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	What lessons can be drawn from these cases about how to manage DOE’s Environmental Restoration and Waste Management activities more effectively? The short answer, of course, is only a little since we only have four cases to examine. Nonetheless, the cases have been selected and reported in ways designed to support an analysis of this important practical question. To exploit the opportunity, we must take four analytic steps. 





	-	First, we must define what constitutes “success” or “value creation” in the DOE cleanup effort. 





	-	Second, we must compare the sites in terms of the level of success they have achieved (relative to their initial starting point). 





	-	Third, we must define what we mean by management of the sites (most importantly, whether management refers to the particular structural arrangements that DOE has created for managing the clean-up efforts, or the particular actions that site managers take at the sites, or some combination of the two).





	-	Fourth, by comparing the sites in terms of how far they have come from the beginning of the clean-up effort, and the particular ways in which the different sites were managed, it may be possible to make some tentative inferences about what structural arrangements within DOE and managerial practices at the sites constituted relatively more effective managerial approaches.





	We begin with the unexpectedly difficult task of defining success in DOE’s cleanup initiative.





1.0 Defining Success





	Viewed from one common perspective, the four cases describing DOE’s clean-up efforts at Hanford, Rocky Flats, Oak Ridge, and Idaho present a discouraging picture.� While there are important differences among the sites, the overall impression is that not much is happening. Indeed, in each site, it seems that time is passing, a great deal of money is being spent, but relatively little clean-up seems to have occurred.� In many of the sites, actual clean-up efforts are only now getting underway. In those where cleanup efforts have started, they have focused on relatively small sites. If we made the commonsense assumption that the goal of DOE’s Environmental Program was to achieve the fastest possible cleanup, and that success was being achieved, and public value being created, only when physical cleanup activities were occurring, then we could say that the cases are recording a rather significant failure. 





	Yet, if one reflects on the cases presented above, it becomes clear that, while the ultimate objective of the exercise must be to clean up the mess that was created over 40 years of nuclear weapons production, there are a great many steps along the way that must be taken, and that these steps are both necessary and valuable as foundations for the ultimate clean-up. Viewed from this perspective, the actions now being undertaken are “wasteful” and “inefficient” only if one assumes that it would be possible to move immediately to action without laying the necessary foundation. But that would be like rushing to construct a house without taking time to build the foundations. 





	The simple fact is that much of the activity now being undertaken in the sites produce value. They do so in two ways. First, they reduce (or sustain at current levels) the environmental risks associated with the wastes as they are currently stored. Second, they represent investments in building the foundation for lower cost, more effective handling of the wastes in the future.  In short, today’s efforts may be both “buying an option” on future clean-up, and preparing to do that future clean-up. These activities may cost money and time, but they are also necessary and valuable.





	1.1. Buying Options on the Future: The “Problem” of Changing Standards and Technologies





	One clue that we should not be too quick to assume that the proper goal of DOE management is to get on with the physical cleanup as quickly as possible is the awkward fact that many of the conditions that are now deemed “the problem” were once considered “the solution.” For example, one of the biggest environmental problems that Rocky Flats faced in 1990 was a problem that had been “solved” several times before. As Simon notes: 





	“[At Rocky Flats, the largest release of plutonium into the atmosphere may have come from leaking waste storage drums.] In the late 1950’s an outdoor storage area was built to hold 30-gallon and 55 gallon drums of plutonium contaminated oil. With time these drums corroded and their contents leaked into the ground. By the late 1960’s when action was finally taken to empty the drugs, the storage field had more than 5,000 of these containers, which had leaked about 5,000 gallons of contaminated oil, containing 86 grams of plutonium, into the soil. In 1969, the area where the drums had been stored was covered with asphalt, a remedy later criticized as a 100-year solution for a 24,000 year problem.�





	When the United States Government first started producing nuclear weapons, it had a way of dealing with the environmental hazards associated with the production of nuclear weapons. It relied on the theory that “dilution was the solution.”�  That is at least partly why the sites were originally sighted near large volumes of water.� The government also believed that the wastes could be disposed of by burying them in specially designed ditches. So, our government dug and filled ditches with the toxic wastes.� That was yesterday's solution to the problem of the nuclear wastes. 





	Today, however, these solutions look primitive.� As Simon observes about Oak Ridge:





	“Throughout its history Oak Ridge had had a waste disposal operation, including storage facilities for waste, industrial landfills, and disposal operations. But the methods that DOE and its contractors used to dispose of its wastes, though legal at the time, would be illegal if judged by present-day standards.......From the ‘50s to the ‘90s, each decade looked at the waste disposal practices of earlier years as unacceptable. This constantly evolving standard, which required constantly correcting the mistakes of the past, accounted for the increased cost of environmental management.”�





	These past solutions look primitive to us now because we have learned more about the real risks of these wastes.� Moreover, we have developed newer technologies for packaging and storing the wastes in less dangerous forms.� Consequently, viewed from our current perspective, there is an important task to be accomplished (some value to be created) by reclaiming all the old wastes and treating them in the new way.� The new way is thought both to be both safer, and to require less continuing maintenance than current and older methods of handling the wastes. 





	Indeed, in an important sense, shifting from the old methods of storing the toxic wastes safely to new methods judged to be safer, less expensive, lower maintenance, and to require less continuing worrying and inspection is what the current cleanup effort is all about. Making that shift is the public value that the Environmental Waste Management Program seeks to produce. That is why we are impatient to get on with the cleanup effort.





	Unfortunately, despite our progress, there remains a high degree of uncertainty about the best way to deal with current wastes both in general, and for the particular problems at the particular sites.  Moreover, even today, each current solution seems to create additional problems. The cleanup efforts sometimes create more waste rather than less; and the remaining problems seem greater rather than easier. This frustrating, “tar baby” quality of the cleanup effort is apparent in Varley’s account of one of the important waste problems faced at Hanford:





	"The waste problem [at Hanford] was further complicated when, in 1952, the engineers....began extracting uranium from waste tanks. This process created an even larger volume of waste, and added to it chemical complexity. To conserve tank space, yet more chemicals were added to the tanks to precipitate the radionuclides to the bottom, so that a large volume of the waste could be siphoned off as low level waste, flowing from one tank to another, decanting off solids along the way, and finally winding up in the Hanford sewage system (!). This approach distributed wastes from one tank to another and caused another problem: when cesium-137 and strontium-90 isotopes were consolidated, they generated so much heat that they caused the contents of some of the tanks to boil, which in turn caused cracking and bubbling in the floor of the tanks. Thus, in the 1960's through another chemical process, the engineers extracted as much of the cesium and strontium from the waste as possible and isolated it in capsules stored in a separate facility. Although this technique was effective, Hanford scientists discovered they could increase the efficiency of the operation by adding ferrous cyanide to the tanks. Later they would learn that under certain conditions, ferrous cyanide was explosive. 





	The outcome of these various chemical processes, says Ron Izatt, DOE-RL's deputy manager is ‘a mix of 149 single shell tanks with everything stirred around, different chemicals going in, jumping around, recycled, pumped out and then heat-pulled out -- you end up with an absolute nightmare.’ No two tanks contained the same mix of ingredients. Even within a single tank, the waste had formed sedimentary layers that were quite different from each other....And no one knew how these various waste materials -- boiled, vaporized, irradiated, and mixed over a span of decades -- had interacted with one another. Izatt speculated that by the late 1980's, some of the tanks probably contained new chemical compounds ‘that nobody's ever seen before.’ As of the early 1990's, 54 tanks had been placed on a watch list due to worries about toxic vapors, ferrous cyanide, or explosive gases.”�





	Thus, the examples of both the past and the present cleanup challenges presented in the cases provide a sobering reminder that we cannot be sure that 20 or 30 years from now, solutions undertaken today will not look as primitive as the solutions of yesterday look today. Perhaps our standards for what constitutes adequate protection will change again (either as we learn more about what the risks really are, or as our values about the risks we face change). Perhaps new technologies for dealing with the waste will develop. (Indeed, this last seems virtually certain, for one can see experimentation going on in all of the cases, and of technologies changing even in the 4-7 years we are examining.�)





	If it is true that standards and technology are changing, instead of rushing pell-mell into cleanup activities now, it may make sense to delay the cleanup until we have more knowledge about both the risks and the available technologies. In this sense, delay is creating value by holding out options for the future. 





	The idea that delay is potentially valuable may seem hard to grasp. But it is a common experience to those now buying computers. As we all know, computing technology is steadily improving. Generally speaking, this is good news. It means that the world as a whole will benefit from increased computing power over the long run. In the short run, however, the rapid and fitful technological changes complicates the decision about when to buy a new computer. It also means that any particular decision looks worse over time relative to the new standards. Thus, a good decision at time 1 will look like a mistake at time 2 -- particularly if the decision at time 1 was predicated on some actions that were supposed to happen but did not.





	There is a way to analyze such situations, of course. The method requires one to discount the value of current decisions both for time and for uncertainty.� Figure 1 presents a “decision tree” for decisions like buying a computer or committing ourselves now to a particular clean-up technology. The good places to end up are at B (where one has wisely invested in current clean-up technologies because the newer ones failed to develop); or C (where one has wisely waited for the new technologies which turned out to be more valuable than the current ones, and came on line quickly).  The difficulty is that one can easily end up at A (where one committed to the current technologies in the interest of rapid action only to have new and better technologies emerge to make the current solution look bad); or at D (where one decided to wait and put off clean-up efforts in hopes that a new technology would arise only to have the new technology fail to emerge.) 





	In general, the faster one thinks the technologies are improving, or the more rapidly the standards about what constitutes an effective clean-up are changing, the more desirable it will be to pay the price of keeping the stuff safe now while waiting for the new possibilities to appear. That is the value that is produced by buying the option on a potentially new and more valuable technology.�





	It is also worth noting that the analysis of individual decisions could be much different than an analysis of how the full portfolio of decisions across all the sites should be made. Perhaps DOE as a whole should hold more risk of a particular type than any particular site. Indeed, if DOE can experiment effectively with different types of clean-up technologies, it may make sense for it to use a limited number of sites as the “test beds” for investigating the new technologies, and to wait in all the other relevant sites until it has seen the results in the experimental sites.� 





	The worst situation, of course, is for DOE, under pressure to get on with the cleanup, commits itself to cleanup activities that do little in the short run to deal with the risks, and foreclose (or make much more expensive) future options. Simon observes just such a problem at Oak Ridge:





	 “In cleaning up contaminated sites such as those at Oak Ridge, a distinction was made between a ‘clean closure’ and a ‘dirty closure.’ When a disposal area underwent a ‘clean closure,’ the contaminated contents were removed, treated, and disposed of at another location. When a site underwent a ‘dirty closure’—the contents were stabilized and the site was re-engineered so that pollutants could not escape the enclosure... Although ‘clean closures were standard practice at least one other former nuclear production facility—Rocky Flats—it did not become the model at Oak Ridge. Instead, Oak Ridge implemented both ‘clean closures’ and ‘dirty closures’, the latter being a less costly and more easily accomplished procedure than clean closures. This ‘dirty closure’ method of dealing with waste was not considered a permanent solution because after 20 years part of the enclosure would need to be replaced and other measures perhaps taken to assure that no pollution escaped.”�





	In any event, this analysis suggests that rapid action on the clean-up at all sites might not be the most valuable course to take. Depending on local circumstances, there may be some advantages to delaying and experimenting rather than charging full speed ahead.


	


	[Nota Bene: I am not arguing here that these necessarily are either the motivations or the effects of the delays we observe in the DOE cleanup. It is quite possible that an objective analysis would find that DOE is moving much too slowly to take advantage of existing and foreseeable clean-up technologies. Indeed, some have suggested that DOE is using the technological uncertainty as a reason to delay incurring expenses now to get on with the cleanup effort.�  I am simply arguing that in some conditions, delay might be substantively valuable; or that delays that occur for other reasons can be used “profitably.” Whether this is actually what is going on is something that would be worth discussing at DOE.]





