re the only ones 

that would give us a problem. 

We feel we can meet your requirements on contammation, penetration, radiation, and 

labeling. ThesP :=trP. chiefly matters of intensive work and a labor force, and if that is the way it 

has to be, it can be done. Hut for 6 million - plus cubic feet of waste, we'd neerl :=t lot of people, 

and it would be very expensive. 



Identification for the records we feel we are meeting now in our various programs. Color 

coding is another manpower problem which we could handle. 

DISCUSSION 

Bradley: It has been said that the NRC will establish waste acceptance criteria in conjunction 

with OWl, although they themselves are also evaluating similar criteria. I don't remember your 

mentioning anything in regard to your facility about licensing. Do you have an interchange with 

NRC? How do you view their role in setting acceptance criteria? 

A. We have talked with NRC about that, but the only hints we've got are that they 

will not accept liquids for transportation. They do not feel that a solid matrix 

or monolith is necessary; counts ( ) bigger than respirable or significantly 

smaller - the.!!e a1'e Lh~ kinds of thmgs they talk about, but that's as far as 

they will go !l.t present. We must talk with NRC and try to understand their 

:vieWJ:>Oints, and if we see that these viewpoints are getting overly restrictive, 

we should try to influence them to back off. That has happened a couple of 

times. 

Q. Do your see the probability of any substantive differences in acceptance 

criteria between OWl repositories and the WIPP? 

A. No. 

Q. You talk about aiming your criteria generally at future wastes, the kinds of 

things we might be generating that will require processing to meet your cri­

L~ria, and Lhis raises the possibility of two sets of criteria; o:1e for existing 

wastes and one for future wastes. Is that in the context of proving out the 

WIPP on the basis of fairly conservative acceptance criteria, and the pos­

sible future chance of being able to backlog, on conservatiRm, ~=~o that it would 

simplify the job of handling the existing backlog? 

A. We prefer one set of acceptance criteria, recognizing that some of the existing 

waste forms c:a.nnot meet them, and cannot be processed to meet them. For 

these items we must have special consideration. There probably will be another 

categol·y ur material that could be processed into that form if it were deemed 

necessary. I would think there would be experiments to eRtahlish how far you'd 

have to go in processing old exi~ting wastes, and we're not likely to know that 

for sev:eral years. A lot of that experimentation would be in the laboratory. 
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Bradley: In your interactions with NRC, is there any understanding about a continuing dialog, 

or is that pretty much left to be initiated by either party? 

A. There is no formal agreement or understanding. There is o:1ly an informal 

agreement to exchange information. 

Q. Do you find any concern at NRC about a possible conflict of interest in these 

discussions, about licensing requirements or lie ens ability of the facility? 

A. I've not heard any such reaction. I get the feeling that as long as our inter­

actions are informal, they'll continue to exchange information. Once any 

agreement with them becomes formal, and a license is applied for, that 

situation may change, but at least we will have had a useful exchange before 

that 1:JmP.. 

C:nmment: We have askeLI NRC the question: when is O'.lr rP.l::JtinnRhip goin~ to start making 

.you uncomfortable? I believe they have consulted their legal counsel on this, and don't have an 

opinion yet, but once they get some draft regulatloa;; or standards in the latter par-t of this year, 

they may slack off on such exchanges, or formalize lhem. 

Bradley: What is NRC doing in terms of research to form a data base for acceptance 

criteria? 

A. I don't know of any interest expressed in the WIPP operatio:1 with regard to 

waste acceptance, but they do look at WIPP as a proving ground in other areas, 

p;=~.rtirnl::1rly constructio:1, facility design, and shaft sinking, and they have 

rnenllu;lt:!U J .. H:.ssibly using tho fadlity fr:>~ rrmt trmFJtory !'t;::;~ardt _!!·~lt_u~. 

Comment: We have the same feeling at ARHCO; they're interested in what we're doing, but 

I don't think they're interested in doing any R&D 0:1 their own. We had an interchange with them 

0:1 HLW liquirl; it was a straight informatio:-~ exchange, and when we asked them abo'..lt a po3sible 

co:1flict of interest, their legal counsel said that while Llu::y' re glad to citCh~ng-1:1 lnf•-'l'lll<' I i ,·,;-, with 

us, nothing sho·;.!ld be intel'preteLI as iwplying that anything we're doing will hP. licensed. 

Comment: Right now, NRC has no responsibility to license a fac1lity that's guiug lo accept 

TRU waste. I talked with them yesterday about the status of the revision of 10 Cl•'ll ;JU, regaruiug 

the 10-nanocurie-per-gram level in the acceptance of TR.U waste. The indicatio:1 I got was that 

no actio.1 was being taken on that at pre .sent, and no~uJy was pressing for nn answer, The po:::ition 

thP.y laid out was that since they have no mandate in law at this time, they don't feel any legal 

responsibility to do anylhing. They do have to be concernerl if they are called upon to license a 

facility for HLW which would also accept TR.U waste. But right now they don't seem to have any 

resp::msibility for licensing a TRU facility for either commercial or ERDA waste. I don't see any 



legal problem about licensing the WIPP; but on the other hand I don't see, even if we asked them 

to, that they would have any jurisdiction to issue such a ·license, unless there's a major change in 

the regulations, or new legislation is introduced, Perhaps something will come of the S-63 bill 

that Matthias has proposed, regarding a government body that would manage all commercial and 

ERDA wastes. 

Bradley: Under present rules, a repository dedicated to commercial TRU waste would not 

require a license? 

A. That's right. 

Bradley: How does that differ from the licensing of commercial hurial grounds? If they 

license those, why wouldn't they be similarly concerned about a repository for commercial TRU 

wastes?· 

A. The proposal made in 1974 regarding that matter has never been acted on, so there is 

no legal basis by which they can license. I don't think they intend taking any action except in 

regard to that particular rule making. 

Comment: We were told about two months ago that they were not considering that rulemaking; 

the problem is that there is no environmental statement. When there is one, it will cease being 

a proposed rulemaking. 

Comment: NRC is in the process of changing their views on a lot of things; they are thinking 

things through, and they don't yet have all this worked out. You can get differing viewpoints from 

different people at this time because of that unsettled situation. But the feeling that seems to 

be coming through is that sometime in the future, the NRC will take a stand on TRU commercial 

wo.st.::, and that sland probably will be some sort of ruling ·regarding how bad it will be or 

what it will be; Liverman probably doesn't know either. 

I also wonder whether we should even ask them, for fear of precipitating a decision. I got 

an NRC document yesterday indicating that they will probably become more involved with state 

governments to help them develop criteria for both safety and licensing. The idea seems to be 

that state governments don't have the resources to look into it, and ERDA has not spent much 

time or money in this a rea, so NRC is projecting more involvement here. 

Comment: I'd lllte to get back lu the criteria. There is a blank in the combustibility matter; 

one of the problems we might have relates to repository operation. I'd like to relate this to the 

containP.r and not to the storage room; lf lhe container has one noncombustible barrier, the com­

bustible content should not exceed 15"/o of the total volume of the container. Under that kind of 

criterion, all the fiber-coated boxes we are now receiving with noncombustible material in them 

could go to the repo::;ilury. I think the fiberglass is now listed as acceptable. The problem is with· 
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the fiber, if I'm not mistaken. If I am, we'll have to talk to Rocky Flats, because they define 

the content of their boxes as noncombustible. 

Comment: It's not the contents of the boxes, but the quantity of organics that eouuts. 

Comment: What I'm trying to say is that we define acceptability for noncombustible material 

inside the package, and we relate the percentage of that to the number of noncombustible barriers 

that the container holds. I have a second comment; we have a bin arrangement which has a steel 

barrel inside a steel bin. Here again, if you had a criterion stating that if the waste container 

had two noncombustible barriers, then the combustible content--the inner barrier--could not 

exceed 15"/o, we could shift all bins from C to D ( ) . I'm just trying to establish some ground 

rules. The question that ERDA headquarters is asking is, how much of currently received wastes 

could be sent to the repository? l'm not talking al.wul uurials~ I'm talking about from 1972 tn thP 

present, since weive been into upgrading, and I'm !:layiug that these two lypuu of criteriR wnnlrl 

allow us to ship everything we have iu the uui"IC.Cimbu3tiblc content C:ltligQry, 

Comment: We worry about what happens when a container dislntegrale!:l, if it contams 

organics. 

Q. Is there any quantitative measure of organic content? 

A. We 1 re not prepared right now to fill in th if'l kind of figure. This is not based 

so much on short-term problems; I think some of these problems are solvable 

0:1 a short-term basis, but on a long-term basis there are lots of questions 

that haven't been answered yet. 

Comment: You sound a!:l if you are thinking of adding a separate critP.rion on orgamcs, on 

the bas is of whether they're combustiule. 



IMPACT OF PROPOSED WASTE CRITERIA ON ROCKY FLATS 
AS A PRIME WASTE GENERATOR 

E. Vejvoda, Rockwell International 

Rocky Flats is one of the largest generators of TRU wastes; most of it is sent to the Idaho 

National Engineering Laboratory (INEL) in Idaho, Two shipp~g·;;-~~fl~rations are used for 

transferring the TRU waste: (1) 55-gallon drums and (2) 4' x 4' x 7' FRP coated boxes, The 

attached photographs illustrate these two shipping packages; Figure 1 is a diagrammatical cut-

away view of the 55-gallon drum, Figure 2 shows the rigid poly liner used in the drum co:~figuration. 

Figure 3 is a cross-sectional view of a 55-gallon drum containing cemented sludge. Figure 4 

is a diagrammatical cut-away view of the FRP-coated box, Finally, Figure. 5 shows a FRP-coated 

box ready for shipment. 

That Rocky Flats has been deeply involved in programs and efforts (both administrative and 

operational) to reduce the volume of TRU wastes is indicated by Figure 6, The results of these 

programs (Figure 7) show that we have reduced the volume of our TRU waste by a factor of two 

since 1973, 

Rocky Flats will also have on stream several new facilities which will process wastes that 

will be !Stored at WIPf'. A Rotary Kiln incinerator will be used for the incineration of combustible 

wastes with recoverable amounts of plutonium, while a Vibrating Hearth will be employed for 

incinerating combustible wastes with non-recoverable amounts of plutonium. Experimental Fluid 

Bed Incinerators are located in an existing Pu processing building. These four items - nitric acid 

recycle, secondary Pu recovery, sludge drier and pelletizer - are in our new Recovery and Waste 

Treatment Facility, 

Vitrification, Soils Decontamination, and Decontamination facilities - are waste development 

programs in progress. Our waste processing capability will be upgraded by the time WIPP 

commences to receive TRU waste. 

The i~~of the ~ro~o~:d waste criteria on Rocky Flats will be reviewed concerning 

present and anticipated future capabilities and practices. The first item of concern is combustibles. ----
At Rocky Flats, combustibles are processed based upon being recoverable or not recoverable. 

Our concern here is with the non-recoverable category. Present processing involves compacting, 

tamping and shipping in drums and boxes, Future processing will include the vibrating hearth and 

fluid bed incinerators noted above. The impact involved is essentially concerned with the amounts 

of residual carbon and organics that will be acceptable. 
'---~-· 
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nocky Flats does not ship any explosives nor any known pyrophoric materials. Consequently, .. 

the proposed criteria do not affect us. 

It is possible that the materials used in our waste packaging could generate toxic fumes at 

800° C. The potential reactions between the waste and packaging system will also require in­

vestigatio:t. Rocky Flats also proposes using the NIOSH Toxic List as a starting point. The im­

pact involved will also depend upon definitions and compound identifications required within the 

waste shipping system. 

Our present waste is processed to preclude free liquids. However, our sludges may contain 

up to 60o/o water which is stabilized with Portland cement, Future processing in the new Waste 

Treatment Facility will reduce the water content to 5 - lOo/o and will also produce pellets. The 

main problem is dusting. We may have to develop ;and establis!l minimum and maximum water 

limits for each waste residue. 

Thermal power density in our drums and boxes ranges from less than 0.002 watt to a maximum 

of 0.44 watt per drum, 0. 77 watt per box, or 0.073· watt per cubic foot. $ince SP 584tl is a Rocky 

Flats shipping permit, the proposed criticality lim its indicated will not impact Rocky Flats. 

Our present stabilization capability consists of cementing only. R&D is presently developing 

vitrification capability for the ash produced by the Fluid Bed Incinerator. The impact proposed 

by the Stabilizatio.1 criteria would necessitate the addition of cementing capability in our new 

Recovery Facility. Obviously, vitrification fa~ilities would also be required. Rocky Flats is 

suggesting that pelletizing and/ or vitrification be considered over cementing to reduce the overall 

weight. The proposed stabilization criteria will require technological development for a variety 

of residues generated by operations at Rocky Flats. 



We are concerned that our FRP-coated "!)ox may exceed the percent of allowable combustibles. 

The FRP-coated boxes presently cost us $350/box. Last year, Rocky Flats shipped 480 boxes. 

At a cost differential of $150/box between wood versus metal, an additional cost of $72,000 would 

have been incurred by Rocky Flats. The major impact for the waste container is additional costs. 

We see no problems with the Waste Packaging System except for the proposed content of the 

records. We color-code combustibles with a green triangle and lead-lined drums with purple 

squares. No impact is anticipated if the color coding is kept reasonable. 

The cost of laboratory work required to complete the suggested records may be pro:'libitive. 

The determination of all ~c:_tinides present would be very difficult, expensive, anrl the accuracy 

in doubt. The waste processing history must be kept simple and limited to a sentence or two. 

Reconciliation of the requirements is in order to balance the laboratory expenditures. 

To(~marize the :nost significant items which will impact Rocky Flats -- we are concerned 

with the allowable organics and carbon content; the acceptability of our FRP-coated boxes arid 

plastic liriers; the addition of cementing and vitrification facilities and the. development of the 

necessary technology fo operate them; added cost of metal boxes; and the added laboratory costs 

for records. 

These four iterris, processing of discarded equipment, assigning actinide values to discarded 

equipment, contamiilated soils, and D/D considerations are ·not addr~ssed in the criteria, but are 

very important to us. These items need· to be included in any future criteria. 
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AI Zerwekh, LASL 
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To begin with, each of us sees a typical waste composition a little differently, but o. reason­

able approach seems to b.e to look at a cross-section of waste generated by various operatio:-ts. 

Also, what you call organics I will sometimes refer to as hydrogenous wastes because that's the 

ter.rn WP: normally use. 

Clearly, gas emissio:1 will occur when there's an outlet backed ( ) by hydrogenous materials. 

The gas mix will generally include hydrogen, carbo.::1 monoxide, carbon dioxide, and methane. 

There can be somP: longer-chain hydrocarbons up to mass 6 feet. ( ), especially if the temperature 

has been P:levated above room temperature, which is a nominal 20° C. 

We've measured the greater ( ) gap on at various levels of Pu238 contamination in 

the laboratory, using 3 00 -cubic -centimeter stainless -::;led cylin.:jers to co.::1tain the ato.ndard 

Gas cannot escape from these cylinders unless we choose to remove it. Ordinarily we 

sample even if the pressure is 16 psig. We pressurized o!'le cylinder repeatedly to 100 psig before 

sampling it, because we wanted to see what happened at higher pressures. We have no container.s 

likely to contain 100 psig; 16 should be more than enough. Rates of pressurization have varied 

from about 500 to 5000 pascals, which is like 7/lOOths to 7/lOths of the psi per.day. The 

quantity of gas that will form depends on the identity, the quantity, the physical form, and the 

distribution of the co:1taminant on the high- malri.x as well as the identity and quantity of 

the matrix itself. For example, cellulosics--polyethylene--will generate gas more rapidly than 

other waste components. 

Let me give you so::ne comparisons between total gas generatlort al'ld hydrogen geHei~al.io., . 
...-..- --.. . - '-·---~--,~-

Low-density polyethylene, such as you find in bags, is the bad actor of course. 
---"'----' -. 

, hydrocarbon, , CH
2 

are all these, so you get a lot of hydrogen from it. Water-

soaked cellulose will generate gas at abm:!};.yice.the rate of dry cellulosics. Also, the rate of 

gas formation increases with temperature. It is a little hard to una~l:'Stand why aljha !'duidl.iu.t 

should be affected by temperature; I think it has something to do with recombination, but increased 

temperature clearly influences the rate: !<'or solid material::;, lhe rate gradUally decrel:l!:Wl:l wllh 

time because the effective contact between the TRU and the hydrolysis matrix decreases as the 

m.?.tri.x deco::nposes, You can shake o:-~e of these cylinders thoroughly and increase the rate rather 

rapidly, whereas the rate decreases as the cylinder remains undisturbed. Obviously such dis­

turbance is unlikely if the container is in storage, but it certainly could happen during transpor­

tatio.::l. 



Our laboratory experiments used matrices contaminated far beyond what is expectEW in TRU 
~- -·----~---- -- --~ -_ .. ----------~--- ~....-.. ....c:::..-~-~ ... - .. 

waste. We were hoping to establish several points on a straight-line curve so we could extrapolate 

a direction from the end of that curve and therefore could predict gas formation in any contamination 

situation. The thing that we did not know was that the rate appears to be dose-rate dependent, so 

our extrapolations didn't work out as planned. We had to actually look at contamination in the 

levels where we expect to be working. 

LASL has a special category of Pu23 a-contaminated waste which is stored in concrete casks. 

Each cask contains two 30-gallon mild steel drums, and each drum may contain up to 20 grams 

of Pu23 8. A four- inch copper tube is connected to one of the drums. There is also a thermocouple 

inside the drum, and another centered on the drum. There is a thermocouple under the cask, and 

then there are copper tubes that sample the air in both casks. We can also sample the 

in the cask. 

We usually array 20 of these in a cell, then a dirt barrier, and another 20. We use crushed 

volcanic ash. Four of these casks have been sampled and we have pressure gages on them. We 

have never seen one of these drums pressurize. We also periodically sample the gas in the drums. 

There are about 300 of these drums in storage. I picked one that has a high Pu content of 10 to 

30 grams. We can sample the gas from inside or outside the drum, inside the cask, and from th·~ 

headspace around the drums. A sheet of corrugated metal is placed over them and the ditch is 

backfilled to a minimum of one meter of earth; the metal sheet is. mounted so that any surface 

water will run off. Penetration is like 11 inches. Ou1· average rainfall is quite low; perhaps 12 

inches a year. Surface water penetrations can be as much as about 11 inches, but then. it starts 

to transpire and as evaporation starts, water comes back up into the air. Our wintertime pre­

cipitation in particular ·is very low. We have an ideal situation here for storage because the 

average moisture in this tuff of volcanic ash is 3% or less, so there's pretty good isolation. 

These are·o.ll cOJ"tsidered to be in interim storage; the casks can be recovered, and there is 

equipment to pick them up. They weigh about 2500 lbs. 

We also monitor temperature inside and outside the drums and under the casks. We hA.ve 

data .on some of the sampling. After 64 days one drum, which contains a multiple mixture, shows 

that the hydrogen is up 15%, while the oxygen is down to 70, so that the mix is no longer explod­

able. The rate varies according to the amount of TRU, how it is distributed, what the matrix is, 

etc. Another one took 200 days to get up to an explodable mixture of 9% hydrogen and 40% oxygen. 

We have not sampled this one lately, but I am sure that the hydrogen will continue to rise and the 

oxygen to come down so that the mixture will no longer be explodable. After completing "/o of 

the tests, we have proof that if hydrogen content is 6 mole percent or above in the mixture, it is 

not explodable, but if the mole percentages of hydrogen and oxygen are approximately equal, the 

mixtures are explodable. One contains 8. 7% hydrogen and 10. 7o/o oxygen, meaning that it was 

explodable. In solid trash we found that 9% hydrogen and 6% oxygen was not explodable. We tested 

the solid trash on several of these and found that 10.2 was explodable but 15.7 was not. About 

27% hydrogen and only 8. 8% oxygen was not explodable .. If that 8, 8% h:;u;l been lOo/n or Rlightly 
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higher, the mixture would be explodable. s~ you certainly can achieve an explosive mixture in 

these drums. It is not clear what will start this process in this way and in this sort of container. 

It is also not clear that you're going to get a !:lel'ious explosion anyway, although it would certainly 

shake things around. The reason that we're not terribly concerned is that we've sampled many 

drums and I have yet to see it happening with gas. The gas comes out cold. In the lab, this gas 

is sampled through a filter, but then I opened up the line and checked the connection behind the 

filter, and did not find an explosive mixture. Our recommendations are that this kind of material 

in this kind of container is perfectly safe. 

We've also studied synthesizing waste because there was some concern about whether 

concentratio:1s would produce serious gram levels of co:~tamination. We've let these go for 400 

days before we checked the gaseous contents of a multi-contaminated cylinder. There was no gas 

pressure so we pumped the gas out of the cylinder so we could look inside with a mass spectrom­

eter. There was . 6o/o hydrogen; there was no measurable amount of melhane --we can't measure 

below . 1 mole percent; there was still 14. 8% oxygen, and essentially all the nitrogen from the air 

was still there. Clearly there was nothing here that could explo.je. 

We took apart some of this waste that had been in storage for a while. We examined the 

contents of one cylinder at the beginning of the tests and found that rags and paper had deteriorated 

most, as is typical. The neoprene cellulosics had typically degraded to a low-density particulate 

that is highly contaminated and usually airborne, although some of it falls out in a kind of brown 

powder. This material is highly combustible; if yoa burn it, almost no ash is left. This is going 

to be important in handling or transporting waste because these cans have to be opened under 

very carefully controlled co:1d1tlons .. 

We believe that hydrogen should be allowed to escape teadlly from waste storage uruut!:l 

hy empl~lng.StS:nda~d druiT!.seals. · Gases dlffuse through thew, but p3.rticulate matter stays in 

the container. We have shown that our escape gases are always unco:ttaminated. Other LASL 

data show that hydrogen diffuses through plastics or concrete gaps very quickly. 

We've been surveying waste drums in interim storage for over a year, and we have found 
1\"""""'-.=~~~~=---'-~~---.,--'-----:-"t'--'"----=-----;o=~ - - c----....,._:_--:_~-- -:,-::-.::-_WOC'~,.---

that the average Pu239 content is between 7 and 8 grams, with a high value of about 100 grams. 

From the data we've studied, that appears to be an average high. Savannah River figures made 

available to me indicate that their averages are about 15 to 18 grams, and their high is also 

around J 00 erams. They usually mo.rk their 100-gram drums with red hands. The o:te third 

and two thirds nitrogen in these drums when stacked side by side in array was well within 

safe p:trameters as far as nuclear safety is concerned. 

You will not get signif1cant gas generation when you're !Jutting away drums with this sort of 

contents. So::neone talked yesterday about a 15-gram drum developing 1,5 liters per year, and I 

think that figure is for 100 years, not one year. At these levels of contamination, hydrogen 

generation is not significant in interim storage nor in near-term ABC ) storage. Gas samples 



from closed storage cells at LASL have shown a composition which was essentially equal to ::>r 

less than half a mole percent of CO, co
2

, and no detectable hydrogen. Samples taken at INEL 

from the closed ITSA pads also failed to show the presence of hydrogen. For longer-term storage 

considerations, we must test hydrogen diffusion through bedded salt. From salt experiments I 

have seen, I am convinced that you cannot hold hydrogen in salt, but whether it will diffuse through 

bedded salt that has never been disturbed, I don't know. If we determine that the hydrogen does 

not diffuse, or accumulates in pockets, then we must evaluate the risk of such accumulations 

several hundreds of feet below the surface, as well as the risk involved if some part of those 

accumulations should vent to the surface. Clearly you can plug the holes, but the plugs must be 

able to withstand the pressures that will develop. It is certainly conceivable that a quick venting 

could mechanically carry a particular pattern ( ) although we certainly would have difficulty 

venting it all the way to the surface. I think drilling into such a gas pocket is a definite risk; it 

has happened many times in the U. S. with methane in drilling for oil; it is something that is 

anticipated, and is not a problem that cannot be dealt with. I suspect that hydrogen accumulations 

would fall in the same category. 

In the first cell that we closed up, we think we can sample it because it has leaks, but we 

can't look at it. In our second one we have a manhole we can look through. There are 64 drums 

there, and we have variuws ones under test for various coatings we've used. Because if yo:1 close 

up air underground, so that you have an air-filled cell, the air comes close to the saturation point. 

Our facility runs 80 to 90% relative h·umidity, so there is a real problem there. You can pump 

this down to less than 30o/u, but in a week or less, muisture from the soil saturates the air again 

and your are back up to SO to 90o/o RH. 

We think that in the near term, there is no problem at present contamination levels of TRU 

waste, but for the longer term, we ·don't know because we have no data on hydrogen diffusion in 

bedded umlisturbed salt. 
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RADIOLYSIS 

I'll summarize some radiolysis experiments and then talk about cellulosics, and close with 

what I've done with alpha: waste in concrete. 