	1.2. Finding the Risks





	Even before one comes to these esoteric problems of dealing with uncertainty and change, however, many of the sites faced a far simpler problem: finding out where the important environmental risks lay. Typically, records of how the wastes produced in the course of the production of 40 years of nuclear weapons were originally disposed of were not kept or had been lost.� Moreover, actual practices were not always consistent with records. Thus, at the outset, many sites faced the task of identifying the nature and location of the environmental threats. 





	The need to recover lost records and survey the sites obviously added costs and imposed delays on the cleanup process. As Simon observed at Rocky Flats,





	“The IAG called for an environmental restoration process that would involve years of studies before any physical clean-up work could get under way.”�





It is important to keep in mind, however, that this constitutes “waste” and “inefficiency” only when compared against a standard that assumes the records would have been kept accurately from the beginning. It might have been appropriate to have had such a standard, and it is disappointing to discover that it was not met while the government was busily producing nuclear weapons (under pressures to keep the costs low). But it is by no means clear that the cost of actually doing this work now should be charged to the cleanup effort. It is more like paying the price of previous neglect. It is, in any case, a necessary first step in carrying out a valuable and effective clean-up effort.





	[Again, I am aware of the evidence in the cases that sometimes the sites added costs at this phase of the operation because they did not use all the data that was available, or did the site reviews again just to make sure. I am also aware of the evidence in the cases that private contractors are expensive and contracting procedures may not have been best for getting this work done inexpensively.� Insofar as these observations are true, there is an opportunity for improved management. Still the basic point I want to make here is that it costs both time and money to find and take the measure of the environmental hazards at the site. This, too, is worth discussion within DOE.]





	1.3. Developing Effective, Low Cost Solutions to Site Specific Problems.





	Note that so far we have been assuming that the technical problems faced by the sites were relatively similar, and that general technologies were either available or becoming available for dealing with them. To a degree, of course, this must be true. The problems that the sites face can be represented (at some level of abstraction) as quite similar (e.g. the problems of “high level waste,” “transuranic waste,” etc.).� Yet, it is also clear from the case that many of the sites presented quite unique and distinctive technical problems that required either the adaptation of existing general technologies to the specific circumstances of the particular sites, or the invention of some relatively new testing, extraction, or storage methods.�  Presumably, one of the things that adds to costs and delays is the thought that must go into inventing or adapting the specific methods to be used in the particular circumstances of the new sites.�





	The question of how varied the technical challenges at each site were is an extremely important one not only because it influences the amount and kind of thought that must go into each clean-up effort, but also because it affects the ease with which particular decisions about clean-up efforts can be reviewed at the center of the agency. If there is a “one-size-fits-all” solution, then DOE as a whole can act like a “production line organization” that mandates the general solution for all sites. Little calculation has to be made at the site. The review of the performance of each individual site can be relatively quickly and easily done by the center. If, on the other hand, each site requires its own solution, then DOE as a whole has to act more like a “job shop” that is forced to rely more on the technical competence and values of the local managers who are in the best position to know how the general knowledge contained within the organization as a whole has to adapted to fit local circumstances. So, a great deal rides on the question of precisely how general the technical solutions available to the organization really are.�





	1.4. Building Political Support/Tolerance/Enthusiasm for Decision





	So far, we have been exploring the technical reasons why the current delays and high costs might actually be justified on substantive grounds; i.e. why a slow, careful approach to environmental clean up might produce more value over the long run (even at the cost of continuing to spend money to support manifestly inadequate solutions) rather than a pell-mell rush to clean up using existing general technologies. Yet, in reading the cases, the factor that comes through most strongly as a factor that is slowing the process and increasing the cost is the extraordinary amount of time and effort that goes into the political task of building a commitment to a course of action. 





	The need for the political work comes from the fact that, over time, DOE’s nuclear weapons operations, and particularly the efforts made to clean up the environmental hazards created by them, have been exposed to increasingly demanding oversight. More people have taken an interest in these activities, and have gained increased formal and informal power to press their views on DOE.  As Varley observes:





	“For reasons of national security, DOE (and all its predecessor agencies) had enjoyed the authority to self-regulate in matters of waste management and environmental safety. Through a series of legislative, judicial, and administrative battles in the 1980’s, however, DOE lost much of that authority. 





	In 1980, the U.S. Congress enacted the Comprehensive Environmental Responsibility, Compensation, and Liability Act (CERCLA) -- also known as Superfund. CERCLA, administered by the EPA required the cleanup of hazardous and radioactive dump sites generated by past rather than ongoing activities. In the early 1980s, there was some uncertainty as to whether CERCLA applied to federal agencies, but in 1986, Congress, knowing the cleanup of the nuclear weapons complex would be directly affected, amended the law to include federal facilities explicitly within is purview.





	A more protracted argument raged over whether DOE was subject to the 1976 Resource Conservation and Recovery Act (RCRA). RCRA, administered by the EPA and EPA-authorized states, governed the treatment, storage, and disposal of wastes generated by ongoing activities. RCRA’s purview explicitly excluded radioactive material. But in 1984, the EPA won a federal lawsuit that gave RCTA authority over DOE’s non-radioactive waste. The decision left unresolved, however, whether mixed chemical and radioactive waste would remain strictly under DOE’s purview, or be regulated, in part, by RCRA. On May 1, 1987, USDOE issued a ruling that conceded, for once and for all, that the non-radioactive component of mixed waste was subject to the authority of RCRA.”�





	The increased legal exposure was both a cause and a consequence of increasing public concern about the environmental hazards created by the production of nuclear weapons. Significantly, 3 of the 4 sites we examined had experienced a local scandal that alarmed the local population. 





	In 1983, the citizens of Oak Ridge were stunned to learn from a local newspaper reported who had obtained records from DOE through the Freedom of Information Act that the Y-12 plant at Oak Ridge had released 470,000 lbs. Of mercury into East Fork Poplar Creek and Bear Creek between 1955 and 1968.�





	In 1986, the citizens of Hanford learned that radioactive wastes had been discharged into the soil and directly into the air and water in very large quantities (in keeping with the theory that “dilution was the solution.” They also learned that large quantities of radioactive iodine had been released into the air: an estimated 780,000 curies of Iodine-131 landed on nearby farm crops and grazing areas, were ingested by dairy cows, and entered the local milk supply.�





	Most dramatic of all, perhaps, in June, 1989 Rocky Flats was stunned by the sudden execution of an FBI search warrant that allowed FBI agents to take water, soil and air samples from the Rocky Flats plant to support their allegation that Rockwell (the local contractor) with DOE’s acquiescence, had burned radioactive waste in an unsafe incinerator, disposed of toxic waste in drinking water supplies, had filled trenches with uranium and plutonium contaminated drums, and had otherwise violated federal environmental laws.�





	The local scandals not only helped create the context for the legal decisions described above, but also fueled sustained Congressional attention to the problem. As Varley observes:





	“As the cleanup of the weapons complex got underway, in the late 1980’s, Congress generally supported environmental interests that sought to put pressure on DOE to move forward more aggressively. Over the years, Congress passed and strengthened environmental laws that directly affected the cleanup. This process continued at least until 1992, when Congress approved a bill, signed into law by the President, that cleared the way for fines to be levied against DOE for failing to comply with environmental laws. Until then, if the EPA fined DOE, the Energy Department could, and did, refuse to pay, citing sovereign immunity. As the cleanup budget grew, so too did Congress’ discontent with DOE.”�





	Thus, from the point of view of DOE and its individual site managers, an extremely complex structure of oversight emerged. DOE central was being closely monitored not only by the President and OMB, but also by a concerned Congress, and their newly empowered brother agency, the EPA. Local DOE site managers felt the hot breath of their pressured superiors in DOE, and also the pressure of regional EPA managers, and State regulatory agencies who had been authorized by EPA to enforce federal laws in their jurisdiction. And behind the Congress, EPA, and State level Environmental Protection agencies lay a wide variety of active environmental groups -- some national, some state, and some local. Thus, many found themselves with a right to participate in making judgments about what was important or valuable for DOE to do. Many others felt that they had a right and found a way to make their claims felt. 





	While the structure of oversight that emerged was shaped by national policies, the concrete circumstances that DOE site managers faced were profoundly influenced by local conditions. To a degree, all the sites had some of the character of a “company town.” The sites had originally been established in remote areas. They gradually became large enterprises. The result was that many living near the sites owed their economic well-being to the continued operations of the nuclear plants. Varley’s account of Hanford gives the flavor for many of the other sites as well:





	"Between them, the DOE-RL and its private contractors employed about 25% of Tri-City workers and --owing to high salaries -- contribute about 40% to the total Tri-City payroll. Richland, the "company town" built by the federal government specifically for Hanford workers in the 1940's and 1950's was the fourth most prosperous city in the state, just after some of Seattle's affluent eastern suburbs. Richland had country clubs, fancy restaurants, its own orchestra, and a healthy does of civic pride revolving around its identity as the "Atomic City"... Many Richland establishments used the symbol of the atom in their logos or sported “atomic” in their names (as in the Atomic Lanes bowling alley). The Richland high school sports teams were called the Bombers, and their athletic jackets featured a mushroom cloud behind a large "R" and the embroidered slogan, "Nuke 'em". When the town was officially incorporated in the late 1950's, the town leaders even rigged up a mock atomic explosion to celebrate.....One of the town's local heroes was Harold McClusky, a Hanford worker who became so radioactive after a plant explosion that he set off a Geiger counter at 50 feet, yet suffered no apparent health problems.”�





	This “cozy” relationship gave the DOE site managers some advantages in seeking a satisfactory negotiated solution to the hazards at the sites. As Simon observes about Oak Ridge:





	"There was no public outcry about the first reports of mercury releases into East Fork Poplar Creek and Bear Creek perhaps because Oak Ridge was a “company town,” where almost every family had a financial tie to DOE, or, as many DOE officials at Oak Ridge believed, because an extraordinarily large number of the town’s resident’s had scientific backgrounds—Oak Ridge had the highest concentration of residents with Ph.D.s of any US city.� The city’s Environmental Quality Advisory Board, after studying the scientific literature on mercury contamination—”Since the Oak Ridge National Laboratory is one of the world’s most prominent research institutions in the study of mercury contamination in the environment, we have excellent resources for surveying the worldwide information available to us locally”�—recommended a thorough analysis of the likelihood of any risk, of the characteristics of the contamination, as well as a study to determine “whether cleanup measures are warranted.”� Unlike some other, although larger, communities located near nuclear production facilities elsewhere in the nation, where local residents expressed great alarm over the threat to public health and the environment, at Oak Ridge the public tried to quiet the regulators. While not advocating “complacency,” the advisory board tried to “quell the alarm that has been expressed by some others,” an apparent reference to state and/or federal regulators.�,�


	


	In several of the sites, however, this “cozy” relationship was at least durably if not permanently damaged by the unhappy surprises that had alarmed even those inclined to be supportive of DOE. Those events described above, for example, had badly shakened the confidence of the citizens in Spokane, Washington and Boulder, Colorado. In addition, the citizens of Washington and Idaho had become concerned that they might become the locus of a national repository for nuclear wastes.�





	The net result is that at least some of the sites (most notably, Hanford and Rocky Flats) were left with an enormous amount of political work to do in building support for either a general approach, or a particular decision.� As Simon observes:





	 “The cleanup of Rocky Flats was to be carried out with greater public involvement than anything DOE had done at the plant before, at a time when the department’s credibility with the public was virtually nil. The public simply did not trust DOE or its Rocky Flats contractor to properly manage the cleanup of the Colorado plant....The extent of the public’s antipathy for DOE became clear by 1990 when, in the new spirit of openness that the regulators forced DOE to adopt in the aftermath of the FBI’s raid, Rocky Flats managers tried to explain to the public the environmental problems at the plant and describe their proposed remedies.  At the first such meeting, and at many others that followed, the room exploded with anger...Frazer Lockheart who was one of the DOE managers at those meetings recalls: “The mindset at the time..[was] lynch them and run them out of town. Whatever you do to them can’t be too bad.  Find ‘em, beat’em, put ‘em in jail.”�





	This work, at national, state, and local levels was made difficult not only by the fact that DOE was often starting with a substantial credibility deficit, but also because not all of the political actors who became interested in the DOE cleanup efforts paid attention to the same dimensions of performance. Some were interested in safety; others in aesthetics; still others in costs; and still others simply in making their point. The problem was also exacerbated by the fact that not all parties learn about the problem in the same ways. Some like facts and data; others depend on relationships with people to teach them. And, the political management problem was complicated by the fact that the set of groups paying attention to the problem do not necessarily stay the same. But by far the greatest problem was that the parties differed from one another in terms of how particular values such as safety, aesthetics, cost, uncertainty, and time should be traded off against one another. The choices to be made in developing the local site plans that would guide DOE’s cleanup efforts were, in fact, shot through with important value judgments about which reasonable people could disagree.





	An important question is how outside evaluators ought to regard the political work that is so prominent in the cases. To many citizens, and to many within DOE, this work is largely a waste of time. It seems like a huge transaction cost that could best be set aside so that the government could get on with the substantive/technical tasks of cleaning up the sites. It is hard enough to figure out the technical issues. It is more difficult still to work those technical solutions through a complex political process. Besides, if the technical decisions have to go through this political process, there is a substantial risk that many bad technical judgments will be made. It would be much better all around if the clean-up process could be “de-politicized.” 





	Varley describes the views of DOE employees and contractors in Hanford:





	"Many engineers and managers [at Hanford] argued that nuclear waste disposal was too complicated for the public to understand. This perception was underscored by press reports that many Hanford employees found muddled and distorted. ‘I would pick up the paper, I'd read something about Hanford, and I'd say, this guy's an idiot. This guy doesn't have a clue what's going on here'" recalls one Hanford engineer. 





	To involve the public in actual decision-making about nuclear ‘many of the decisions will not be technical decisions. They will be based on people's gut reactions. That's where the frustration comes in for many technical folks at Hanford,’ says one Hanford manager. ‘You have a lot of good scientists and engineers out here. Engineers, they're trained to say, ‘OK, you want me to do a certain thing, define the end-state.’ Then I can do the engineering and get you there. ‘Is cost an issue with you? O.K., you give me a cost constraint and I'll tell you what I can do to get there within the cost. You just tell me all the constraints, and I'll go do it for you. Just get out of my way.’ [With the public involved] the solution that gets picked may be the most cost effective, may not be the best engineering solution.”�





A similar view is expressed in Rocky Flats where the engineers talk about “PIMPS”; that is, a project that is “politically the right answer but not technically the right answer.”� And the Wall Street Journal, reporting on a particularly expensive project design at Hanford, editorialized, "Hanford shows what happens when an awesome environmental threat get linked to pork-barrel politics."� 





	To others, however, the time and effort, and the (apparent) compromises with technical efficiency that have to be made, are simply the price of democracy. One cannot figure out what government should do without going through this process. It's too bad, but it's inevitable in a democratic system. As Winston Churchill once remarked, “Democracy is absolutely the worst form of government except for all the others.” And if one likes this form of government, one must pay the price of it.





	Still others would view the demands of the political process in an even more positive light. (Moore, 1995) In this view, it is logically impossible to define success without going through some kind of democratic process. There is no technical answer to the question of how much society should be willing to pay to clean up the waste. Nor is there a technical answer to the question of how big an insurance premium it should purchase to avoid the costs of committing too soon to a particular technology. Nor is there a technical answer to how much we ought to encumber future generations. Such questions can only be resolved through a political process in which people with different views about these matters get to make their arguments, and some collective judgment results.





	An analogy to the private sector might help. We generally say that firms are efficient and value creating when they earn profits. The reason we say that is that we have a good estimate of the value that consumers placed on the value of the product and services: the price they paid for it. We know whether that price covered the costs of production. If it did, we say that value was created.





	In judging whether a public sector venture was efficient or effective, who plays the part of the customer? Who gets to decide what was valuable? One answer is the collective purchaser whose views are expressed through the political process. We may understand that the political process is crude, sometimes even corrupt. But how else are we to know what is publicly valued? In the end, the efficiency, effectiveness, or value of an enterprise can only be judged according to how well it did in achieving a collectively established purpose.� (That is the basic logic behind both program evaluation and cost effectiveness. It differs from the basic logic of benefit-cost, though we could decide collectively to use benefit cost analysis as a tool when that seemed both practical and feasible.)� 





	Viewed from this perspective, politics is a lot like marketing. We cannot figure out whether a public enterprise has been successful until we have a clear expression of public preferences. Thus, an important part of any public enterprise must be to help the public produce a clear expression of what they desire. "How clean is clean? What's the right trade off to be made between cost and control? What's a fair way to distribute costs?" The importance and character of this problem is revealed by Simon’s account of Oak Ridge’s efforts to deal with the restoration of East Fork Poplar Creek:





	“From the outset, the issue at East Fork Poplar Creek was: ‘How Clean is Clean?’ In other words, how much of the pollution in the creek—primarily mercury—would DOE have to remove in order to render it clean? How clean does it have to be to be considered cleaned up? This question was fundamental to environmental management at Oak Ridge, as well as to other sites in the nuclear weapons complex...





	The process for establishing how clean to make the creek was governed by the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) of 1980, also known as Superfund. CERCLA established procedures for assessing the risk to health and the environment that determine how the pollution will be remedied. At the heart of this process was a risk assessment that left room for interpretation regarding the factors that should be taken into account and included judgments about how much risk was acceptable. The process started with investigating and documenting the contamination to generate a risk assessment, from which was derived a so-called remedial goal option. The remedial goal option was the “magic number” specifying how clean clean will be. 





	In most cases around the nation this was a relatively  straightforward process. But East Fork Poplar Creek was different. Here the process became dicier because of the type of contamination. Risk assessment equations usually relied on dose values supplied by the EPA, based on previous research. Such reference dose values were developed for mercury—but a particular kind of mercury. The EPA used the most soluble form of mercury, mercuric chloride, the form that most easily enters the food chain, in making its calculations. Using this number the original risk assessment generated a clean up scenario in which there would be very little mercury, measured in parts per million, left in the soil after the cleanup. But the creek investigation showed that the largest percentage of mercury was not in this soluble form. Instead investigators found a different, more stable compound of mercuric sulfide. The initial risk assessment, utilizing values for mercuric chloride, generated a remedial goal option that called for cleaning up any concentrations of mercury greater than 50 parts per million (ppm). “That,” says Sleeman, “would have resulted in a huge amount of soil being removed. So we went out, worked with EPA and worked through their laboratory in Nevada to show them that the mercury we had was in a chemical form, that it wasn’t bio-available. It was basically mercury sulfide and it’s not soluble and it doesn’t get picked up by plants or that type of thing so it just kind of sits there.” 





	DOE engineers and contractors for the department agreed that because of the type of mercury in the soil, it was not as harmful as it would be otherwise. DOE was also driven to change the standard by the cost of removing so much soil, some $70 million. In general, the higher the cleanup standard—which is expressed as a lower number of parts per million, with zero ppm equaling the total absence of the material in the soil—the higher the cost. Not only the cost of removing the material had to be calculated, but the cost of storing, and possibly treating, mercury-contaminated runoff from the stored soil. “When EPA came out with the first 50 ppm number,” says Sleeman, “we ¼ looked particularly at what it would have cost at that number,” based on an EPA risk-assessment model. The cleanup standard, says Frye, Martin Marietta’s director of waste management, has a “huge impact” on decisions the waste management side of the EM (Environmental Management) organization has to make about capital facilities for managing the waste, potentially including the construction of a $30 million treatment plant.





	Studies showing that the mercury in and along the creek did not pose the same threat to health and safety as the mercury used to calculate the EPA’s remedial goal option convinced regulators that 50 ppm was too low. As it became evident, “that we were really not dealing with that worst case scenario,” says McCoy, “we collectively said, ‘OK, let’s try to pick a more reasonable dose value based upon the percentages of, the types of, mercury that were out there and tie that into the equation.’” As the administrator for the state’s portion of an  agreement between DOE, the Environmental Protection Agency and the state of Tennessee to oversee CERCLA activities at Oak Ridge reservation, McCoy was active in the process of determining the clean up standard for Poplar Creek. The more reasonable remedial goal option the state, EPA and DOE agreed on was 180 ppm. 





	But even this higher value was considered on all sides to be conservative, i.e., a value that erred on the side of being greater than what might be necessary to protect health and safety. “The environmental regulatory process,” says McCoy, “is based upon the welfare of the people and therefore has an automatic element of conservatism built in. ¼ We all recognize that the concept is still: if you’re going to err, you’re going to err on the side of protection.” 





	DOE officials, however, thought 180 ppm was too conservative. And so did the residents of Oak Ridge. The public had been represented in the process of determining the cleanup standard through an ad hoc citizen group comprised of local residents who volunteered to meet once a month for approximately one year to give their advice on the project.  The citizen group pushed to lower the standard from the original cleanup goal of 50 ppm.  In fact, the citizen group believed there wasn’t a sufficient threat from contamination in the creek to take any cleanup action at all, that it was better to leave the creek as it was.  Nonetheless, the group agreed, in the end, to support the 180 ppm standard. 





	When a proposed cleanup plan based on 180 ppm was presented at a public hearing in January 1995, it received a chilly response. The public agreed with DOE that 180 parts per million was, in effect, “too clean.” At this level the cleanup would have required the removal of about 56,000 cubic yards of material. Fred Maienschein, a member of the ad hoc working group of citizens, stated at the hearing, “there is a $50 million approximately, more or less, cost associated with the unnecessary conservatism applied for the remediation of East Fork Poplar Creek.  In today’s restrained fiscal environment for federal spending, I suggest that it’s not acceptable to spend that much money unnecessarily.  I believe the logical course is to reject the DOE proposal” of 180 ppm.  Another resident, who lived on the creek in a contaminated area, told the hearing that DOE and the EPA were “providing us with a level of security which is much larger than many of the risks associated with our lives” and suggested a cleanup standard of 1,200 parts per million.  Ellen Smith, a member of the city’s Environmental Quality Advisors Board, who also participated in the working group, told the meeting that the “180 ppm cleanup criterion is unnecessarily stringent for protection of human health.”  No one from the Oak Ridge Environmental Peace Alliance spoke at the public meeting and no one argued that 180 ppm would leave too much mercury in the soil.





	The public in Oak Ridge,” says DOE’s Sleeman, “is not your typical public. You have an awful lot of retired technical people and the public essentially just was totally against removals of that level. ¼ They had read  through all this detailed technical literature and the EPA risk assessment specialist was really put on the spot. He said he had never seen anything like this before.” 





	The public reaction, he concludes, was that DOE was “spending too much money to clean up the creek. ¼ They said, well, why knock down all these trees, dig up all the soil and ruin this eco-system to save a few, potentially, a few birds? ¼ And they were saying, it’s just not worth it. Why cut down all the trees and everything, we like our trees.” The community, says McCoy, was telling the EPA to: take the most scientifically, technically concise measurement you can get and go with it, versus take as close a measurement as you can get, and then, based upon uncertainties, add layers of conservatism. ¼ The community is a group of scientists largely. Therefore, they’re used to being accurate, precise in their measurements and in the decisions coming off of those measurements. So it’s kind of hard to maybe work under traditional ¼ environmental approaches, at least regulatory approaches.