The reason for my work was to report on and evaluate radiolytic gas production from our 

waste, and also to try to determine what to do with our HLW fission-product volumes. 

Very little of what I am about to say has been published. 

Using curium 244 as an alpha source and cobalt !:iO as a gamma source, we have irradiated 

glass containing sim·Jlated fission product sources. This will be available soon, and I' 11 be glad 

to give it to anyone. The BP numbers are 1459, 1464, and a little of it is available in BPMS 7651. 

I used curium 244 because it was available to me; its results would be identical to those 

obtained with Pu 238 or Pu 239. You have to use various levels of these isot.opes to achieve the 

same doses, but the results would be identical unless there's a typical interaction with the alpha 

source, which would be the matrix you're involved with; however the Pu 238 level is so low that 

any interaction is going to be chemically negligible anyway. 

A major factor in cellulosics work is the volumes produced at constant pressure simply with 

mercury phenomena. If it were done in the glove box I would take a curium 244 solution of known 

activity and put it on the cellulosic material and simple laboratory tissues. I'd allow it to dry 

overnight, and the next m•')rning foam that material so that hopefully all the curium is within the 

cellulose, and then put it in little flasks and measure the pressure generated. The purpose is to 

mc~asure volume related to constant pressure. 

To add to the experiment, we have sampled the gas, rem::)Ved the sampler from the glove box, 

and analyzed the gas in the cellulose. Figure 1 shows .typical results; they have generated a con­

stant pressure, time is in hours, and there is lots of curium 244: 2. 3 milligrams in this experi­

ment. All I did was to measure the gas produced initially, one day after I put it in the cellulose, 

and 1 'I days later 1 closed it up and measured it again. The G value was 1. 9. 82; I'll show how I 

calculated those numbers in the next slide. These are the numbers l used to estimated possible 

pressures in the drums. Gas composition was primarily hydrogen, a lesser amount of C0
2

, and 

a still smctller amount of carbon monoxide. I calculated the Glines by m!.lltiplying the slope of the 

line times the factors in the ideal gas law, the dose strength; I know the amount 6f curium present; 

all the alpha was absorbed, possibly to G values. This shows that the G value does decrease with 

dose. Al Zerwekh said that if he didn't shake the container to cause the cellulosic material to get 

down to the bottom, the pressure ascension rate decreased. It looks as if it levels off; I haven't 

done enough experiments at larger doses to determine whether it really doP.s. 
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Figure 1. Gas Production from Alpha-Radiolysis 
of Cellulosic Material 

So I took a G value of 1. 9 or 2, and asked what pressure would be generated in the drum. 

But it's simply a rearrangement now of the ideal gas law. The dose rate used to calculate the 

amount of plutonium in the drum is specific activity (?? ? ) in this calculation, assuming that all 

alphas are in intimate contact with cellulosic material. In application of course this is probably 

not true. 

In Figure 2 is the calculation of pressure in the drum as a function of time per curie of Pu 

23 8, Pu 239, with two lines that I've referred to before because of the cans of Pu 23 8. Ten years, 

five pounds; we've never seen any drums with this type of pressure that leaked. In this calculation 

I assume that the G value does not decrease with time or dose. With explosives we have found that 

it does. In flasks I've given a slow burn to several cellulose with and without exposure to curium 

to show physical damage from alpha radiation. This emphasizes Zerwekh' s point that if you open 

a drum, the mat~rial will fly everywhere, so great care must be used. 

M¥""'z:~search on concrete resulted from the fact that at Savannah River we were evaluating 
~~---~..,-c.~ 

two matrices into which we could put our fission product sludges. This is HLW in concrete and 

glass, and we needed to know the pressure in both if we put them in stainless steel containers. 

I used a high-alumina cement, not a typical Portland cement. Other studies have shown that 

high-alumina cement gives the lowest leach rate for Sr90 and Ce137. The sludges were the grout. 

The composition is about 60 grams of cement and 40 grams of sludge, with iron oxide, manganese 

oxide, or specially prepared hydrous oxide to simulate our sludges. You mix this with the 

dry cement m:J.tcrial and add enough water to gel a paste with a lot of set. The setting occurs in a 
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glovebox. The water solution contains curium. I placed the mix in a steel tube and allowed it to 

set about 20 hours. After a certain amount of time I took the tube out of the glovebox, sampled 

the gas, and analyzed it by gas chromatography. Figure 3 shows the pressure guides. The 

cement actually should be called concrete because it contains iron or manganese. The different 

slopes in the figure result from different levels of cu:cium in the mix. The ones with the tubes 

have the same levels of curium, and slope differences result primarily from differences in volume 

in the two systems because [had to deal with the volume of the pressure gauge. 
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Figure 3. Alpha Radiolysis of Concrete 
and SRP Simulated Waste 
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Figure 4 shows one that we allowed to go all the way to 200 pounds; that is as high as we 

have let any of them go. To do this of course you have to have special safety factors, but it can 

be done. This is a much higher dose rate. I can't compare this rate to the dose rate in drum.:; 

containing plutonium. We've done one at ·a much lower dose rate where we followed it for som•~­

thing like 3000 hours and it got up to 100 pounds. It increased in linearity only by about 1 Oo/o of 

:wo pounds. We vented that and analyzed the gas. 
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Figure 4. Gas From 0!-Radiolysis of Concrete 

Gas composition in these experiments was stoichiometric am0unts of hyrlrogen and oxygen. 

The ratio varied from 2 to 1, which would be the stoichiometric amounts of hydrogen and oxygen, 

and 2 to . 5. In some cases we had less than stoichiometric amounts of oxygen. With the one that 

we allowed to go to 3000 hours we closed it back up and the pressure followed the same line, indi­

cating no effective dose in that experiment. 

Before I try to apply this to waste storage I want to give you some typical reactions. In the 

concrete matrix, which is calcium, aluminum, iron oxide and sodium in the outsirl~;> framowryck, 

plus water, alpha particles interact with the electrons in the water plus ionized. The ionization 

gives you an ·electron, just as would happen in a mass spectrometer. In a mass spectrometer it 

has been observed that the H
2 

0+ reacts on every collision with H
2 

0 that hydroxyl radical. 

Of course there is nuw an el~ctron floating around in there, migrating onto that surface; it wants 

to become thermodynamically stable. So if the reaction yields the hydronium ion, it gives hydroge.n 
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and the net result will be the hydrogen atom and the hydroxyl radical. These are unstable and look 

for something to react to. I could envision them forming intermediates with the outside matrix; 

for example, the hydrogen atom latching onto the electrons in the oxygen in the matrix to satisfy 

itself, but that is still not thermodynamically stable'. The two logical combination reactions if 

they happen to bump into each other will give hydrogen and hydrogen peroxide, plus H and 0 equals 

water. We have found evidence for an oxidizing species in our concrete with ga~adiolysis. 
,..,.---··~ ~ 

We treated it with ferrocyanide solution and also with iodine and found that the were oxi-

dized as species. We cannot conclusively say that it is hydrogen peroxide. 

As pressure increases, the hydrogen peroxide concentration increases. They can interact 

with the radical to give you another radical in return. You can hypothesize that there will be a 

few hydrogen peroxide radicals to give you oxygen. These reactions are all based on many, many 

studies of radiolysis of liquid water. It looks as if we've solidified the water by putting in the 

hydration basis of the concrete. With gamma radiolysis the pressure increases, but reaches an 

equilibrium which is dependent on dose rate. The reason it reaches equilibrium is that reaction 

with thP. hydroxyl radical plus hydrogen. This is why very little hydrogen is given uff iu n~ado1·s. 

The hydrogen remains in the water and reacts to give an equilibrium pressure. With the alpha 

particles we ran a nice straight line all the way to 200 pounds. I don't know how time has to go, 

or even whether we ever would reach equilibrium. The difference of course is that with gamma 

radiolysis the intermediates would form much farther apart. With alpha radiolysis you can envi-

sion attracting , so that these would all fall very close together. 

Let's see now what happens when we put it in the drum. Again I used the G value. This is 

just a review of the calculations, calculated to be attained by the number of moles in the ideal gas 

law and the pressure change, and of course dose rate times the amount of curium, times specific 

activity, times the energy of the alpha. The alpha has a range of the order of 10 microns in this 

concrete material. Figure o shows the results: the duse rale rauge and the highest doac. If you 

<Jre talking about 10
4 or 10

5 
years of storage, you get pretty high dosage from the decay of Pu 239; 

the reason I put the highest dose on here is because I see no effect up to that dose. The G value 

for the high alumina cement is . 2 and . 1 . 

I have also looked at Portland cement containing perlite, with a higher G value, so it obvwus.ly 

depends on the composition of the cement. 

Figure 6 shows pressure as a function of time in a 55-gallon drum containing 200 grams of 

Pu 239. I don't know of anybody who has drums containing 200 grams of Pu 239 in concrete. This 

is calculated; the assumption is a G value for total gas production of . 3, I put 5% free board in here, 

and I assume the concrete was 1 O% porous, so that gave me the volume in the drum. If you want 

to get 100 grams nnt of this, you divide by 2. I have assumed no pressure or dose dependence, but 

after 30 years you can tell that you had 200 grams with a pressure uf 100 lbs. 



. 19 21 
Dose Rate Range {eV/hr) 5.3 x 10 - 2.0 x 10 

Highest Dose {eV) 2.3 x 1024 (244 Days 
Irradiation) 

Concrete 

High Alumina 
Portland-Perlite 

0.2 
0.6 

0.1 

Figure 5. G- Value for Gas From a-Radiolysis of Concrete 
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Figure 6. Pressurization in Drum Containing 200 g 
239

Pu in Concrete 

If you want to calculate the pressure you have to know the volume of the cell or the volume 

of the cabinet. Let me stress that I've assumed no effect of pressure on that G value, nor any 

effect of dose or amount of water. If there are no other sources of water, with this dose how 

many moles of gas and how much water is available? The calculation indicates you will run out of 

water. I don't know what happens if you run out of water. This is how I did the calculation: there's 

about 6000 moles of water available in the 55-gallon drum. The concrete is 1. 7 grams per cubic 

centimeter; that can vary, of course. The water-to- cemenf ratio is . 3; I assume that this matrix 

is 30% water, which is a reasonable number; it may be as low as 20 or as high as 50. So if you 

multiply 6 times 10
3

, you run out of water after about 50,000 years. I haven't gone to doses that 

high. My highest dose was 10
23 

E. D. or something like that. One year is 10
27 

in this instance. 
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So what happens to concrete when you run out of water; do you go back to the cement as dust again, 

or what? In all of this I assume that the G value is constant. Other factors affect it also; the 

composition of the concrete, the gas pressure, etc. I've seen no gas pressure so far except in 

the experiment where I went to 200 pounds and the pressure decreased linearly by 10"/o. I don't 

know whether that was due to pressure or to volume change in the gauge, or what; this has to be 

studied further if you want to be able to say that in the 10
4 

or 1 o5 year, hydrogen pressure in that 

cavern will be such and. such. 

Also remember that, as Zerwekh said in regard to cellulosics, there is a dose-rate effect, 

but at the levels of plutonium in present-day drums, the hydrogen generation range is very much 

lower than it would be if it were based solely on energy; it implies that the efficiency of gas pro­

duction decreases as dose rate decreases. This will have to be proven. I haven't seen it yet with 

concrete, but if you want to use these numbers you will have to do this, and the dose. 

All right, what happens when you run out of water? We haven't gone to such high doses. 

Certainly there is a dose effect in cellulose. I haven't seen it yet in concrete, but on a much 

longer scale, doses are negligible compared to 1 o3 or 1 o4 
years. I haven't seen any P.ffect C<l.used 

by the amount of water available in the concretes that I havP. marlP.. T h<Jve seen the effect of 

organics on vermiculite; the less organics, the less gas; but I haven't seen that in concrete. 

If hydrogen generation is the problem, what can be donP. ahout it? Ts there any way to stop 

it? I have done no experiments to attempt to lower the hydrogen yield.in my alpha radiolysis. 

Remember that my concretes were sealed in steel. We did the same thing with the gamma. If 

you heat that concrete in an oven at i00 6 overnight, you'll lose a little water, and you'll still get 

hydrogen, but the yield is much lower. The same may be true without alpha, but I haven't tried 

it. With a high-alumina cement, which is refractory, you would think that it was a much more 

terminally stable cement, with probably less water. and less hydrogen. Of course if you really 

want to assure yourself that you will never get hydrogen, take the water out. 