	What happened at Oak Ridge, according to Lester Price, a senior manager in DOE’s Oak Ridge Environmental Management division, was “totally opposite of what generally happens around the country ¼ generally people say, the cleaner the better. I don’t care how much it costs.” Although there were contrary views, represented primarily by the Oak Ridge Environmental Peace Alliance, Oak Ridgers “generally aren’t starting out from that orientation,” Price notes. This public backing gave DOE a platform on which it planned to approach the EPA again about raising the cleanup threshold. The Energy Department planned to ask for a new standard of 500 parts per million, but fell back to 400 ppm, which Sleeman says will still “reduce the cost of the project significantly,” from $70 million to a projected $30 million, with the removal of approximately 10,000 cubic yards. “The public process is working,” says Sleeman. “In this case we totally agree with it, because it was our position to begin with.”�





	A similar kind of satisfaction with public decision-making was expressed by Randall Smith, an EPA regulator at Hanford: 





	"Decisions at the site here are a product of the process of negotiations of the public and people at the site about how to balance relative priorities in the cleanup. When you get done with that, I think it represents pretty good wisdom.”�





A somewhat more resigned assessment of the significance of political management at Hanford was made by Dan Silver, Smith’s state level counterpart:





	“The site has not been managed for cost, The greatest values have been first, safety...The second value they manage for at the site -- if I can just call it "relations." Relations between DOE and the people of the state were terrible. There was no trust or credibility. They've been relatively successful in both of those values. It is a much safer place than it was six years ago. The industrial accident rate has dropped. The tanks are not going to explode. They paid hundreds of millions of dollars for that. And they've done a very good job at relations with the state, environmental groups, the tribes. Even the most vocal critics of Energy would say it's much better than it was six years ago. But, they haven't focused on environmental value return for dollar of cost.”� 


	


	At any rate, the time and effort that is spent on politics, and the technical concessions that are made in this process, can be treated as a complete waste, a necessary evil, or as something that is both valuable and essential to creating public value through the clean-up efforts. However one views the political problems, however, it is quite clear that one must deal with them effectively if one is going to be able to clean up the sites.  As Simon observes about the early days of Hanford: 





	“DOE officials quickly learned that the public’s anger with DOE...could make implementation [of a specific cleanup project] politically impossible. This became apparent when DOE announced a major plutonium project soon after the [FBI] raid. The Plutonium Recovery Modification Project for Building 371 (as the project was known) would result in plutonium residues being converted into weapons grade plutonium, a transformation that would allow the material to be handled relatively safely, paving the way for the ultimate disposal of the residue. Because this cleanup project would involve only pure plutonium, DOE had the authority to develop and carry out its plan without seeking EPA or CDH approval. But without an okay from the regulatory authorities who were seen by the public as protectors of the public health, residents had only DOE’s word that the project was safe -- and DOE’s word counted for very little...”[The project] was dead in the water, killed because the community was so concerned about DOE’s motives and had such a low level of trust for [DOE],” comments Beth Brainard who headed DOE’s public relations department.”�





	Effective political management is necessary in the short run to get on with the task of cleaning up. It is also valuable in the long run. If one takes the time to build legitimacy and credibility now, one may have a wider range of discretion and be able to move more expeditiously in the future. On the other hand, if one moves too quickly now at the expense of political legitimacy and support, the costs associated with political problems will increase. Thus, an important point for DOE to examine is what constitutes “best practice” in the political management of the clean-up effort as well as the operational and technical management of the projects. Perhaps there are some ways of proceeding that would lower transaction costs in the future, and increase everyone’s confidence that the DOE clean-up effort was reliably delivering what “the public” really wanted.�





	1.5. Net Value





	Success means quick, cost-effective clean-up. It also means waiting for the best technology to appear, and inventing new methods where needed. It also means building political relationships that can be used in the future. But these describe results or outcomes. They do not describe the costs of the resources used to produce these results. The net value of DOE’s clean-up effort depends on how much was spent in producing these results as well as the value of the results. 





	Note, however, that the costs are reckoned in two different currencies. One is how much tax money was spent to support the activities, buy the equipment, etc. Those costs show up in the financial accounting systems of DOE. The other important currency, however, is how much state authority was spent.� All regulatory agencies spend state authority as well as money. � All other things being equal, we would like to use less state authority to achieve a particular result.  





	The amount of state authority we use is often revealed in the extent to which courts have to be engaged in the process of adjudicating disputes between the regulator and the regulated. Of course, the situation in the DOE case is somewhat unusual. In these cases, Federal and State Governments are regulating (and fining!) other agencies of the federal government. Insofar as this is true, we might imagine that the cost of using the regulatory authority of the state was negligible, since it was not being brought to bear on private individuals and corporations at the expense of their liberty. But insofar as the regulations imposes costs on all of us, and insofar as it produces resistance and indignation among the government agencies who do our collective work, the use of regulatory authority in this case is as costly as when it is brought to bear on private companies and individual citizens. 





	1.6 Summary





	At first glance, when we examine the DOE cases for evidence of “value creation” or “efficiency and effectiveness”, the record seems discouraging. A great deal of money has apparently spent to produce little of substantive value. But this discussion gives us an interesting alternative definition of success. It is not just quick, effective clean-up that constitutes public value. Properly understood, public value has been created by DOE’s clean up efforts. The effort has continued to keep the population safe from hazards while we search for lower cost methods of keeping us safe from the environmental threats in the future. � They have also succeeded in developing new capabilities in organization.





	DOE has also succeeded in initiating a political dialogue that is necessary to define what constitutes a valuable response to local hazards. They have also begun to build trust that will make future planning, and adjustments of current plans, go more smoothly.  





	These are real gains and required lots of work. Such accomplishments can be ignored and treated as valueless only if we make unreasonable assumptions about the ease with which technical uncertainties, organizational inertia, and political conflicts and distrust can be overcome. 





	The difficulty in properly accounting for the value being created by the DOE clean-up effort stems from confusion about reasonable expectations. Unreasonable expectations, in turn, produce despair and cynicism which really does undermine long run effectiveness. The alternative is to see more accurately what DOE has actually done to deal with the circumstances they now confront. Against that standard, their performance may look quite a bit better than it at first seems. At any rate, our next effort is to look at each site in terms of the value that each has created.





2.0. Success in the Sites: Where They Started, How Far they Have Come





	The sites that became the focus of case studies were explicitly chosen to represent variability in “performance.” Two of the sites (Idaho and Oak Ridge) were viewed as relatively “successful.” They were actually engaged in cleanup efforts. The cleanup initiatives seemed to be reasonably well designed to achieve cleanup objectives at low cost. Relationships with regulators and local political groups seemed reasonably well established. The other two sites (Hanford and Rocky Flats) were viewed as “problems.” Efforts to cleanup the local hazards seemed mired in technical confusion and political controversy. Lots of money was being spent to: 1) keep dangerous conditions tolerably safe while longer range technical solutions were being investigated; and 2) to support the seemingly endless paper studies and elaborate negotiations that would ultimately produce the detailed plans that would guide the cleanup efforts. Despite the efforts, progress seemed stalemated: there was little cleanup, and relationships continued untrusting.





	The reason for selecting the sites to produce variability in levels of “performance” was to permit us to make some tentative inferences about “best practices” at the sites. We wanted to be able to see what distinguished the practices of the managers at the “successful” sites from those at the “problem” sites. There are several difficulties with this approach, however.





	The first and most obvious is that despite (or perhaps because of) our work in section 1.0, it remains difficult to rate the overall performance of a site. We have seen that it is more difficult than it first appears to characterize a cost-effective cleanup effort, and that it is as important to discuss the quality of the working relations between DOE and its various overseers at the sites as it is to characterize the costs and benefits of the cleanup effort. Even after we have sorted out the difficult conceptual questions of what should count as a success, it is hard to get comprehensive, accurate, and objective information about current conditions at the site. Thus, our ability to characterize the performance of the sites in relevant and accurate terms is limited. We are stuck with impressions and reputations rather than hard numbers.





	The second is that the “performance” of the sites is being measured at a particular point in time. The observed level of performance is then being compared to a standard based on the performance of all DOE sites. High performance sites are those that have done well in terms of cleanup objectives relative to the other sites. What is missing from this approach, of course, is any sense of how far the sites have come. The right way to measure the performance of the sites is to compare their current position with their position at the start of the cleanup period. It is that difference that is presumably the important result of managerial efforts. A site that started in a very poor position, and advanced very quickly, but still fell short of other sites that started in a more favorable position should (arguably) be viewed as more successful than a site that started in an advantageous position, failed to move forward very rapidly, but still reached a higher level of performance than other sites due to its “headstart.” 





	The third problem is that it is not at all clear what interventions should be viewed as important kinds of managerial practices that could make a difference in the performance of the sites. We will go into this issue in detail below. Suffice it for now to observe that interventions at the site are made at two different levels: central DOE intervenes by establishing policies and procedures which sites are expected to follow; and local site managers take actions (with or without the express authorization of DOE central) that affect levels of performance. And, of course, there are many factors other than initial conditions and explicit managerial actions taken by DOE personnel that can shape performance at the site including the personalities of regulators and political activists at the sites, the amount of media attention that gets focused on the cleanup process in general, or specific projects at specific sites, the motivations and capabilities of the contractors working with DOE at the sites, and the sheer technical challenges represented by the sites. With only four cases to look at, it is impossible to “control” for all these potentially influential variables.





	Still, by comparing sites that, at some gross level, look different in terms of their success in achieving cleanup goals, it is possible to develop some tentative hypotheses about conditions or factors that are favorable to achieving cleanup objectives, and the kinds of managerial efforts that seem best able to exploit favorable opportunities and cope reasonably well with unfavorable circumstances. That means starting with as good a representation as we can of both the current level of performance and the initial conditions at the sites. We begin with the relatively successful sites.





	2.1. INEL/Idaho





	The site that is generally considered the most successful of all DOE’s cleanup efforts is the Idaho National Engineering Laboratory (INEL) in Idaho. Varley summarizes the reasons for this view:





	“The Idaho Operations Office of DOE (DOE-ID), which administered the bulk of INEL, had succeeded in gaining the approval of its regulators and DOE Headquarters for 11 “Records of Decision” -- more than any other site in the DOE complex. INEL had been able to make decisions more quickly and cheaply than other sites, and had also done more actual cleanup work, at less cost, than many of its counterparts.”�





	Later in the case, she offers more detail on the accomplishments at the site:





	“By the end of 1994, five years into the cleanup, DOE-ID managers were able to rattle off a host of accomplishments. Of the 443 areas identified as potential contamination problems across the site (outside the RWMC, intended for waste disposal), DOE-ID had persuaded its regulators that 101 required no remedial action (unless they were later shown to add to a cumulative environmental problem). DOE-ID had recommended “no action” at another 152 sites, as well, and the regulators were in the process of reviewing these. DOE-ID had received all the necessary approvals on 11 RODS. In addition, says Lyle, “Our average cost per decision is substantially lower than everybody else’s. We’ve also realized more cleanup for fewer dollars than anybody else.” 





	EPA’s Pierre notes that by comparison to many Superfund sites, in or out of the DOE complex, INEL had managed to conduct its Remedial Investigation/Feasibility Studies quickly. “It’s not uncommon in Superfund for the RI/FS stage to go on for many years—12 to 15 years at some sites. At INEL, we’ve gotten many of them to under 30 months. I think that’s a success story in itself. And we haven’t cut corners.”  What’s more, adds DEQ’s Nygard, INEL was conducting its RI/FS studies for $3 million on average, compared to $20 to $30 million at some DOE sites. And by making decisions on some contaminated spots using existing data, rather than launching a RI/FS for each one, the cost and duration of the study phase were reduced even further.”�





	It is also worth noting that INEL had served as an important “test bed” for the exploration of some cleanup technologies that were being considered for use at other DOE sites.� Although the efforts were not successful locally, they were successful in preventing DOE from pursuing the ideas in other locations.