Q. Some of your results on concrete are disturbing. What kind of work do you think is 

necessary before you would recommend whether or not concrete should be used as a 

waatc iorm ·,• 

A. I don't want to make any recommendation at all. There's probably a matrix you can put 

in that's more stable than the concrete and the form that I used. I don't think you can 

create a getter or anything, and I don't think you will ever get to the point that the .radio­

logy of the air or the hydrogen won't re-form water and decrease the pressure, simply 

because all the alpha will radiate the air. 



Q. At Savannah River are you going to the glass or the concrete for high level waste? 

A. I don't know whether a formal decision has been made or not. 

Comment. No formal decision has been made but we are aiming at some R&D. We feel that 

work is necessary in glass for HLW. 

Speaker: There's not enough data right now for somebody to recommend that you don't use 

concrete. One of the important experiments will involve what happens to the 

hydrogen. 

Q. What happens to the hydrogen in the moderator or the reactor liquid water? 

A.· I have irradiated water in nut <:-obil.lt-60 facility. Wbeu yuu radiate distilled water or 

water containing inert chemicals what happens to hydrogen? You generate intermediates 

which diligently search for something to react with. If hydrogen is there it can react 

with the intermediates. You reach a point where the concentration of hydrogen in the 

liquid water may be 10-
4 

or more, but the reason that it reacts more than anything else 

is because there's nothing else in the water than can react. I've put water in our 

cobalt- 60 source at 10 
7 

rads per hour and got an equilibrium pressure no higher than 

two pounds. The same with concrete under gamma radiology. 

Q. Are there other chemical reactants--physical sorts of mechanisms--that you envision 

as a means of keeping the pressure down in an impure vault? 

Comment: There are two kinds of water in concrete, free water and water of hydration. 

Hydrrl..tion waters have les::; hydrogen than free water. This is the primary 

reason for the heating of concrete under gamma radiology. 

Comment: There has been some work done at Oak Ridge checking out calcium oxide as a 

gas getter, and it did reduce the pressurization from thermal degradation. 
c-:- ~ 

~her'els some potential that some chemical compound may be able to react to 

gases, but more work needs to be done. 

Speaker: The back reaction is the one you want to cause to occur as rapidly as you can. 

The :=~ppropriate multi O:ll:idation-state metals like ni<.:kel, iron cobalt, etc. were 

pinned(???) to cause the back reaction, (hydrogen going to water) to be enhancerl 

drastically. If you put in the right catalyst you can cause the back reaction to be 

so much faster than the polar direction that you probably won't generate much 

hydrogen. You just recycle your water. 
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Discussion 

Q. I guess your work, or at least some element of it, if carried to the conclu::;ions you 1d 

like, somewhat ·depends upon having clarification about what happens within 197 8 on how 

many transportation issues arise? 

A. (inaudible) 

Q. Inaudible 

Speaker: In the course of a fairly decent program budget review of several of the major 

sites, invariably tht! qut.'::;lii.Jll (:ame up about D&D activities. Ill the first inst::mr.P., 

there is a lot of confusion about where the responsibility within the agency resided. 

IL 1::; L:lo.rifio::J al the: l'l'lomcnt, but in ;;~, way tho>.t ! c::.n 1t hP"I iP.vP. will stand up fo:r very 

long. ECP currently has the responsibility on D&D R&D work. There is a general 

understanding on how one would proceed in terms of any actual U&U project~; 

associ::..tP.rl with major facilities, but is a little unclear just where responsibility 

resides in terms of the implementation of authorized projects when funding is 

obtained. I think a number of things could influence the time table on which you 

could see the agency moving out on some maJor D& D effort. I Juu 1 L want to leave 

the impression that there is anything specific that provides insight, but we know 

the climate and it wouldn 1t be any surprise to see some current events that would 

push us into a rather concerted effort ou the D&D areas. So I think it is an expan­

sion in our plan that we have to take into account, and hopefully before lou luug 

some better specificity of clarification would lH:! brought to bear on how that plan 

could proceed. We will be getting m::..jor clarific:;~tion at such tlme as the fUture 

of the ~e·~;;m:y shakes down and ns :management of these activltlP.s firm::; up a little 

more clearly. I wouldn 1t think that tho~;e there today are prepared to take any 

major decisions about commitment of major resources for D&D in the prevailing 

clim:::tte. 



STATUS OF ERDA TRU WASTE PACKAGING STUDY 

Jay W. Doty, Jr., Mound Laboratory 

I would like to present to you the Status of the ERDA TRU WASTE PACKAGING STUDY, 

currently being conduCted at Mound Laboratory. 

Beginning in FY-:1977, MRC initiated an ERDA Waste Program entitled, "TRU WASTE 

CYCLONE DRUM INCINERATOR AND TREATMENT SYSTEM," that combines three distinct 

tasks: 

TASK No. 1 - Cyclone Incinerator Development 

TASK No. 2 - Immobilization Methods and the Determination of Criteria 
for Judging Acceptability of Solidified TRU Waste. 

TASK No. 3 -Acceptable TRU Packaging for Interim Storage and Terminal 
Isolation, the status of which we will discuss today. 

The key objective of ERDA Manual Chapter 0511 is the responsible technical management 

of its radioactive wastes. However, the pressures exerted by negative public opinion; the lack of 

cooperation from elected officals; the imposition of constraints by both federal and local protec­

tion agencies; the requirements imposed by DOT; and the impediments imposed by railroads and 

truckers, definitely place TRU Waste Packaging near the top of an effective waste management 

priority list. 

To begin activity on TASK 3 a data collection and review phase was initiated to insure that 

the Project Team got all available information. An immediate review of appropriate ERDAM's 

and DOT regulations was made. Concurrent with this effort, MRC reviewed the ERDA FY-1976 

contractor Bite plans at Mound Laboratory and at ERDA Headquarters. A complete literature 
~- "'' --_ 

se~was also made, utilizing computer techniques at the University of Dayton and- M'oi.incf 

Laboratory. Over 2000 references were found in the survey; however, .only ahout 250 references 
"""--~,. -· ·' ·-- ••• ~- 0 -

were found to be useful in this particular task project. To gather Rtill additional information, a 

contractor questionnaire was prepared, reviewed, and revised by the Project Team, and then 

transmitted to appropriate operation offices and contractors by the ERDA/ALO operations office. 

In any information gathering effort, not all the information provided is completely usable; 

therefore, site visits are planned to investigate the questionnaire data and s!gnificant contractor 

concerns so that a unified contractor consensus on waste packaging can be achieved. 

At the time of preparation for this presentation, the following contractors had returned their 

questionnaires to MRC: Atlantic Richfield Hanford, Atomics International, EG&G, LBL, LLL, 

LASL, Mound, and Rockwell International. During the last few weeks, information has been 

received at lVIRC from the Chicago Operations Office and Oak Ridge Operations Office; however, 

due to the timing of this meeting, the data co~Jld not be abstracted and incorpo:t·ated into the informa­

tion that will be presented today. 
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This list of contractors represents approximately 60% of the contractors solicited, and the 

data which will follow in the presentation is for the FY -197'6 and 1976A waste generation period. 

The TRU WASTE volume varies significantly between contractor sites as illustrated in 

Figure 1. Plotting the waste volume generated in 1000 cubic feet versus the site generators we can 

see that Rocky Flats has.generated approximately 89,000 cu. ft. during FY-1976 and FY-1976A, 

while ARCHO generated approximately 54,000 cu. ft., Mound 13, 000 cu. ft., LASL 12,000 cu. ft., 

LLL 2, 500 cu. ft. and the other sites (LBL, AI and EG&G) approximately 600 cu. ft. 
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The major isotope being generated in the ERDA TRU Wal:>te is plutonium-239, with heat 

sourc.e plutonium-238 the second major contributor. The other isotopes (in trace quantities), 

that must be reported as required per ERDAM 0511, include Plutonium 240, 241, and 242, 

Curium 244, Californium 252, Berkelium 249, Uranium 233, and Americium 241. 

Also of importance to note at this time is that Lo date in the low level TRU waste, no explo­

sive materials and pyrotechnics were reported. One contractor did however report some toxic 

material contained in their TRU waste. 

Of the total TRU waste generated, only 20% represents combustible waste (22, 600 cu. ft. '··-out of the 169,000 cu. ft. generated by the eight reporting contractors.) Also, of the total TRU 

wastP. generated, only 0.5o/~requires shielding--only 880 cu. ft. of the total volume generated. 
c::.. . --- -· 

This indicates that the data to date supports the fact that the intermediate level TRU waste 

generated during FY -1976 and 1976A is extremely small in volurne. 

'l'hc transportation r:•f lnw-level TRU wuotc iG heavily d€>p<:>nnent on the ATMX raHcar; 

104,000 cubic feet of waste generated during FY-1976, 1976A was shipped by that means. Waste 

shipment by supertiger during the same period amounted to only 3000 cubic feet. 

Of the total TRU waste generated during FY-1976, 1970A by the eight reporting contractors, 

62% of the waste was stored at INEL. About 104, 000 cubic feet was stored at INEL, approximately 

3000 cubic feet was stored after shipping at the Nevada Test Site, and approximately 62, 000 cubic 

feet was stored onsite. One interesting but very important observation from the data was the large 



amount of waste stored on site. An immediate question becomes quite apparent. "If this on site 

stored waste had to be shipped during the FY-1976, 1976A period, could the present transport 

systems accommodate the increase in volume?" The answer to this question will be discussed 

with you later in the presentation. 

Seventy-seven percent of the TRU waste is currently packaged in a box geometry. It is 

interesting to note that of the total 55-gallon drums (37, 600 cubic feet) approximately 50o/o of that 

volume ( 18, 500 cubic feet) represents a DOT 1 7C with a High Density Polyethylene (HDPE) liner, 

while approximately 9, 000 cubic feet represent a DOT 17C drum without a liner. The remaining 

55-gallon drums are only DOT 17H type drums. 

The FRP box contains a large quantity of TRU waste by volume (126, 800 cu. ft.) and if this 

package (the FRP box) does not meet the WIPP criteria, then a costly repackaging operation at 

storage sites (such as INEL) is a certain reality. Steel boxes, such as the 4 1 x 51 x 6' Argonne 

box are also used in the packaging of TRU waste. Other waste containment systems contain, for 

example, corrugated metal pipes containing cemented wastes. These CMP's are 2-1 I 2 feet in 

diameter and 20 feet in length. 

The FY76-76A TRU Waste Breakdown looks like this: Equipment 79, 000 cubic feet, 

Glovebox/Laboratory 54,000 cubic feet, Combustibles (or hydrogeneous) 17, 000 cubic feet, Dry 

Sludges 8, 000 cubic feet, Absorbed Liquids 6000 cubic feet, Cemented wastes 4, 500 cubic feet, 

and Others (such as contaminated Soil and miscellaneous waste types) less than 500 cubic feet. 

The waste type categories as shown were developed by consolidation of definitions supplied by the 

participating contr·actors. For examples of the Waste Types: 

Equipment - decommissioned gloveboxes, process tanks, building rubble, 
metal piping. 

Glovebox/Laboratory Waste - process hardware, metal, glass, asbestos, 
and tools. 

Combustiblt:s - paper, rags, wood, rubber gloves and tubing, plastics, etc. 

The surf.ace radiation dose rates of the TRU containers shipped as reported by the contractors 

to date (Figure 2), do meet the WIPP criteria in the area of Penetrating Radiation. 

WASTE TYPE AVG. 

EOl,JIPM~NT 1·'5 

GLOVEBOX/LABORATORY 1-5 

COMBUSTIBLES 1-70 

DRY SLUDGES 0.5 

ABSORBED LIQUIDS 0.5-5 

CEMENTED WASTES 0.3-1 

SHIELDED 1·10 

MR/HR 

HIGHEST 

1 86 

10-85 

10-200 

2 

1-10 

0.5-10 

10-2000 

Figure 2. Surface Radiation Dose Rates 
of TRU Containers Shipped 
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A cursory analysis of these data suggests that both drum and box systems are desirable due 

to the following reasons: 

Material Handling Systems in each facility 

Waste Processing Systems in each facility 

Present Radioactive Material Assay Systems, and Present Modes of Available 
Transportation Systems. 

Looking at these points realistically, contractors today cannot afford the cost to revise and/ or 

re-engineer their present facilities without sufficient budget increases. 

Still to be evaluated are the trade offs among several waste management aspects: 

1. lnterim storage versus terminal isolation. Oue Lig question which has been 

previously discussed is whether the packaging containment system now utilized 

f0r '>!Irfarp stnragf' environment i.!'l .~1!jt::l.bl.e for .salt stol'<l!{~ ~!\V).!'9IlJIIt;:nL 

2. The dimensions of the packaging containers used by the referenced contractors 

generally meet the size limitations as specified in the present WIPP criteria. 

However, a very small percentage of boxes will not meet the WIPP 8 1 x 9' x 12' 

requirement, such as a 5 1 x 10 1 x 30 1 box which has been generated at LASL. 

3. Cost of any containment system is of prime importance to waste generators. 

With funding and economic problems all contractors are continually faced with, 

cost certainly ranks high as a contractor concern. 

4. The WU'.l-' criteria - not much to comment about siuce l11al ib tlu:: pm'po~e of 

this working session. 

5. Interim storage criteria are established at this time, but if conservative changes 

in criteria would be imposed, these would definitely affet.:l the TRU packaging 

program. 

6. The Hetrievable Surface Storage Facility - Again, although no definite guide­

lines on this type of storage have been clarified, if this alternative becomes a: 

realistic mode of storage, then changes in packaging criteria would be 

warranted. 

7. And lastly, the NHC immobilization criteria. These may or may not have a· 

bearing on the low level and intermediate level TRU wastes; however, with 

the Nuclear Regulatory Commission becoming more actively concerned in 

waste handling and storage, their ideas and feelings must be addressed and 

formulated regulations followed. 



Evaluation of data against constraints will define an acceptable package. 

Follow-up site visits will continue with the generators to completely clarify questionnai.re 

responses and to discuss significant program concerns. Following completion of the application 

checklists, formulation of a basic criteria checklist, which will be used to judge the acceptability 

of TRU packages for both interim storage and terminal isolation, is planned. Resource material 

for the basic criteria checklist will include, for example: (1) ERDA Manu3.l Chapter 0511; (2) Title 

10 and Title 49 of the Federal Code of Regulations; and (3) Graziano's Tariff. 

Evaluation of the application data against clearly identified constraints will provide important 

rl::~t::~. leading to an acceptable TRU package. The acceptance criteria will be developed during May 

and June, 1977. June and July of 1977 will be devoted to identifying potential problems which may 

be related to specifications, transportability, retrievability, or suitable terminal storage. This 

effort is· followed by identification. of candidate packages falling within the basic application check­

list and the basic criteria checklist. The data will be compiled, and a mid-program report is 

planned for completion by the end of FY 1977. 

From information collected in our packaging studies, the immediate requirements for a safe 

TRU transport system compatible with the TRU package configuration were realized. Therefore, 

activity was also directed to investigate acceptable transportation mechanisms for shipment of the 

finalized TRU packaging system. A survey will be performed to determine the transportation 

needs of ERDA waste-generating contractors and also to determine and collect information regard­

ing generation by waste types. Basic transport criteria will be prepared to enhance a preliminary 

conceptual design of new transport systems for TRU waste shipments to either interim storage or 

terminal isolation. 

Discussion 

Q. I guess your work, or at least some element of it, if carried to the conclusions 

you'd like, !:lumewhat depends upon having clarification about what happens with­

in !9;/tl on how many transportation issues arise? 

A.. (inaudible) 

Q. Inaudible 

Speaker: In the course of a fairly decent program budget review of several of the 

major sites, invariably the question came up about D&D activities. In 

the first instance, there is a lot of confusion about where the responsi­

bility within the agency resided. It's clarified at the moment, but in a 

way that I can't believe wi.ll stand up for very long. ECP currenlly has 

the responsibility on D&D R&D work. There is a general undertstanding 



96 

on how one would proceed in terms of actual D&D projects associated 

with major facilities, but it is a little unc1ear just where responsibility 

resides in terms of the implementation of authorized projects when fund­

ing is obtained. I think a number of things could influence the time table 

on which you could see the agency rr"oving out on some major D&D effort. 

I don't want to leave the impression that there is anything specific that 

provides insight, but we know the climate and it wouldn't be any surprise 

to see some current events that would push us into a rather concerted 

effort on the D&D areas. So I think it is an expansion in our plan that we 

have to take into account, and hopefully before too long son:;e better 

specificity or clarification would be brought to bear on how that plan could 

proceed. We will be getting major clarification at such time as the future 

of the a~ency shakes down and as management of these activities firms 

up a little more clearly. I wouldn't thmk that those there toc.lay HT·H lH'eM 

pared to take any major decisions about commitment of major resources 

fur D&D lu l11'=' I·" ~vi!.il'lr.g .:.lim!ltc. 
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TRANSPORTATION OF TRANSURANIC WASTES!.,­
THE NEED FOR UPGRADING 

Bob Lowrey, ERDA/ ALO 

In November 1971, a meeting was held at Oak Ridge to discuss alternatives for transporting 

alpha-contaminated wastes, considering the various transport methods available and the interface 

at the Lyons, Kansas, salt mine. The fact that acquisition and construction of the salt mine had 
......____,.,. -,,. . ..-~- ---~ . 

been delayed gave additional time to study handling and transportation methods. First I will 

address the n_;ed for a study to identify the optimum system for transporting TR.U wastes, and 
--___... ....... ~ -·~-

than I will summarize historical events. 

Simply stated, a transport system study considering handling, packaging, overpacks, and 
. __. -.• '~"--·--. ... -

transport schemes is necessary so that we can evaluate the adequacy of P.xisting methods; identify 

the optimum system based on safety, efficiency, and economics; assure compatibility with the 

storage and disposal criteria; and assure compliance with regulatory requirements. _ _!? __ ~.P.I?;?;t"t 

th~ need for such a study, I will review some of the questions, concerns, and problem areas --·- ·--·--· 
in the transportation of transuranic wastes; review previous and current efforts; then outline a 

generic approach. 

For the various WIPP operating modes considered for accepting TRU wastes, my calculations 

indicate that since there is not enough hardware in service today to handle the volumes expected, 

a significant capital outlay will be required. Therefore, it makes a lot of sense to carefully 

determine the optimum system before committing the expenditures. 

Factors Indicating the Need for a Study 

The current operational mode at the WIPP is to work off the backlog of TRU waste in storage, 

and concurrently accept newly packaged waste from waste generators. ERDA estimates a genera­

tion rate of TRU waste of 250, 000 ft. 
3 
/year. ERDA now has 1, 750, 000 ft. 

3 
of TRU wastf~ in 

n::Lrievable storage. Based on acceptance of ERDA TRU waste at the WIPP, the current design 

basis assumes accepting 380, 000 ft. 3 per year, based on a one-shift per day, five-day week. 

Even assuming all newly generated TRU wastes would be shipped directly to the repository begin­

ning in 1983, it would take close to 27 years to work off the 3. 5 million cubic feet backlog which 

will be in retrievable storage by 1983. Most TRU waste would require shipment in unshielded 

Type B ove:rp<J.cks. MoRt waste ~;oncrat.m·g dou'L oegrcgate out the LSA TR.U waste (10nCi/gm to 

100nCi/gm) which would qualify for the less-expensive transportation with exclusive-use vehklP-s. 

Of ::;ignlficance regarding very low activity levels is l:ASL' s experience using the Multiple Energy 

Gamma Assay System (MEGAS) to segregate waste below and above 10nCi/ gm. There is a positive 

indication that a significant volume of the so-called non-lined generated waste normally packaged 

as TRU waste is actually bP.lnw the 1 OnCi/ gm level. ME GAS is designed for waste suspected of 

alpha contamination near the 10nCi/gm level. It will measure low-density WFiste packaged in low­

density containers down to the 1nCi/ gm level. 
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MD and RF have used the A TMX railcar to make shipments of transuranic wastes under a 

DOT Special Permit initially obtained in 1969. The ATMX rail car has not been qualified as a 

Type B package, which i::; why we requested UOT approval to operate under the special permit. 

There are only ten ATMX rail cars modified for use as Type B waste transporters; six cars at 

RF and four at MD. There are a total of 14 600-series railcars and 48 500-serics railcars. 

Most of these are in weapons related service and some aren't even in a Gondola configuration. 

Regarding ATMX railcars: 

a. The limit is 101, 300 pounds. 216 55- gallon drums can be loaded into an ATMX 

railcar, or 140 drums can be preloaded into two standard cargo containers which 

are then placed into the railcar. Twenty-four fibre-glass-coated boxes (4'X4'X7') 

can be loaded into the railcar. 

b. AGNS conducted a study of the ATMX car ::~yslcm and alJ~;~uuonc•d th!'! concept ac 

too dii't'lcult to Ucenst!. 

c. On July 1, 1978, NRC will assume responsibility for regulatory approval of JJacku 

ages for the shipment of rad.i.oactive materials. At that time, all ERDA packages 

shipped via for-hire carriers by ;my mode must be covered by NRC certificate of 

approval. 

d. A SARP covering 600 series ATMX railcars has recently been submitted to HQ 

for transmittal to the NRC for review and comment. Additional copies have been 

sent to the DOT for information and as backup for the existing special permit. 

A SAR P for 500 series railcars will be submitted in June. 

e. AL experience has been that ATlVIX railcars have proven to be an effective, 

economic<~l, and safe n1e<tns of transporting large quantities of waste <.:ompared 

with existing alternatives. 

f. The cost of an A'l'MX railcar i::; estirnated to be $150, 000 to $200, 000. 

g. ThP. limiteq life of a railcar is 40 years, as dictated by the AAR. We have about 

20 years left on the AAR restriction. 

To qualify dii A'l'lVlK ra1lcetr ac :.1 Typ,..-B I:''J"i";ll,.,nt. r.onto.inc!'. we will try tn nhtilin NRC 

approval for continued use under special permit, based on the combination of the railcar, over­

packs, drums, or boxes, and liners. A problem with this approach is the reduced flexibility 

ERDA would have with changes in retrievable package design since there would be an interface 

with the NRC. 



Each of the seven supertigers in service will allow shipment of 42 55-gallon drums, at a 

load limit of 30, 000 pounds. It would take 8 to 10 months to fabricate a supertiger at today' s 

·costs of about $70, 000. I understand the feeling in the commerical sector is that the licensing 

expense is so high that Type B containers are not now considered a fruitful business venture in 

minimal quantities, but that an order for 20 or more might provide the incentive for commercial 

interest. 

One recurring theme in considering packaging and transportation systems for long-term 

storage or disposal of transuranic wastes is the economic incentive to package waste in containers 

for shipment in a Type B overpack that can be reused. 

There is a tendency to assume that modular waste packages are preferred over the drums 

now used. However, for high density wastes, the volumes shipped by public carriers are weight­

limited.· {I mentioned earlier weight limits for supertigers anq ATMX r::~ ikars. ) There are 

several factors to consider before arriving at the desired package shape, including waste density, 

packaging costs, handling, transportation vehicle size, and utilization of space at the mine. 

Regarding the 250, 000 ft. 3 /year of TRU waste currently generated, a false assumption 

would be that existing transportation systems hardware can handle the annual volume generated. 

About 250, 000 {???)ft. 
3 

of the waste now in storage was transported on-site to the storage 

facility and did not require Type B containers for shipment. Examples are transport of TRU 

wastes to the storage facility at LASL, RL, OR, and SR. By 1983 there will be an estimated one 

million cubic feet of waste transported on site to storage facilities without the use of Type B con­

tainers. 

Past and PresP.nt Efforts 

Frank Pittman stated in a September 1971 memo, that the systems to be used for shipment 

of alpha waste to the Lyon, Kansas mine would be based in part on the economics of the available 

::~lternativP.P.. Also, the ruugnitude a111..l character of the various tradeoffs that can be made force 

a look beyond the costs of transportation itself. Each of the alternatives will have varying impact 

on the economics of waste collection, segregation, storage, packaging, and handling by both the 

shipper and the repository staff. 

The purpose of Dr. Pittman's 1971 memo was to establish an alpha waste economics study 

group. ORNL, MD, and HQ Transportation Branch had examined some ·Of the economic factors; 

however, no one had made a oynthesis. Th!:! group was established with representatives from 

RFP, MD, A L, INC, ID, OR, ORN L, and HQ- W MT. A meeting was held, which I referred to in 

my opening remarks, and an economics study compiled by Dow Chemical Co., RFP, was distributed 

in January 1072, by Bill Brobst, Chief, Transportation Branr.h, DWMT. .i\n optimum transporta­

tion system was not identified because the proposed repository in Kansas was abandoned. 
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The Transportation Branch, HQ, while under DWMT, was to be the source of funding for the 

type of transportation study now envisioned. On August 1, ·1975, Transportation Branch personnel 

prepared a short paper on TRU waste tran::;portation in which they stater!: 

"We need a system for alpha waste shipments, one derived from a detailerl and syner­

gistic study of all of the functional goals and constraints. Modular concept studies 

should be included. Rail should not be a preconceived solution. Time is very short-­

only a few months to have any impact on the salt mine design. The overall econo­

mics that need to be factored in are: {1) the costs of various packaging systems; 

{2) the costs of various transport systems; {3) the cost of safety approvals; {4) the 

cost of constraint charges; {5) operating costs vs. capital costs; and {6) the need of 

sma.ll ohipperso, not jnRt large ones." 