	Predictably, given the subjective nature of the evaluation of site level performance, not everyone agreed that Idaho-DOE had been successful. Varley notes that: “Chuck Broscious, Director of the small Environmental Defense Institute in Troy, Idaho, argued that INEL had been ‘ramming RODs through the mill and walking away from very serious contamination problems.’ He believed the reason for INEL’s so-called success was that state and federal regulators were allowing INEL to get away with leaving a great deal of contamination in the ground.”� 





	Moreover, others thought that Idaho had enjoyed particularly favorable initial conditions: namely, that INEL had a smaller volume of nuclear waste than many other sites, that the wastes had been managed better in the past, that there seemed to be little political pressure on DOE-ID or its contractors; and that the regulators seemed more tolerant of innovative, low cost cleanup methods.� But it also seemed that DOE-ID deserved some credit for its accomplishments: specifically because it had not resisted the demand for cleanup and had instead moved towards compliance voluntarily before it was forced to do so, and because it seemed to work hard at forging and sustaining the relationships that were necessary to gain approval for and carry out the cleanup initiatives. In any event, at DOE Headquarters, INEL was considered one of the “star” sites both because it had succeeded in cleanup efforts, and both as a cause and consequence of that fact, had created successful working relationships with federal, state and local regulatory and political groups.





	2.2. Oak Ridge





	Next to INEL, the site that was generally viewed as most successful at DOE Headquarters was Oak Ridge in Tennessee. Hard data about the performance of Oak Ridge is a little harder to come by, but Simon found a different way to capture the site’s performance:





	“That Oak Ridge was well into the process of cleaning up the reservation was evident even in a simple comparison of the list of fiscal 1991 accomplishments for Rocky Flats and Oak Ridge. The politically-hamstrung Colorado site was heavy with paperwork—”made payments,” “met all deliverables,” “prepared conceptual design,” “submitted annual ¼ progress report”—whereas the corresponding list for Oak Ridge was replete with physical accomplishments: “destroyed,” “refurbished,” “operated,” “removed” and “began processing.”� 





	As in the case of INEL, it was possible to attribute the relatively successful performance of Oak Ridge to favorable conditions at the site that existed independently of DOE’s managerial efforts. More than most other sites in the DOE weapons complex, Oak Ridge began and remained a “company town.” As Simon explains:





	“A significant factor allowing cleanup projects to move forward at Oak Ridge was the political/regulatory environment. Regulatory authorities in Tennessee, though occasionally arching their backs, generally complied with DOE’s efforts to take a cost-sensitive approach to cleaning up Oak Ridge. This served to give Oak Ridge a relatively low profile, which permitted compliance agreements between DOE and the EPA, directing how the cleanup would proceed, to be negotiated expeditiously by relatively low-level staff for both departments. This was in sharp contrast to the extremely high-visibility Rocky Flats site, where a DOE assistant administrator—a political appointee—helped hammer out such agreements. But in Tennessee, says Warren, “when DOE negotiates compliance in Region IV [which includes Tennessee] they essentially negotiate it with a senior level staff person, or no more than a middle manager in the regional office. So it’s very quiet.” 





	DOE officials, for their part, felt that the regulators were generally cooperative and understanding of their requirements. “When I talk dollars with EPA,” says Robert Sleeman, who was the director of DOE’s environmental restoration division at Oak Ridge, “they almost always respond to that. If you can show them what you’re doing is really too expensive, they’re almost always reasonable.” As a result, Oak Ridge was making significant physical progress containing the harm to the environment caused by the reservation’s many contamination sites.”�





	2.3. Rocky Flats





	The comparison that Simon makes with Rocky Flats was made by others as well. Indeed, along with Hanford, Rocky Flats was considered one of the most problematic sites in the DOE complex. As Simon reports:





	“There was essentially unanimous agreement among the CAB, DOE, EG&G, CDH and EPA that the quality and pace of the cleanup of Rocky Flats, as of mid-1994, had been poor, with one EG&G official going so far as to call it ‘abysmal.’”�


Simon also records some of the particular reasons for this judgment:





	“The first years of the cleanup at Rocky Flats, through 1994, consisted of paperwork, including feasibility studies, investigations, and other precursors to the physical cleanup. One gauge of the quality of the cleanup was the expertise exhibited in these reports.  Progress, or timeliness, could be measured against the deadlines for these investigations specified in the IAG work schedule. Many of the IAG-mandated reports that DOE submitted were either late and/or not acceptable to the State or EPA. In 1992, the CDH criticized DOE and its contractor for submitting ‘substandard’ documents and for having asked for 26 deadline extensions since the IAG was signed the year before. In July, 1994, DOE agreed to pay a total of $2.8 million in penalties for missed deadlines.”�





	By mid-1994, however, things were beginning to pick up at the site. As Simon puts it, the cleanup effort had “moved into second gear:”





	“A drain system to collect contaminated groundwater and a treatment building, both at OU1, and another treatment facility at OU2 had been completed. Work was also progressing on the new reservoir to collect runoff water from the plant. And the plant’s plutonium solution tanks were being drained to provide safer storage for this critical material...DOE and EG&G in their attempt to speed the cleanup, announced in 1994 that they could completely ‘remediate’ the site by the end of the decade.”�





	The quality of the working relations at the site remained difficult, however. Indeed, local regulators expressed deep skepticism about whether the approvals DOE and EG&G would need to achieve their ambitious goals would be forthcoming. Schieffein, of the CDH observed:





	“They’re trying to sell the idea that things are looking great and we’re on our way, and by 2000, boy, this place is going to be really looking good. And that’s just not true.”�





	The lack of progress, as well as the uncertain future prospects at the site, cannot be explained by the technical problems faced by the site. Simon notes:





	“Compared with the cleanup problems at some other facilities in the DOE weapons complex, such as the 57 million gallons of high-level radioactive waste stored in tanks at DOE’s Hanford facility, the technical challenges at Rocky Flats were minimal. Although a technological breakthrough might ease considerably the task of disposing of the leftover plutonium at the site, the cleanup at Rocky Flats did not await, nor was it dependent upon, leading-edge technology.”�





The problem lay, instead, in the unique history of the site, and the toll that history had taken on the quality of the working relationships among DOE, its regulators, and its contractors. The fact that the facility had been badly sighted and that the city of Boulder had grown large enough to be immediately threatened by the site created a political context that got steadily worse over time. The surprise and alarm created by the FBI investigation got the cleanup effort off on a very bad footing. So, it was not surprising that Rocky Flats was having problems. What was unclear whether there were steps that management could have taken that would have accelerated the process of healing these wounds, and allowed the cleanup effort to go forward more rapidly.





	2.4. Hanford





	Perhaps the most problematic site in the DOE weapons complex was Hanford. Varley describes Hanford’s public reputation:





	“By the end of 1994, the five-year mark of the cleanup of the cleanup of the United States’ nuclear weapons complex, DOE’s Hanford site was frequently cited by politicians and the press as a symbol of government failure on a spectacular scale. Once the biggest star in the US’ nuclear weapons constellation, Hanford was now castigated for what seemed a stunning display of wasteful spending. In the first five years of the cleanup, the site had spent $5.4 billion and had accomplished little cleanup. Ninety two percent of the Hanford budget funded ‘overhead,’ according to a report of the GAO. Thomas Grumbly, the DOE’s Assistant Secretary for Environmental Management, stated publicly in 1994 that he thought Hanford -- the site of the largest DOE cleanup -- wasted $1 of every $3 it spent.”� 





	Whether the reputation for waste and inefficiency was deserved depends a great deal on how one views the daunting political and technical challenges represented by the site. From the point of view of the site managers, a great deal of progress had been made. As Varley reports:





	“More than 40% of the site -- albeit areas with very little contamination -- had been cleaned up and released for public use. A tank containing high level radioactive waste, considered unstable and at risk of explosion, was stabilized. And Hanford workers designed and built waste water treatment facilities in order to halt the discharge of billions of gallons of waste water into the ground each year -- a practice that had enlarged an underground plume that environmentalists feared would accelerate the movement of contaminants into the nearby Columbia River. DOE-RL had also forged workable relationships with federal and state environmental regulators; developed a credible, broadly representative mechanism for involving the public; crafted a blueprint for proceeding with the cleanup that had widespread backing in the state; and introduced productivity incentives into the contract between DOE and the largess of Hanford’s private contractors. Some of DOE-RL’s senior managers went so far as to claim that by the start of 1995, Hanford was poised to become the nation’s nuclear cleanup model; other interested observers, less sanguine, predicted that DOE would find a way to negotiate and plan forever, but would never get down to cleaning up very much of the waste.”�





Viewed from their perspective, they had done excellent work in laying the groundwork for a successful cleanup effort. Having been dealt a particularly difficult plan, they had worked efficiently and effectively to overcome their initial problems. Their accomplishment was not yet measured in physical cleanup; it was measured in creating the potential for physical cleanup to take place.





3.0. Defining Management: DOE Central and Site-Based Initiatives





	To gauge the contribution that “DOE management” made to the relative performance of the four sites, and, on that basis, to discern better from worse practices in the management of the cleanup effort, we must first define what we mean by DOE management. A crucial distinction is that between:1) the actions taken centrally by DOE that established the organizational context within which the individual site managers did their work; and 2) the actions taken by individual site managers to exploit the opportunities (or cope with the difficulties) that the combination of DOE central policies, local substantive conditions, and local political circumstances created for them.�





	Note that the research design (which depends on looking at four cases over time) allows us to have a crude way of distinguishing the impact of DOE central policies from the actions taken by individual site managers. Because we assume that DOE central policies are consistent across sites but vary over time, their impact should be revealed by the observed changes across all the sites over time. Because local initiatives differ from one another, we may be able to see their impact by observing the cross-sectional differences across sites. The difficulty, however, is that there is an important feedback between central policies and local initiatives.  As local actors cope with their immediate problems, and find better and worse ways of doing things, those practices spread through the organization. They may even end up being codified in central policies. Presumably, the amount that is accomplished at each site is the sum of DOE central’s contribution, and what each site manager was able to make of the situation.





	3.1. DOE Central Managerial Initiatives Affecting Site Performance





	Reflection on these cases (combined with the previous Weiss/MIT studies) indicates that DOE central policies have had an impact on local site performance through many different initiatives.





		3.11 Re-Defining DOE’s Mission/Focusing on Clean-Up





	Perhaps the most important effect of central policies is the impact that DOE leadership has had on re-defining the mission of DOE’s nuclear weapons complex. Indeed, it would be easy to overlook how dramatic the change in the organization’s fundamental mission and product has been.� In the space of about five years, the nuclear weapons complex went from an obsessive focus on producing nuclear weapons as consistently, securely, and inexpensively as possible (without worrying too much about the environmental hazards that such efforts produced) to facing the new “adaptive” challenge of coping with the environmental hazards created by 30 years of this sustained, urgent effort.� Producing such an about-face in organizational mission is no easy task. It was both necessitated and facilitated by important changes in the organization’s external environment which simultaneously increased the urgency about cleaning up the environmental hazards and reduced the importance of building bombs. But the changes also depended on leadership from the managers of DOE who gave the external pressures appropriate weight inside the organization, and channeled the pressures through new structures and operations that they created.





	The magnitude of the change in the culture of the various facilities that comprised DOE’s nuclear weapons complex is well illustrated by the cases. Simon offers a vivid picture of the insulation of Oak Ridge:





	"During its early years Oak Ridge was a ‘secret city’....The industrial facilities and the city, the latter complete with shopping center, school, theaters, churches and segregated housing, was originally fenced off from the outside world and strangely absent from maps of the area. By the war’s end, 82,000 people worked at these plants. In 1949 the town was opened to outsiders, though fences still protected the plants and the surrounding 34,763-acre reservation. In 1953, the perimeter fences were pulled back to the immediate area surrounding the plants, and the main roads through the reservation were opened to the public."�





	In describing Rocky Flats, he offers an equally vivid picture of the culture within the plants that grew up behind these fences, and the views that were held among those within the plants about those who were concerned about the environmental hazards the plants were creating.