F\mr.!ing w:=tR provided Rockwell International, RFP, In FY -7G a11d TQ to initi<>.t~;> ::t tranRporta­

tion study, and much of the time and effort in 1976 was spent in drafting and redrafting the 1 !l!:lc to 

the Transportation J:lranct\' s Hatll:lfadluu. Du1·ing tho HQ rO?nrg::tn ii.il.t1.on vi 197G, the Trunsp?r­

tation Branch was transferred to HQ's ECT Division, the RFP study was discontinued since the 

Transportation Branch was no longer responsible for planning transportation systeml:l or developing 

transportation hardware. Under ECT, the Transportation Branch function is an overview function, 

responsible primarily for evaluating the safety aspects of existing systems. ECT recommended 

that DMA fund the transportation work; however, DMA concluded that the TRU waste transportation 

question should be addressed on an ERDA-wide basis, and that some other office or division in 

ERDA, such as ECT or the recently establii:lhed WPR, would provide :more meaningful direction 

to an analysis of the transportation problem. 

Exclnding WPR funded work, uumerous transportation projects are under way, most funded 

by ECT with a few funded by NRC, RRD, SSIJ, UJVJA, DOT, ami Possil Energy. Of thP totii'l of 

about 25 to 30 projects, only three appear to have some application to areas which would be covered 

in a TRU waste transportation study. These are ECT-funded: {1) Transportation S<>fety Studies, 

{2) A Safety and Econorni~ Study of Special Trains, and {3) Study of Radioactive Material Transport 

Problems;, 1 ~71-i-2000, (all by BNWL.) 

Transportation-related projects fundet.l by W l'H inelutle d IJ"''-kf.lgirl_t: otudy b9ing rnnrlnr.tF.d 

at MD, whic:h Jay noty has described earlier this morning, and two OWI studies. One is au ARIICO 

~;lw.ly tr. dc:vclop criteri::t for c:ompliance with proposed governmental packaging regulations. Waste 

packaging criteria will be developed for TRU wastes categorized as nuclear-fuel-cycle loW-level, 

intermediate-level, and cladding hulls. Functional requirements of packaging will be determined 

for the entire life cycle of each package. The other OWI study is to be conducted by ORNL. ORNL 

has recently enteretl into a worlc agreement with OWI to perform a comprehensive study on the 

transportation industry's ability to transport nuclear fuel cycle waste m1. terinl to federal reposi­

tories when they start operation in 1985. The problems which are identified will form the basis for 

a program plan aimed at solving them in a timely and efficient manner. 



Scope of Transportation Study 

A transportation study probably should be oriented towards three TRU waste relocation 

situations: (1) interim retrievable storage, (2) pilot plant implacemertt (WIPP), and (3) permanent 

repository. The scope of the transportation should be defined in a program management document 

outlining objectives, milestones, and reporting requirements. 

Various matrices identifying major elements and subtasks for a study are possible; however, 

I would recommend a generic approach such as the following: 

Inte:::-im Storage I WIPP I Repository 

Program Management Do~.:umentation 

Acceptance Criteria 

Regulations & Licensing Requirements 

(State Highway Depts. regulate gross vehicle weights and vehicular dimensions) 

Waste Characterization 

Waste Locations/Rates/Volumes 

Logistic Studies 

Packaging Study/ Container Study/Transportation Vehicle Study 

Safety 

Economic.s 

User Interfaces 

Public Relations 

Security 

Transportation Modes 

Conceptu:=~.l Designs 

Support Facilities 

Prototype Designs 

Fabrication 

~valuation Tests 

PSAR 

NRC/ DOT Approval 

FPU's 

You will note that two assumptions made for this generic approach are that licensing will 

be required and there will not be a significant safeguards problem. 

There are several areas I have not dealt with regarding transportation of TRU wastes: inter­

mediate-level TRU wastes; regulations which apply to shipments of plutonium in excess of 2-kilo­

grams, in recognition of the potential for diversion; the proposed licensing criteria that are consi-' 

derably more stringent than the current certification testR; the 13, 000, 000 cubit.: feet of THU waste 
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buried, some of which may have to be exhumed for" repackaging and trans-shipment to the reposi­

tory; the potential for large volumes of TRU wastes resulting from decontamination and decom­

missioning of facilities; TRU nuclide content limits for hydrogenous wastes due to radiolysis 

concerns; the current study to reevaluate the 1 OnCi/ gm limit, which could result in a lower or 

higher threshold level; the potential for state or city restrictions on shipments such as the New 

York ban; qualify assurance and safeguards considerations--! am sure you can think of other 

factors which could impact transportation operations. Figure 1 shows possible milestones in a 

development of a rail and highway transportation unit. 

At the time of the proposed repository in Kansas, the common denominator for evaluating 

transportation systems seemed to be economics. A more complicated approach is called for 

today. Safo;>ty, P.r.onomics, WIPP criteria, ·new regulatory requirements, licensing procedure, 

public relations, the special train rule, (if adopted), the waste form in transit as determined by 

nn-sitP. or off-site processing, and even political forces will each have an impact on future pack­

aging and transportation of transuranics to interim storage, to the WIPP, and to the final implac~­

ment at a repo:::uory. 

VR 1 VR ?_ YR 3 YR 4 YR 5 

0 I NVESTI GA TI ON & STUDIES - - - - --
LOGISTICS 
WASTE DEFINITION 
REGULATORY DEFII~ITION 
SECURITY, ETC. 

e CONCEPTUAL DESIGNS - -
0 PROTO I YfJ!: UES I Gi'l .. , ... ~ 

0 PROTOTYPE FABRICATION 
F.VALUtiT I ON 
ii::STS 

0 PSAR PRE:PARt'\TION & SUB~1ITTAL 
TO HRC 

(D NRC CERTIFICATION & COf-1PLIANCE 

0 NRC/DOT APPROVAL & PERMIT --
Cl FIRST PP!JfJUCTilii'1 lit·l!T ·-- 1:. ... 

f'W!PO\·!ER fW 2 6 9 0 _, 5 

cp,p ITOL GUTi..f.Y (Hi THO;JSM!DS) 7.0 158 I_ lOCO 400 30 _ ................. ~ 

Figure 1. Schedule Based on Development and Licensing of One Rail" Unit and One 
Highway Unit 



Discussion 

Q. {Inaudible) 

.A. We now use these cars on special trains, using one car at a time, per agreement with 

the railroad, based on a special train rule. It is more economical to ship by special 

train than by supertiger, so until we can develop new packaging designs and make com­

parisons we will keep using the ATMX railcar. 

Q. How do you go about integrating your studies? 

A. What we need is an integrated coherent system, and this program management document 

that outlines goals, objectives, considerations, etc., sets up the system for interchange 

of information. I don't know whether one contractor should do that, or five, or whether 

it should all be in-house, or outside ... there are many possibilities. 

Comment: We deliberately made this presentation as a kind of strawman, as Bob sees the 

scope and need, with the recognition that we were going to have to do something ... 

perhaps talk very briefly at each site and organize an integrated approach. We 

have to take advantage of what has been done at each location and try to approach 

uniformity in transportation, packaging, etc. 

Q. What is the status- -will you go out on an RFP? 

A. No. We are trying to gP.t people sensitized, by a strawman approach, to the needs, to 

get the reactions of the various sites, and to identify areas that we'll have to follow up 

on very shortly after this meeting. There is no status of the study at the moment. 

We've talked earlier about it, I guess, about the February time frame. We thought that 

this kind of meeting, which cuts across a whole family of participants, would be a 

desirable way to get reactions and comments, to raise questions, and to find out what 

you thought aLuul thl:! time trame. 

Q. I'm interested in knowing how the time frame you presented in Figure 1 interacts with 

the timing you were talking about at Mound. I guess you are carrying it through to 

prototype fabrication and evaluation? 

A. The kind of information Mound needs is an investigation of According to the 

schedule, 111anpuwer, etc., 1t will take 1 1/2 to 2 years to get useful inputs. 

Comment: I would like to make a strong appear for getting the American Association of 

Railroads, the Association of State Highway Engineers, and the DOT involved 

in whatever we do. Such a simple thing as a problem with rights of way coulrl 

negate out plans. 
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Speaker: All these organizations have to be touched, and it gets complicated. We were 

reluctant to begin any definitive study until after we had held. this meeting. Studies 

seen1 to be proliferating and we mu~t ~.;omhine out knowledge as a guide for arlrli­

tional work. Let us each identify what work is going on and spread the word. 

I assume that one area that is not in que~tiou is that we decide upon some of the 

uncertainties associated with packaging criteria constraints we've talked about. 

I assume that design will be pretty well frozen in those areas in a timely fashion. 

Q. What is the dependence of the design on the waste packaging criteria? It is a tight or 

loose relationship? My impression is that it's not so tight a concern as to drive the 

design. 

A Tlu"rP. is no re~l constraint so far. as size, shape, weight, etc., are concerned. We 

::l·rP tryine to design a facility with maximum flexibility and not box uur·selves· in. Tranc­

portation may present more problems, since about 75% of the shipments are planned 

for rail, <!b"/o tor tt-uck. 



COMPARATIVE STUDY OF WASTE PROCESSING 

Hank Shefelbine - Sandia Laboratories 

I am not going to present the results of a systems study of the TRU waste processing problem. 

What I hope to do is give a broad-brush outline of what such a study might entail. And since I am 
- - -- . ---- --- .,.._,______ 

not presenting results, I can afford to be rather sweeping in stating the intended objective: Wnat 

fraction of the TRU waste inventory should be processed, and what is the best method? Implicit 

in this objective are all the good "buzz" words of systems studies--costs, risks, environmental 

impacts •.. 

Figure 1 shows some of the important elements of a TRU waste processing system. You 

start with a waste source. If you have new production waste and an off-site processing plant, that 

waste will have to be packaged, transported. Backlog waste already packaged hy nn~sitc proces~~ 

ing Mn. b& shipped dirt:!ctly to a processing plant. In the processing plant, the waste will have to 

be prepared by incineration and some form of fixation. There may be other processes than those 

shown. We also have to think about eventual decommissioning and what that involves. 

It is evident that many of the presentations and discussion in this meeting have addressed 

specific elements in this total system. We have heard about packaging, transport, risks of com­

bustibles in the mine, etc. 

Next, I would like to indicate what I think some of the options for the system might be 

(Figure 2). If we consider each waste type, we have to decide how much of it we are going to pro­

cess--new production, backlog, all of it. Note on the right-hand column the differences in the 

kind of options possible. These centainly are not all _the options. For instance, the quantities 

which need to be considered are likely to range almost continuously from processing none of the 

combustibles to processing all of them. 

Figure 3 is a very general outline of the scope or method of attack for the proposed study. 

I want to save discussion of the data collection Rspecto until last. 'l'he cost analysis will include 

capital, operating, and decommissioning costs for the processing plants. However, since much 

of the transportation system, packaging, and terminal disposal facility will be needed irrespective 

of the decision to process, only the costs of above elements which are directly affected by process­

ing would be included. For instance, the costs of "beefing up" the fire-fighting capability in the 

WIPP, to meet any increased fire hazard of accepting large quantities of combustibles would be 

included. 
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STUDY OUTLINE 

DATA COLLECTION 

DEVELOP CANDIDATE SYSTEMS 

COST ANALYSIS OF CANDIDATES Figure 3 

SAFETY/RISK ANALYSIS 

RECOMMENDATIONS: 

BEST SYSTEM 

AREAS OF GREATEST UNCERTAINTY 

During these two days of meetings, I've heard many discussions of risks. Unfortunately, 

these discussions have tended toward either horror stories or certifications of purity. What is 

needed is a careful, objective risk analysis of all the elements--waste source, transportation 

system, processing plants, and the terminal disposal facility. Analysis of the risks during the 

operational phase is in my opinion a tractable prohlem. We can make use of considerable bodies 

of past experience and of risk studies on similar systems. Also, the operational risks of the 

elements are measured in the same time frame, and hopefully with comparable precision, so that 

any increased risks associated with processing the waste can be traded off with any decreased risks 

during transportation and terminal disposal. 

The catch comes when we try to include the long-term risks of terminal disposal in the 

equation of operational risks. At the very least, the time scales differ by orders of magnitude. 