	“[As late as 1986] there was limited regulatory oversight. Rocky Flats was still working full bore to produce nuclear triggers and was not forthcoming with regulators and the public about its handling of hazardous materials. ‘Environment becoming a big deal. The EPA can destroy us,’ the Rockwell Plant Manager, Dominic Sanchini, wrote on July 1, 1986 in a diary the FBI discovered in a raid three years later.� 





He then goes on to describe the impact of the FBI raid inside Rocky Flats’ walls:





	“After the FBI raid, Rocky Flats underwent a radical transition. For 40 years the plant had been on a single-minded mission to produce bombs, without giving much consideration to the proper handling and disposal of the hazardous byproducts of its effort. Now that situation was about to turned on its head. Soon after the raid, the plant stopped producing nuclear triggers and took the first steps to begin the long process of cleaning up the site. Within months of the raid, a number of major decisions moved the plant in this direction. DOE terminated its contract with Rockwell international. The Secretary of Energy ordered a halt to plutonium processing at Rocky Flats. The Environmental clean-up budget for Rocky Flats, which increased from $50 million in FY 1989 to $280 million in FY 1993.”� 





	Such a dramatic turnaround in substantive mission had to have dramatic changes on the culture and morale of the organization as a whole. These may have been tempered by the fact that the organization was not forced to “downsize” dramatically,� and that the work remained largely technical work associated with the handling and transformation of nuclear materials. But the meaning of the work to those employed by the organization had to change dramatically. 





	What support central management could give to making these important changes -- from praising the past, to showing the importance of the current and future challenges, to building structures and performance measurement systems that could succeed in focusing DOE attention on these problems, to making the tough resource allocation decisions that put adequate resources into the hands of the clean-up effort -- were very important to creating the climate in which DOE as a whole, and the site managers in particular could turn to the current tasks with a will to succeed. Varley describes the important role that Presidential and DOE leadership played in re-orienting the DOE nuclear weapons complex to its new mission:





	“The beginning of the end of the Cold War came in 1989 with the fall of the Berlin Wall. That same year, President George Bush took office and appointed a retried navy admiral, James Watkins, as his Secretary of Energy. That year Watkins announced a shift in emphasis at the DOE: the agency's primary mission would no longer be the production of nuclear weapons, but the environmental cleanup of the nuclear weapons complex.....A new billboard appeared at the entrance of the Hanford site -- a fuzzy photo of children picking wildflowers along with the slogan, ‘It's the nature of our business.’�








	Indeed, it may be that the need to re-focus the attention of DOE on this new task was what required an aggressive centralization effort in the early days of the clean-up mission.� Simon describes the early initiatives taken by DOE central to respond to the increased urgency about re-orienting the DOE weapons program toward a concern for environmental clean-up:





	“Although there had been movement prior to the FBI raid on Rocky flats toward emphasizing the importance of protecting the environment from future hazards and cleaning up extant contamination, the FBI action propelled these initiatives forward, and helped make environmental issues a top departmental priority. “I think if you can look at one event in the history of the DOE that has caused change, it was the FBI raid at Rocky Flats,” said DOE’s John Layton. The changes at Rocky Flats coincided with a reorganization of DOE’s Washington Headquarters that put a higher priority on environmental protection department wide. In November 1989, the Secretary of Energy created a new Office of Environmental Restoration and Waste Management (EM) to coordinate clean-up projects across the complex. The DOE EM office was divided into three program offices, representing the division of responsibilities for the clean-up of DOE sites across the country. The Office of Waste Operations, designated EM-30, oversaw the treatment, storage and disposal of the waste generated as a byproduct of other activities. The Office of Environmental Restoration, known as EM-40, oversaw all projects that endeavored to clean up these wastes. The Office of Technology Development, known as EM-50, oversaw issues and programs relating to providing new technologies for cleaning up contaminated sites.”� 





		3.12. Doing Their Part to Support National Cleanup Strategies





	DOE central was also important in taking actions which profoundly affected the shape of the cleanup effort, and the confidence with which local sites could proceed. A big question here, of course, was how much money DOE was going to be able to raise from an increasingly tightfisted Congress to support cleanup efforts at the sites. Indeed, as the cases close in late 1994, the biggest question facing many of the sites is whether DOE will in fact live up to the deals that had been painfully negotiated over the prior five years.� Varley describes the problem:





	“By early 1995, DOE as a whole had become an embattled  agency. The zealous freshman Republican legislators elected to the House in 1994 had proposed eliminating the agency altogether. Energy Secretary O’Leary headed off this draconian move with a promise to slash the agency budget—$17.5 billion in 1995—by $14 billion over the next five years. Some $4.4 billion of that reduction was expected to come from the Environmental Management program, which accounted for nearly a third of the DOE budget. What the budget crunch would mean to INEL was still uncertain by early 1995, but DOE-ID managers were concerned that DOE-HQ appeared to be backing away from honoring the environmental compliance agreements crafted at each site. The mere uncertainty created its own burdens says Jensen. “Constantly, daily, sometimes hourly, things come down [from Headquarters]. They’re saying, ‘Someone’s got to testify to Congress.’ ‘We need this information.’ Or ‘What would you do with $10 million less if we had to cut you?’ What would you do with $20 million more?’ And that doesn’t sound like a big deal, but $10 million is a lot of money. It takes a long time and a lot of people to plan that kind of work. So we have a huge organization here that essentially just deals with ‘what-if’ games and playing with money.”�





In fact there was growing concern about the extent to which locally negotiated deals had committed DOE central to more spending and less efficient spending than the national government was willing to afford.�





	An important related question was whether DOE central could succeed in creating some kind of central, national repository which could accommodate the newly re-packaged wastes from the sites. This had a profound impact on local cleanup efforts simply because most of the local sites are facing the question of whether they should reclaim and re-package nuclear wastes in preparation for shipment to some permanent storage on one hand, or whether they should cover over the existing sites and effectively reduce the costs and environmental risks of storing the material on site on the other.� Moreover, it often shows up in the cases that much of the local politics is focused on the question of whether local sites might become more or less permanent sites for the storage of materials shipped in from elsewhere.� Thus, the continued uncertainty about whether there will be a permanent storage site (a project that is DOE central’s responsibility to resolve) is having a big effect on both the politics and the substance of local clean-up efforts. The uncertainty tends to weaken the commitment and resolution to any solution that involves packaging for shipment and storage, because there is no guarantee that the wastes will ever be shipped anywhere. This, in turn, makes the short run cost advantages of on-site storage seem even more tempting.





	A similar question concerned the ways in which particular other kinds of central facilities could be utilized in supporting locally negotiated cleanup plans. Varley describes a very specific problem that created tensions between DOE central and the site managers at Hanford:





	“USDOE criticized the costs and timeline of key aspects of the TriParty Agreement...The chief example was the schedule for constructing Hanford's high waste vitrification plant. Nationwide, DOE was planning to build three such plants. They were complicated and expensive, as they had to be operated entirely by remote control, and the USDOE had decided to stage their design and construction and learn from experience. The first vitrification plant was under construction at the Savannah River site, the second was to be built at Hanford, and the third, at the Idaho National Engineering Laboratory (INEL). By 1990, however, the Savannah River plant was significantly behind schedule and over budget, with unresolved technical problems. USDOE was therefore, reluctant to begin work on the Hanford plant.”�





	In the background of all of this was the important question of whether and how DOE central would allocate limited resources to the hungry sites. For the first five years of the cleanup effort, the effort had been to negotiate plans for the cleanup with the local sites. As noted above, that committed DOE to a certain level of effort on a nationwide basis -- a level that DOE central was not sure it could support. This created major problems for the credibility of local site managers. As Varley reports:





	“DOE-ID managers and their regulators were also concerned at the idea voiced by DOE’s Assistant Secretary for Environmental Management, Thomas Grumbly, that, given the budgetary constraints, cleanup of the DOE weapons complex should be prioritized on a national level. “That’s not even allowed under statute,” says Nygard. “Are we supposed to ignore what we’re doing here and say, ‘Well, yeah, we hear you. Send your money to Rocky Flats or Ohio or someplace. We’ll slack off on our milestones, because you’re right: your risk-based models show there’s a bigger problem someplace else’?” Says Lyle, “If you have places with massive problems, well, that’s where everybody wants to give money to. It has nothing to do with whether or not those people can do anything with that money. I could have taken our site off the NPL five times by now with a fraction of that money, and bought an island with what’s left over.”�





It also created some perverse incentives for local site managers. As Simon observes in discussing Rocky Flats:





	"The ability to fulfill those plans would depend, in part, on the funding Oak Ridge received from Washington. But some managers feared that their success, in particular their generally cooperative relationship with their regulators, put them at risk of losing out in the annual Washington budget wars. “Sometimes the money goes to the squeaky wheel,” an official says, noting that Congress, the Office of Management and Budget and DOE headquarters hear very little noise emanating from Tennessee. “If they’re nice guys,” one Oak Ridge DOE official says of the TDEC, “then they’re not the squeaky wheel then what’s to keep the money from all going to Rocky Flats.” Paradoxically, however, the reverse was also true. If regulators were cooperative and the site was making progress, “that makes the line managers [at headquarters] especially more sympathetic with putting money here,” this official adds.”�





	Thus, the overall success of the sites did depend to a great deal on the success that DOE central had in raising funds for the overall effort, on creating the specialized facilities that the cleanup efforts at the sites required, and in prioritizing expenditure decisions in ways that would support rather than undermine the painfully negotiated local agreements. This was no small task.





		3.13. Centralization v. Decentralization





	DOE central also had a crucial effect on the speed, costs, and effectiveness of local clean-up efforts by decisions it made about how much of the authority over the key clean-up decisions it left to local site managers. Over the period covered by the cases, it seems that DOE went through a particular cycle from: 1) decentralized operations in the period in which nuclear weapons were being produced according to procedures developed over 20 or more years of production; to 2) centralized operations in the period in which Admiral Watkins led the agency and worked to focus the agency’s attention on the clean-up effort; to 3) to decentralized operations under Hazel O’Leary as the agency tried to make more rapid progress in the clean-up effort.� 





	Varley describes the experience of this changes from the vantage point of the Hanford site managers:





	"Historically, the DOE field staffs...had paid little heed to their DOE compatriots in Washington. 'DOE field offices were king. they would tell Headquarters pretty much what they were going to do and what they weren't going to do,' says DOE-RL Deputy manager Izatt. When Watkins was appointed to head the DOE, the agency had been buffeted for several years by scandals over allegedly unsafe and irresponsible operations at Hanford and other DOE sites. Watkins' brief was to get the DOE house in order. He moved swiftly to break up what he saw as the "fiefdoms in the field, and to centralize authority at DOE Headquarters, increasing staffing for the headquarters office significantly.”�





	"Many DOE-Rl managers found the Watkins era exasperating. Work at the site was increasingly held up by an involved and time-consuming approvals process in Washington. In addition, some DOE-Rl manager felt the Washington staff was going overboard with its newfound authority, micro- managing the activities of the site and firing off too many time-consuming demands for information and data.”�





	"In direct contrast to her predecessor, O'Leary believed in the concepts of decentralization and matrix management. In certain respects, authority was once again delegated to the sites. Thus, for example, some documents and reports that had required approval from HQ under the Watkins Administration could be approved at the site office under O'Leary. And the DOE-RL program managers now reported directly to DOE-RL Manager Wagoner rather that a program counterpart in DOE HQ. Wagoner reported directly to O'Leary by way of the Field Management Office, a small administrative support office. "�





	Simon offers a similar account of this historical experience from the managers at Oak Ridge:





	"Despite La Grone’s positive outlook, he conceded that prior to the Clinton administration he chafed under the close hold that DOE headquarters exercised over the operations at Oak Ridge: “That was sort of: plug the extension cord in there every morning and get your orders and directions, [with headquarters saying] ‘give me the size of the pack of the valve, and why did this relief pressure valve go off at 16 psi vs. 20 psi.’” Under the current administration La Grone and the managers under him had wider latitude to exercise their own judgment, including procurement authority that permitted the site to make decisions on purchases of up to $25 million, according to La Grone. Nonetheless, DOE headquarters assigned line managers direct responsibility for working with managers at Oak Ridge on environmental restoration and waste management programs. This working relationship between managers at the site and line managers from headquarters directed the bulk of the clean up work, with only the most important issues requiring La Grone’s intervention.  La Grone himself worked for the department’s associate deputy secretary for field management, in Washington, a DOE organization that attempted to coordinate the activities of field offices such as Oak Ridge with the many activities within DOE, including EM.  But this reporting line masked the reality of La Grone’s most important relationships, which were with DOE officials in offices such as the Office of Energy Research, Defense Programs and Environmental Management, which controlled most of the funding for the various activities at Oak Ridge. La Grone, however, because he had many more responsibilities than environmental management, rarely, if ever, brought a specific EM issue to headquarters.  That responsibility would fall to the assistant manager for environmental management.  The only exception might be an occasional meeting in Washington in which the assistant secretary for environmental management reviews cost management issues for the entire complex, or to discuss the big picture of how the site is progressing on the EM front.  The issues that the site’s EM manager brought to headquarters included the key system acquisition decisions for the program to remotely handle transuranic waste and, in general, any changes in previously agreed to plans that required reprogramming funds from the accounts Congress had authorized.  Day-to-day decision-making, on the other hand was generally handled by the EM manager without requiring a headquarters decision.”�





	And a similar account is offered from the managers at Idaho:





	“From the perspective of Lyle and his project managers at DOE-ID, the biggest frustration in making cleanup progress was contending with DOE-HQ, especially in the early days of the cleanup. ‘They provided me no assistance—none—in the early days of this program. They were a hindrance,’ says Lyle. ‘It’s really sad when the thing that held me up on making progress—it wasn’t my regulators; we could make decision with the regulators. I couldn’t make decisions with Headquarters. If I could have done whatever I wanted to improve this whole process early on, I’d have eliminated DOE-Headquarters.’ He noted, however, that over time—and particularly under the O’Leary Administration, with its management philosophy of decentralization—DOE-HQ had increased the number of matters the field offices could decide on their own and the tenor of relations had improved. “It’s easier to work the decision process with Headquarters now,” he says. ”�





	Despite the recent trend toward decentralization, there remains some frustration in the field with excessive oversight by DOE central. As one manager at Hanford observed:





	“The program managers in Washington brought in under the Watkins Administration were still in place and an uneasy quasi-reporting relationship developed between them and their DOE-RL counterparts. The new "decentralization" was a partial and confusing arrangement for everyone.�





Similarly, Simon reports that a manager at Rocky Flats “believed he did not have sufficient authority over the site to be effective in his job, which affected his credibility not only with the public and the regulators, but also with EG&G. ‘A lot of what I have to do I’ve got to check each step of the way with headquarters. And often I have to check with people who: a) don’t have the motivation to make a decision; and b) don’t see things from the same perspective sitting in Washington, D.C. As we see them here.’”�





	Centralization and decentralization each have their champions, of course. One could defend the centralization effort as a necessary step to change the culture and mission of the organization, and get the organization to focus serious attention on clean up.  Alternatively, one could justify the centralization effort as a way of gaining economies of scale in the clean-up effort, or to ensure consistency across sites, or to ensure that each site took advantage of the best available technology and the widest body of knowledge available in the agency.� One could also explain it (less favorably) as an inevitable reaction to the political pressures from the Congress which, when combined with the natural management style of an Admiral, resulted in an instinctive commitment to centralization!





	On the other hand, one could defend decentralization as an approach that was much more responsive to the substantive and political demands of the clean-up task. If it was true that sites differed a great deal from one anther both substantively (i.e. in terms of the size and character of the environmental hazards) and politically (i.e. In terms of what local sites considered a safe and appropriate response to the hazards);� and if it was true that the solution of both local and national political problems required extensive local consultations and a willingness to respond to local political concerns; and if speed was important; then there was a great deal to be said for decentralizing the clean-up effort (assuming that local site managers and contractors had the required technical knowledge to figure out what constituted effective technical responses to the local substantive problems). This, at least, seems to have been the judgment of those who led DOE under the Clinton Administration. It was also hinted at in the most intensive study done of the management of this program.�





	If arguments can be made for both centralization and decentralization, the stage is set for continuing tension over this issue. Randy Smith, an EPA regulator at Hanford, describes the fundamental problem succinctly:





	"Decisions at the site here are a product of the process of negotiations of the public and people at the site about how to balance relative priorities in the cleanup. When you get done with that, I think it represents pretty good wisdom. Separately, you've got a national budget making process where people have to weigh and balance big categories of objectives and say, "We want more of this and less of that." The two don't link. It just produces this big disconnect. And I think it's a powerfully large problem."�


		


		3.14. Procurement Policies





	Since virtually all of the clean-up effort (both site studies and actual cleanup efforts) are being conducted by private contractors, DOE’s centrally defined procurement policies have had a profound impact on what could be done at the site. Over the course of time covered by the cases, the procurement system changed from a “cost-plus” system with the opportunity for contractors to earn bonuses for good performance (that were almost routinely awarded) to a much tougher and more demanding performance measurement system.� Whether this gave site managers more capacity to extract higher levels of performance from contractors, or resulted in more conflict over contracts seems a little unclear. (See discussion of Silverman’s efforts to manage the contractors below.)





		3.15. Mandated Consultation Policies





	At the outset of the cleanup efforts, no central policies guided site managers with respect to the nature and extent of consultation with interested citizen groups. Of course, the local site managers were bound by the requirements of environmental laws. But within those constraints, they were free to pursue whatever actions seemed best to them. As will be discussed below, that discretion produced a certain amount of useful experimentation with alternative approaches to consultation. 





	Eventually, however, all the sites came under the influence of policies that mandated certain kinds of consultation. One might have expected that to produce important changes in local policies, but it did not always do this. In places where citizens were already comfortable with DOE policies, the mandated consultation policies had little impact.  Varley describes the effect of mandated consultation efforts in Idaho:





	“In line with a 1994 recommendation from DOE Headquarters that each site create a citizen advisory board to monitor the cleanup activities, DOE-ID created a 15-member advisory board, including representatives of regional environmental groups, local politicians, the Shoshone-Bannock tribes, and a number of retired local professionals in 1994. The board, however, like the general public, focused most of its attention on the matter of blocking  out-of-state spent fuel shipments to INEL.”�





	3.2. Actions and Initiatives of Site Managers





	The commitments, structures and policies of DOE central created part of the environment that surrounded the DOE site managers. Indeed, insofar as they were subject to the direct authority of DOE and wished to continue their careers within DOE, the expectations of DOE central loomed large in their calculations. At the same time, however, they were confronted with local circumstances -- political and substantive. They also had their own unique attitudes and capabilities. They used what discretion they had to do what they could to push things along faster, less expensively, more safely and more amicably. Although the cases are a little less systematic about the thoughts and actions of local site managers than many of the other variables, they do reveal some important differences in approach.


	


		3.21. Personal Style, Commitments, Beliefs





	Inevitably, site managers differ in personal style, temperament and beliefs. Inevitably, these affect their ability to deal with the particular circumstances of a particular site. In some cases, the styles and temperaments “fit” the situation very well; in other cases they don’t. In this respect, it is interesting that the sites considered most successful in DOE have both had managers who took a long range view, and were basically optimistic people. Here’s what Simon says about the site manager at Oak Ridge:





	“La Grone describes himself as an ‘eternal optimist’ who believes, as he says, that ‘if there’s a will, there’s a way and if people of good reason sit down at a table of  reason,’ just about every problem can be happily resolved. The clean up at Oak Ridge, he continues, is ‘about as good as it gets. It’s based on good will, it’s based on understanding, it’s built on trust and respect that has been crafted and earned over several years.’”�





Varley finds somewhat similar qualities among the site level management team at INEL:





	“Even before Congress and the courts had made it completely clear that DOE would have to comply with CERCLA, RCRA, and state environmental laws, the managers at DOE-ID decided to work toward compliance with those statutes. Unlike the DOE-RL office, for instance, which oversaw Hanford and fought down to the wire to avoid RCRA oversight, DOE-ID negotiated a Consent Order and Compliance Agreement (COCA)  with EPA under the terms of RCRA in 1987. ‘It actually stood in limbo for about a year while the Department of Justice tried to figure out whether the EPA could issue a unilateral order or not,’ recalls Wayne Pierre, the EPA program manager for INEL’s cleanup. But ‘from the beginning”—and partly, he suggests, in a calculated effort to win over the regulators—‘their philosophy has been ‘I want to work with my regulators.’”�





	“[S]ays Jerry Lyle, acting assistant manager for Environmental Management at DOE-ID, ‘we believed early on that the only way we were going to get support to do what we needed to do was to be successful and to show that we were very competent.’ To that end, INEL set out determinedly to establish workable relationships with its two chief environmental regulators—EPA Region 10 and the state Division of Environmental Quality—and to rack up some early successes.”� 





		3.22. Organizing the Clean-Up Work





	Management technique also plays a role, and the sites differed from one another to some degree in the ways that they organized the cleanup work that had to be done in their sites. Obviously, they all had to break down the overall problem of the site into different components to be prioritized, and then worked on separately and sequentially, but they did so in somewhat different ways. They also had to organize their site teams to oversee the cleanup effort, and they did that in different ways as well.





	Simon describes the particular way in which the Rocky Flats site management team divided up the work to be done there:





	“[It] divided Rocky Flats into 16 separate cleanup areas, known as “Operable Units” (OU’s). The OU’s were themselves divided into hazardous substance sites, 178 in all. The sites were grouped into OU’s based on such common features as the type of contamination and the technologies needed to clean the sites. The OU’s were themselves given a priority ranking based on an estimate of the risk they posed to human health or to the environment...The overall and ultimate responsibility for planning the cleanup was with DOE...To fulfill this responsibility DOE designated an environmental restoration manager for each OU. These unit managers were responsible for the environmental restoration of their site, from inception to “final remediation.” They put together work plans, laid out strategies and worked with the EPA and CDH to get the approval of those regulatory agencies. The unit managers also assured that data about the site was collected and analyzed, and that reports containing this information were written. They also served as the main individuals responsible for meeting with and seeking the approval of public interest groups.”�





	Varley observes a somewhat similar organization of the work at the relatively successful INEL site:





	“The INEL complex was already divided up into 10 sites, and DOE-ID managers decided to create a parallel structure for the  cleanup. That is, the sites would correspond, with a few modifications, to “waste area groups (WAGs),” each coordinated by a DOE-ID project manager.”�





	With respect to the division of labor among the DOE managers, the sites went one of two different ways: they either combined the functions of continuing waste management and environmental restoration for each of the designated cleanup projects, or they held those apart. At Oak Ridge, the functions were combined;� in Idaho, they were held apart.�





		3.23. Managing Relations with Contractors





	There was also an important decision to be made about the contractors who would be asked to do the cleanup work; specifically, how intimately involved the contractors should be with DOE’s regulators.  Varley reports that, at the outset, Idaho took a somewhat unique approach to this issue:





	“While many DOE sites were hiring specialized environmental management contractors to do the environmental restoration work, DOE-ID’s top managers decided to work with their existing contractors at each site. Thus, since EG&G Idaho managed Test Area North (TAN), EG&G Idaho would also manage the TAN cleanup; since Westinghouse Idaho Nuclear Company (WINCO) managed the Idaho Chemical Processing Plant, WINCO would also manage the ICPP cleanup. These contractors were already familiar with the site, the DOE-ID managers reasoned, and familiar with the ins and outs of working in the DOE system."�





	Indeed, following the spirit of its managers, Idaho went even further in maintaining consistent, close relations with their contractors raising questions about the independence of the DOE team.