Analysis of the long-term risks is a much more difficult problem, and the confidence we will have 

in any such analysis will be considerably less that the confidence we will have in the operational 

risk analysis. This lack of confidence will probably require that we adopt conservative measures. 

As far as the time scales, level of effort, and how the study might be handled are concerned, 

I'd like to make these comments: 

1. The longer the study objective remains undefined, the more waste will be ac­

cumulating which have to be reprocessed. 

2. But, as many presentations have stressec!, many of the needed inputs are not 

available, and are not likely to be for some time. 

3. The major efforts of the study will be: 

a. Coordination of all the on-going studies. 
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b. Identification of areas which are not being addressed. 

c. Combination of all information. 

4. I have no illusions that this is an easy task, but I think it has to be done. 

I deliberately left data input discussion to the last. Figure 4 lists inputs which are necessary 

to the total system study. In the area of waste characterization, we have an excellent data base, 

and one that is easy to manipulate to get the answers we need. In regard to processing plants, one 

particular question occurs to me: Is there an incinerator which will process all types of com­

bustibles? If there isn't, the idea of a central processing plant may not make much sense. I have 

talked about costs above. Characterization of processed waste is very important in defining what 

a unit packagP./shipping container should be like. On this subject, another point bothers me. If we 

decide that we have to pL·oce~s the backlog waste, what are we going to do with all that stuff? Any 

4Ut!::;liuni!l?. 

INPUTS TO THE TOTAL SYSTEf1 STUDY 

WASTE CHARACTERIZATION 
BACKLOG QUANTITIES AND PRODUCTION RATES BY LOCATION 

AND WASTE TYPE 
CHEMICAL ANALYSES 
WASTE FORM DEFINITION 

PROCESSING PL/\NTS 
APPLICABILITY OF PROCESSES TO WASTE TYPES 
CosTs 
RISK ANALYSES (SITE ANIJ PROCESS 3PCCIFIC) 
PLANT OPERATING CHARACTERISTICS 
PLANT.EFFLUENTS 
CHARACTERISTICS OF PROCESSED WASTE 

UNIT PACKAGE/SHIPPING CONTAINER 
PROCUREMENT CUSI~ 
HANDLING COSTS 
BACKLOG PACKAGES 

TRMJSPORTAT I ON 
APPLICABL~ TARlrr~ 

MAXIMUM LOADS (SIZE AND WEIGHT) 
RISK ANALYSES (MODE, ROUTE AND WASTE TYPE SPECIFIC) 

TERmNAI DISP0~~£1\CI LITY 
RISK ANALYSES (OP~RATIONAL AND LONG-TERM) 
COST IMPLICATIONS 

Figure 4 



Discussion 

Q. You propose this as a total system? 

A. Yes, I can't see that you can really separate out the individual components of the 

system. I thJnk they are all valid ... processing, backlog, etc. and if we process 

the backlog we will increase risk. I don't think we'll get an answer until all the 

data and items are in and we've developed a uniform matrix. 

Comment: I don't think there is any question but what all the dimensions you identify 

will have to be addressed. In earlier thinking about it, I had not seen it 

as one integrated process quite to the degree you lay it out, but rather, 

for example, a given set of criteria for waste form and packaging 

against which WIPP, for example, would be doing its risk assessment, 

both operational short-term and long-term. What we might be talking 

about here is, with those assumed criteria, you are looking at what 

needs to be done by way of processing either one or. both (backlog or new 

generation) into a form or into packages that again will meet the require­

ments, then there would be risk assessment associated with that, Hnd 

then you get into the added dimension of centralized versus multiplicity 

of sites which brings the added transportation dimension to bear as well 

as the point you were making about the risk associated with processing 

to a point, a sort of intermediate approach, where you fix, incinerate, 

ship to a central point--and that has another risk assessment associated 

with it. But I serise that what you were proposing was a total system 

analysis, all the way from point of what you have in the way of retriev­

able storage clear through to where you are dropping it into, .. 

A. Yes, all these factors have be to gathered together, but I am not so. much saying 

that we have to form a team, or somebody has to do the whole systems analysis. 

What I am saying is, this is really what is needed, theoe factors are now being 

addressed, but are they all being integrated in a meaningful .way so somebody 

can arrive at a final decision?. You can't make a decision from a look at just 

one part. 

Comment: We have to make sure that essentially the same data base and the sr~me 

assumptions are going into each of the individual studies. 

Speaker: That's right. That is the principal consideration that led me to touch 

on that subject here. Certainly before we undertook any trade-off 

study of centralized versus multiplicity of processing sites, that 

those doing such analyses must be approaching it from the same set 
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of assumptions, so that you have some comparative basis that is real­

istic. I guess as a first-cut interest in this I felt it would be useful 

to gain not only a range of dollar cost but also some appreciation for 

the comparative risks, and that at a very early time, we should start 

talking with management and others so that they had some apprecia­

tion of :what we are being driven to in the total system by the level of 

conservativism we are cranking in at various points. I certainly do 

not quarrel at all with the need to do these kinds of things, but I think 

it is a little bit broader in context thau I saw at the fil:'st cul apl'i'oach .•. 

and it seems to me that the issue is one of bringing the pieces to­

gether. I am sure, for purposes of this first assessment, that so 

long as we have some assumptions that are reasonably consistent, we 

could undertake this centralized versus decentralized approach al:l 

well as brtng llie added dimensions to l)P.;:tr on what those assumptium; 

mean in terms of the resources that have to be eiii1stetl. Awl that will 

tend to giv'i yrm ~ pr~tty l:ltl'tJ!!g c}riving force wor!<:i.ng hack on the 

system. My inclination on this is that it would not be too difficult, for 

a comparative study, to rather t'eadily agree on o. set of reasonable as­

sumptions about where we are today as a l.Jasis for undertaking theBP. 

analyses. I dare say there would be some interest in looking at some 

sensitivitystudies associated with that--perhaps some variation on the 

criteria or assum!Jtions that seem reasonable in order to get some 

better ho.ndle on what those may imply in terms of cost figures or 

rleeree of processing. Parallel with this, as another item I wanted tu 

bring up later, I 1m sure that what we are going to have to do very 

promptly is get you where you might want to be, in terms of waste 

quantlly ur· w·hatcvcr criterio>. nr ::~s:=;umpt1ons yuu are tallling o.bout. 

One of the efforts we have to undertake very shortly is to assess the 

ongoing process and programs (what they buy for you in terms of 

criteria as they are now constituted) and see whether that in itself 

provideB :1 reasonable assumption in that operation or analysis thal 

you want to unrlertake. Uo any of yuu see any oignifkaul >;(.111nhling 

blocks? This may not be a rigorous undertaking, but a somewhat 

more systematic approach than I expect has been undertaken to date 

about the pros and cons of centraiized versus decentrali:t.ed proccso­

ing. What is the reaction to the idea that sUch a sluuy is needed''! I 

know that several levels of effort have been undertaken at several of 

the sites at recent times addressing this, but undoubtedly under dif­

ferent assumptions than would probably prevail today. Savannah River 

and Idaho have doue some work, for example, contemplating that they 

may be driven to exhumation of some significant part of their burial. 



Comment: What you have proposed is exactly what I've envisioned we are going 

Speaker: 

to have to have, because this whole business is predicated very heavily 

on WIPP--that's why we are doing it. But I'm really not sure that you 

can get anything meaningful if you do something less than that. 

Don't misunderstand. I think these are elements that have to be 

addressed. Some group or groups looking at an assessment of 

trade-off studies, of central versus multiplicity of processing 

capabilities, would essentially be using the same set of assumptions 

and therefore I do not feel that it is incumbent upon us as an 

approach to charge au organization or any assigned group to he 

rnaklng such an analysis to cover that little spectrum as well as 

the complete risk assessment on WIPP. I think we have to address 

all the parts in your tot::d walysis; and I dun 't know if there are 

any shortcuts. 

Comments: I think you have to sit down and plan a risk assessment kind of 

thing that you are talking about here. Somehow you have to do the 

over-all risk assessment that :;hews you your pay-off risks in 

t~rms of acceptability and operations ..... 

Speaker: I would think that on s;:~fe-security studies, with some variation 

in what appeared to be some two or three criteria most questionable 

at the moment that you could do a reasonably good job in this kind 

of exercise with such assumptions, without being too concerned 

that you are off base whenever these criteria become more fixed 

after addition::d. work. Who.t do you understand ~s the risk assessment 

dimension? Is that important in the context of the trade-off study, 

if your target is predominantly looking at centralized versus multiple­

site approache:; on processing? EYcept to the extent that you mAy 

3ay iL l:; an element in deciding on one approach versus the other. 

And then if you get "half pregnant" in trying to do that, I don't see 

how you can avoid going the whole way to a full-blown risk assessment. 

I am not looking for a quality product right now- -perhaps as in-depth 

in the risk assessment dimension as we all feel is necessary at some 

point for any one of thP.s!i opcratiou:; ln the total TRU Waste program, 

but rather trying to delineate pro's and con's of centralized versus 

multl!Jl~-slte processing appro;:~ches. I'm trying to get some handle 

on a reasonable range of cost considerations, amor:g other things. 
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Q. On the question of centralized versus decentralized processing, the driving 

factor is what are the ......... after processing? You have to look at your 

site and say we have x barrels or boxes here and x barrels or boxes here, 

and I'm sure you have a number of options. You may say, let's process 

everything that has over 5o/o combustible •.. the experience with Rocky Flats 

boxes. Or you may say let's leave these boxes alone. If we could set up 

to start with a range of options in processing that we want to exercise, 

what is it? I would start with getting everyone to agree with these things 

that make sense--what is the amount of combustible we want to process. 

Given that, then we could go into you centralized versus decentralized 

considerations. Incinerating at one place and fixing it at another presents 

ton many risk consequences. 

A. ·Processing at the polul uf generation vPrsns sorne centralizeu urf-.5itc 

location and the dimension of risk of transporting tnat male1 ial without 

fln;l tl~riilg oomothir>g tn it. to a t;entral procesro point, in principle 

should nnt be such a major point of concern. Idaho offers a different 

order of consideration contrasted to Savannah River, for ex~mple. 

I have )1e;J.rd enough over these past two uays that I thought it would be 

meaningful to talk about on-site processing versus centralized processing 

without going into an assessment of transportation risks. 

Comment: Right. We just don't know what that risk is without looking at 

•.vh:;t.t wP. intended to do. What is the risk of shipping crate~; 

that have been in the storage path for five years, ten years? 

What is going nn inside that drum? 

Speaker: What we are probably going to have to do is convene a small group 

and try to see if we cannot develop some assumptions agalnst 

which a study might proceed. We may find, in the course of doing 

this, th8.t it's a much more difficult problem than perhaps I've 

.felt might be the case to ldenlify the proc n.nd '-''·"'~~ ~tnd ran~e of 

custs and Lu Luettlify tho alt'i'rr>.,tivP.s aeainst the criteria that now 

eYist--or some variation or sen!::ilivities. I think thP.re is something 

we can do--but maybe we will be put to the tesl Lu sit down and try 

to get some assumptions set up and see whether or nul llrr<:y' will bo 

the basis for any sort of analysis. 

Comment: 'Ynu should be able to get a range of costs under different options, 

but without the risk assessment you won't really have a good idea 

about how to pick which option, will you? If you look at the cost 



of centralized processing as opposed to distributed processing--you 

can establish those two costs in dolla.rs--but you won't know which 

option to pick to minimize the hazards until you go through that risk 

assessment. 

Comment: We· all seem to be saying the same thing. We are saying we ought 

to be able to go through and outline a systems study likt this at 

several different levels of complexity. And I agree that we need 

Speaker: 

to go through that analysis crudely, quickly, to get the ballpark. 

And then you'll have to redo it again later for more accurate, more 

complete sets of details before we can make a fi.nal decision. 

We must satisfy ourselves that the product has real meaning. 

It may turn out that without going to a complex approach you 

111ay not have a worthwhile product. So we have to get down an 

outline, and our assumptions, and what we can achieve by it in 

contrast to some of the big gaps you would have in such an 

approach. 

Q. At least t>Oo/o of the first cut I think has already been done in the approach 

at Battelle Northwest. At least the flow diagrams have been worked out 

to address this specific problem of waste processing. 

Speaker: I am not that familiar with the details ·of their approach, but I 

would assume that their approach is largely if not P.xclusively 

predicated on processing at the source of generation. 

Comment: They have all the options that I think any of us would have con­

sidered using in that flow diagram. You can process at the point 

of generation, you can process in the fluffy 1 ?) mode, :you can 

transport to anothP.r locatinn s;~.nd proccos--wlticl! may or may not 

be at the site where it will be disposed of, or you can put it 

into a sub-fixation matrix, like concrete or epoxy, and then 

put in the repository. In the interim between any one of these 

steps you can store either in the fluff mode or in any stabilized 

mode. All this flow diagram has been worked out for us FllrP,.,dy, 

so 1 think it's a good idea that we do this, but we have a leg up 

on part of the problem rieht there. 
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Speaker: I agree that we need to look at it and see how far it does go in ap­

proaching the problem. 

Comment: I think that there are a lot of studies that have addressed specific 

parts of this--particularly in the tr&nsportation area a lot of work 

has been done on safety that can be applied pretty much directly-­

if we can figure out what the character of the stuff is that we are 

transporting. 

Speaker: I've been rather hopeful that in posing a set of assumptions on the 

repository criteria and knowing that there is some conceptual 

work that has gone on in several places predicated on a given 

process, that in a matter of six or eight months I CULtlt.l have 

somP.I.hiug that could givt;o mP. Ft. first cut on a i'ange uf .::o~ts unu 

at least some rather definitive delmeat1on uf !Jl o~ nnd cone of nnP 

::1pproach versu!:l Llie other. Obvim.tsly, that doesn't envisage any 

quality of product that you normally have to have. It's more of 

getting some kind of better feel, much as we've done on the HLW 

relative range of costs. Some of those analyzeR haven't. been 

predicated on a very sophistcated quality of product, but nonelhe­

less they've been quite helpful. 

Comment: It seems t.o me that in six to eight months we can assemble some­

thing on the data base now available. In some areas we don't have 

any knowledge (hydrogen percolation through salt, for example), 

h11t if we admit that there are those gaps, we can at leasl identify 

Lht:: option:J that neet:l tn hP. proce!:lst::t..l, Ll•"' cooto of tr?n-;:pnrht.t.infl. 

how much has to be transported, what the weights are, what loca­

tions we have. I don't know if we can get good cost nurnl.Jers re­

garding our processing plants. 

Comment: You know that by 1980w1901 we will be ll!l:i,·u•:J·ating all of r:mr wrt.ste-­

we art: dl1 N1.dy com mitterl tn that. 

Speaker: We may very well be drawing an extension, in the final analysi."', 

about the backlog as contrasted to the approo.ch wlii•.:b ym1 would 

probably take for future generation of major quantities of waste. 

Better, very likely, you would probably pursuP. inciner·ation or 

some volume-reduction processing at the point of generation. 

Comment: I believe that the operators (I know we feel this way) would like to 

do the whole job and give central WIPP the resulting product. We'd 

like to incinerate, fix, ship in high-integrity packages. 
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Speaker: I understand what you are saying. There are probably also some 

people who worry about the Savannah r·esources being brought to 

bear in this program, and when you start talking about multiplicity 

of new processing capabilities to work off a large backlog of waste 

in some 3-5 sites, they may feel that it is worth looking at the 

possibility of establishing one such capability. I don't think that 

necessarily puts in jeopardy a capability at sites where you're 

generating large volumes of waste. 

Comment: Just continuing ... when you have been incinerating for a period of 

weeks be it high level and low, and you operate a plant the size 

that we do inevitably you will get cross-over--you are going to 

get a high package into a low waste. You have to have facilities 

for leaching, washing, processing ... you almost have to have a 

plutoniuw processing plant to make sure that you can do the whole 

cycle. I can't see that going on at WIPP. Even with deep storage, 

I'd think you'd get human error. 

Speaker: If you assume that you're not confronted with the problem of ex­

humation & processing at Idaho, how do you contrast the difference 

between Idaho and the WIPP? They are not generating anything-­

! think Weart said a drum a year or some such amount. They've 

got large inventories. By your line of reasoning would you think 

it would sense to make a case for a difference between establishing 

a processing capability at Idaho because you've got a large retriev­

able inventory there, as contrasted perhaps to WIPP or a repository? 

I can see that it irritates you in the context of the Rocky Flats opera­

tion but I am not sure I fully appreciate it in the context of a place 

like Idaho. Maybe the same consideration in your case might apply 

to some of the other sites. As for the cross-over problem, to 

what extent is that a. i:reatP.r risk of gettiug- product out of the high­

level side off to Idaho or some place for low level storage? 

Comment: As for the material that exists at Idaho, whether you put a centralized 

system at WIPP or one at Idaho, I imagine you will have a much 

Speaker: 

more difficult time. At Idaho you could build a plant or anything 

you'Ll like to take care of it . 

We can't get into the pros and cons of one versus the other, and the 

valid points you are making have to be considered. But the very 

reason that we are raising them leads me to the conclusion that 

some more systematic approach delineating the pros and cons is 
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something we need to undertake. And whatever level of quantitative 

effort we feel is necessary to get us a product that we can take 

lHlv<Jntage of, I'd like to think that may not have to be that compre-
' 

hensive or sophisticated in terms of gaining some reasonable 

feel of whether you've got gross differences in the trade-offs, 

advantages in one approach over another. 

I think that LASL people, in view of the fact that we have some 

time, have indicated a willingness and interest to give a few com­

ments on the status of their incinerator work. 

.. 



CONTROLLED AIR INCINERATION 

Louis Borduin, LASL 

Since the terms "combustible" and "incineration" have appeared as many times as any of 

usual buzz words, we .thought it might be of immediate interest to this group to hear a review of 
'"--'--=--~..<.'><o---"" 

the controlled air incineration process under development at LASL. This is being considered ---------- ----- ·- ----~------near-term technology. We are about a month away from controlled start-ups with the system, 

and possibly six to nine months away from operation with transuranic waste. The original LASL 

charter regarding ERDA TRU waste was to assemble, develop, and demonstrate a production­

scale system for reducing combustible waste. We were to look at alternate systems; the first 

one selected was controlled air incineration because it represented near-term technology. We 

went with as thoroughly a demonstrated technology as we could find for incineration, preparation, 

and off-gas cleaning. The system. throughput was targeted at 100 pounds per hour. Doing some 
~-.,.._~_;-10....::.:...._~ • -=-c:-_:-__,.=--~-=><--=;-" 

"back of the envelope" r.~lculations, ba~::~ed on Lowrey's information, {about 50,000 cu ft per year 
'""- ·-------- --=-..-.... • -~ .. - ~ ri-""'"" . ---~-~---

at 100 pounds/hour,--24--liours-per-day operation) a unit with a 100-pound/hr throughput would 

have to operate about 166 days per year to reduce that volume incinerated transuranic waste to 

ash. Very briefly, in a controlled-air incinerator, waste packages are charged through a ramp 

and heated. A horizontal piston forces the waste into a lower chamber where it is ignited by 

natural gas burners in this particular case {but fuel oil or electric heat could be used). The waste, 

while it burns, and as an ash, remains in this lower chamber. The upper chamber is used as an 

afterburner, and excess air and heat are added to assure complete combustion in the unit. The 

lower-chamber operating temperature is about 1500° F; the upper-chamber temperature operates 

at 2200° F. This is. adequate to handle the usual range t.f combustible waste that's generated with­

in ERDA, which includes polyvinychloride, neoprene, latex rubber, paper, rags, etc. The unit 

which we purchased is comrnercially available. Outside of the chamber are the gas-controlled 

forced-air blowers, etc. We operated this unit with simulated radioactive ·waste, putting a total 

of 3000 pounds through it. I have sorne of the bags from those runs if you care to examine it. The 

ash is a very fine white powder, extremely dispersable
1 

and completely inert except for about 

.3% carbon. 

One of the strong points of the controlled air incinerator, is its design which minimizes 

particulate loading on the off-gas system. It is a very non-turbulent combustion phenomenon. 

Basically it is divided into three subsystems: feed preparation, consisting of several elements; 

incineration, including feeders_ anrl ash removal capability; and the off-gas conditioning equipment. 

One of th~;> unique fc-:atm•e~::~ of the feed preparation subsystem is that we use a low-energy 

x-ray system to inspect the end-generated waste to avoid the necessity of re-opening waste packages 

as lhey 1re brought to us for processing. 

We are using a building specifically dedicated to waste development efforts. We have special 

ventilation equipment, glove boxes, an assay system for incoming waste analysis, X-ray equipment 
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to identify items that are incompabible for incineration, modified ramps, incinerator with expend­

able fire boxes, and associated facilities. We designed this for maximum flexibility of feed rate-­

from 0 to 100% at the 100 pounds-per-hour throughput rate. We have a limitation of 100 grams of 

transuranics. We expect a primary volume reduction in the range of 50 to 1. And then if you add 

secondary WaBte such as HEPA filters, etc., we expect a more conservative 35-to-1 volume re­

duction. The system cou.ld be used for higher-level transuranics. 

.. 
) 
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CLOSING REMARKS 

.R. Glenn Bradley: 

It has been very useful for the ERDA offices and the contractor organizations to meet and 

discuss facets of the 'fRU waste management program. We hope that the meeting h;:~s led to a 

better understanding of the status of work under way at the various sites, as well as of ambitions 

and plans for the future. 

I have noted a few areas where we at Headquarters felt a need for near-term assessments 

that would better insure effective interaction and smoother interfaces between program elements. 

This list is not intended to cover all the areas in which we have been working, nor to show what 

studies or assessments should center upon. 

1. We need to review the draft criteria to identify the qualitative requirements that 

now exist, and to translate these into quantitative terms on the basis of which 

operators and waste generators can evaluate necessary plans and modifications, 

which should lead to both near-term and long-term implications for the sites 

and the program. We need to do this for many reasons, not the least of which 

is to be sure that we are able to get these requirements factored into budgets, 

and to get everything done in a timely fashion so the program interacts well 

enough to prevent constipation in any one area. 

2. We need to evaluate ongoing R&D programs against the total spectrum of R&D 

issues, and to try to identify gaps or areas in the program where redirection 

or additional considerations should be brought to bear. In doing that we should 

end up with conclusions in which are identified a scope of work, the types of 

end-products needed, and the timing and resources required for generating 

the end-product. 

3. We need to reach a decision fairly promptly on thP. need for R.dditionul trau::;o• 

purlatioh studies, or perhaps an elaboration of efforts either made in the 

past or presently under way. 

4. We need to reach conclusions about undertaking an assessment of centralized 

versus multiple processing capabilities. In relation to that, we need to assess 

the ongoing waste processing program, to try to match up the waste forms 

with the criteria, and to relate these efforts to the current program and to the 

end dates for having the necessary technology at hand. 

5. We need to determine to what extent packaging redesign may be necessary. 
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When we get back to Washington, we hope rather promptly to scope the amount of work that 

is facing us. In the process of doing that, we will be in touch with many of you to review the con­

siderations. 

Similarly, we want to address what we feel are the most appropriate mechanisms by which 

to focus our studies, evaluations, and assessments. The subject matter and the type and nature 

of work that is now going on will have a very important bearing on optimum mechanisms. In cases 

where the subject to be studied cuts across a number of program areas and contractors, then a 

possible mechanism might be to draw on representative small groupings, and perhaps five or six 

, to undertake these studies, but drawing on the elements of Lhe program that interact 

with or are dependent upon the subject matter of the studies. We will be in contact with you to 

discuss these mechanisms and to obtain your viewpoints on what makes the most sense. 

A very 1'r'nportauL ~.:onsidcrution that wP. rP.cognize in WaShingtuu is that yuu are sprr.n.d 

rather thin these days, with demands being placed on you ft·uw uumc1·ouo dir~dinns, and w~ 

recognize th:At thP hP.avy d:rain thi:; places upon you m<>.y ib:;elf influence what might be the best 

mechanisms by which to assess the work to be done. 

If yo1.1 did not have time or opportunity to :;tudy appropriate parts of the criteria in prepara­

tion for this meeting, or if subjects have come up during the meeting that you would like to com­

ment upon, please send those comments to Sandia, with a copy to Headquarters. We would be very 

interested. 

In light of thP mARtini here, and the resulting identification of points about which there is 

uncertainty, it would be well to lay these out, if they are not already on your time-lines, uv~1· 

and above what we have already talked about. This layout would show where we are today and 

when certa1n point::; lu Lime need to be rt:"::.rhP.<l in ()L·LI~r to establish 1.\/IFP r:riteria and get the 

WIPP program underway. It wuulLI be useful for the t:"ntirP. c.ontractor family to h~.ve au apprecia­

tion of what that time schedule looks like with respect primarily to questions ·critical to the whole 

program, especially regarding processing and issues of that nature. The more each of us under­

stands the problems, hopes, and expectations of all the others, the better we can solve the 

problems in timely fashion. 
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