	“Early in the process...[of] negotiating cleanup plans at the WAG level—DOE-ID representatives included their contractors in team meetings. This became a point of contention for EPA and DEQ negotiators, however...


	After two years of complaints about the matter from EPA, DOE-ID changed its policy and no longer included contractors in the WAG team meetings. 





	The new arrangement was frustrating to the contractor staff who suddenly found themselves cut out of the loop, however. “It wouldn’t be so bad if we got the right information to do our jobs,” says Carol Mascareñas, a former WINCO project manager. “But we don’t seem to have all the right pieces of information because we’re not involved in those meetings.” Learning the information second-hand was not workable, echoes Andy Baumer, former Environmental Restoration director for EG&G. “We don’t know what we’re supposed to give ‘em, and of course they’re not happy when they get it.”�


	


	Once the DOE managers had contracted with private companies to do the cleanup work, they faced the decision about how tough and demanding they should be with respect to the work. Here, too, practices differed both over time (as DOE central policies changed), and at the sites (as different site managers followed different philosophies in managing their relations with contractors). Practices at Idaho revealed the influence of changing central policies:





	“In the early 1990s, with INEL’s research projects shutting down, DOE-ID agreed that it no longer made sense to hire five separate management and operation contractors to carry out the remaining business of the site. With a single contractor, many more economies of scale would be possible, they reasoned. In addition, DOE-HQ was encouraging the site offices to competitively bid their contracts and to move from cost-plus-award-fee (CAPF) contracting to incentive-based contracts. Thus, in 1993, DOE put out a bid for a single management contract for the site, and in the summer of 1994, awarded the five year contract to Lockheed Idaho Technologies Company (LITCO). Under the terms of the contract (still not signed by the beginning of 1995), productivity measures were to be phased in gradually over a period of five years. ‘It’s starting with 20 percent incentives now,’ says Lyle. ‘By the fifth year, we’ll get up to 80 percent incentives. That really puts the pressure on them to do things economically, to do them quickly, and to do them correctly.”�





	One can also observe important differences across sites as managers either do or do not move aggressively to seize the opportunity to use incentive-based contracts to motivate contractors. At Oak Ridge, for example, Simon reports that:





	"La Grone’s optimistic stance was also reflected in his public attitude toward the contractor. Martin Marietta, he says, was “very responsive” and he could not think of any problems with the company’s performance. “We try to work on what I call a partnership approach. We’re in this thing together; it’s very easy to beat up on a contractor and say, ‘Well gee, that dumb contractor.’ But if you do that you’re also indicting yourself, first of all, for hiring and keeping a dumb contractor; secondly, if the contractor looks bad, then we look bad. If we look bad they look bad.”�





In contrast, according to Simon, the site manager at Rocky Flats:


	“[C]hanged DOE’s relationships with its contractor, holding the company more accountable for the cleanup than previous site managers had....One way that DOE managed EG&G’s performance was by controlling its profit, which was paid on top of the company’s expenses for operating the plant...Different DOE plant manager used different standards to evaluate the contractors performance...Silverman brought a different attitude toward the contractor. “The Department in the past bas almost intimidated by the M and O contractors,” says Silverman. “They felt they needed them...and the Department went out of its way not to alienate or offend the contractors, and I think gave them much higher bonuses than they deserved”....In Silverman’s first opportunity to evaluate the company, he denied the company any bonus whatsoever. For the next six month period, he awarded the company less than $500,000, or five percent of the bonus he could have awarded.”  It still takes too long and costs too much to get the work done at Rocky Flats,” he said when the announcement of the fee was made public.  EG&G subsequently changed the management of its Rocky Flats operation and, scoring higher on its next evaluation, received a $1.3 million bonus or 15 percent of its total possible fee.”�





	Whether the tough new stances being taken by DOE managers, backed by changes in HQ procurement policies will be successful in motivating an improved performance from the contractors remains unclear. As noted above, the new performance contract at Idaho remains unsigned. And at Rocky Flats, Simon reports that “In 1995, EG and G decided it would not re-bid the contract.”�


	


		3.24. Consultative Processes and Structures





	Perhaps one of the most important decisions site managers at DOE had to make was how consultative they decided to be with respect to DOE’s regulators, and its wider public. Two sites, Rocky Flats and Idaho, represent an interesting contrast in this regard.





	Rocky Flats’ history of consultation and engagement had been an unhappy one. It had stubbornly maintained its independence and its secrecy over most of its life. That stance was altered only through the extraordinary measure of the FBI raid on the plant, which resulted in the publication of documents revealing extensive prior failures to take adequate steps to protect the public. Soon after the raid, Rocky Flats developed its first plan to deal with one of the high priority environmental problems at the plant: the recovery of the partially manufactured weapons grade plutonium that had been “in process” at the time the plant was stopped. The plan, developed without any public input, called for the plutonium to be continued to be processed to a weapons grade level, and only then transformed into a less hazardous substance. That may well have made engineering sense, but it made no sense to the local citizenry. Simon reports the consequences:





	“The Plutonium Recovery Modification Project failed because of public relations mistake.....The public was told of DOE’s plans via a legally mandated public hearing and informational meeting -- and allowed to comment -- a 60-day period during which letters were accepted--after the plutonium plan had already been developed, when it was too late for DOE and its contractor to change the basic outline of the project.”�





	To avoid similar mistakes in the future, DOE hired a public relations specialist, Beth Brainard, to begin work at Rocky Flats and to help advise them about future initiatives that required public approval. Simon describes the evolution of the function at Rocky Flats:


	


	“Brainard came to Rocky Flats four years after the FBI raid, knowing nothing about Rocky Flats. At the time she was hired, the public relatons office at the site had just one person who focused mostly on internal communications. By 1994, the office had grown to 35 contractor employees and seven DOE employees. In 1992, Brainard’s office sponsored 70 public meetings and handled the logistics for some 50 additional meetings. At first, Brainard’s office tried to convince the public that DOE and its contractors were doing a good job; later it shifted to what Brainard calls a “public information” role whereby the office saw its role as providing the public with “meaningful data which they can use to make decisions and help us as we design the policy.”�





Reflecting on what that approach might have meant for the aborted plutonium recovery project, Brainard observes:





	“If DOE had allowed the public to be involved while [Plutonium Recovery Project] ...was under development, the department and the contractor would have know at the outset that any plan that produced weapons grade material would not get public approval.  The societal solution, the societal problems have to come into the technical planning process at the front end rather than the back end.�”





	Philosophy and practices at Idaho offer a stark contrast to this slow development at Rocky Flats. There, practices from the outset encouraged extensive consultations not only between DOE and its regulators and interested publics, but also (as noted above) with the contractors who would have to do the cleanup work. Varley reports the events:





	“In 1989, INEL was named to the National Priorities List (NPL) under CERCLA.. [T]hat same year, the EPA granted the state Division of Environmental Quality authority to administer RCRA..... In terms of regulatory jurisdiction, the state now governed ongoing waste management and waste generation under RCRA. Thus DEQ and DOE-ID began to craft a simple waste management agreement under RCRA. But environmental restoration work was a messy combination of CERCLA and RCRA authority. Thus negotiators for all three agencies—Lisa Green for DOE-ID, Wayne Pierre for the EPA, and Dean Nygard for DEQ—negotiated together to arrive at a workable approach to governing environmental restoration activities at the site.





	One of the first decisions in that negotiation concerned how to handle the overlapping CERCLA-RCRA jurisdiction: to divide the site up into CERCLA and RCRA units, or to use CERCLA as the framework for the agreement and incorporate RCRA concerns within it. All three negotiators agreed relatively quickly that it would be easier to work with a single regulatory framework, and easier to work with CERCLA than with RCRA. “We looked at different ways of merging RCRA and CERCLA,” recalls Nygard, a former EPA regulator. “I saw the Rocky Flats agreement. I thought it was a prescription for disaster if implemented at INEL.” Broadly speaking, RCRA provided less flexibility, required the gathering of more data, and forbade regulators from considering cleanup costs as a factor in deciding what should be done. CERCLA—which had the advantage of broad regulatory authority over any site on its National Priorities List (NPL)—was more flexible, allowing for negotiations over cleanup levels depending on cost considerations, technical practicability, and intended future land use. Thus, for example, says Wayne Pierre of EPA Region 10, under CERCLA, “If I want to burn garbage, I need to have some idea of ash content ¼ but I don’t necessarily care what the waste is, just what’s going to come out of that waste. I can find that out by burning a sample.” RCRA, by contrast, required a characterization of the waste itself, and then specified the particular waste disposal requirements for all the constituents of the waste. What’s more, there was an accepted written guidance explaining how to interpret CERCLA, but none had been written for RCRA. “So the RCRA folks are kind of working off statutory interpretations, and that’s hard to work with and you tend to be more conservative,” says Pierre. DOE-ID’s Green concurs. “Even bad guidance, if you have the ability to interpret it, is better than no guidance at all in the hands of a regulator, and there’s no guidance in RCRA. It’s more at the whim of the individual permit-writers.” Thus, Green, Pierre, and Nygard agreed to craft the agreement using a CERCLA framework and subsuming RCRA concerns within it. “All three agencies were able to reach agreement, when we got into this process, that this was a site that really could be cleaned up and taken off the NPL in relatively short order, compared to a lot of other places, and boy, wouldn’t it be nice if we could pull that kind of thing off,” says DOE-ID’s Lyle.





	Idaho Gov. Andrus, representatives of DOE-ID, and representatives of EPA Region 10 signed the Federal Facility Agreement and Consent Order (FFA/CO) for the environmental restoration program at INEL on December 9, 1991.� Five days before the signing of the agreement, INEL won final approval of its first Record of Decision. Says DOE-ID project manager Nolan Jensen, “The intent was [to show], ‘Look, the agreement’s already working even before we’ve signed it.’” The agreement did not stipulate that specific cleanup actions would be undertaken at any part of the site, but rather prescribed a procedural framework that would be applied to each “operable unit.” (An operable unit was one or a cluster of hazardous sites within a Waste Area Group. Under the COCA agreement, INEL had already completed an initial screening of the INEL site, and had identified the operable units.) The agreement also laid out milestones for conducting studies and making decisions. Those decisions associated with completing physical cleanup work and monitoring the results were to be established after cleanup requirements were decided. The procedural framework was designed in keeping with the new and liberal CERCLA rule, called the National Contingency Plan, with the goal of minimizing the early study phase for each operable unit where possible. Under the agreement, a team of project managers from DOE-ID, the EPA, and DEQ would decide whether each operable unit could probably be evaluated with existing data, in which case it was placed on a procedural “Track 1.” If it could probably be evaluated with a small amount of field data collection, it was assigned to “Track 2.” If it required extensive study, it was scheduled for a Remedial Investigation and Feasibility Study (RI/FS). Each RI/FS could be undertaken at the usual pace or at an accelerated pace (which was called an “interim action”). One of the important decisions imbedded in the agreement was to evaluate the contamination in terms of its risk to the environment under different land use scenarios rather than to take the more absolutist “green fields” approach that all contamination must be eliminated. This decision made it possible to prioritize cleanup problems at INEL and to declare that some operable units were not a danger to anyone under any foreseeable use of the land. The cleanup was organized so as to assess the immediate risk posed by each specific operable unit, but also to assess the cumulative risk, given the presence of other environmental contaminants in the area. Thus, each operable unit was to be assessed first. Then a general RI/FS would assess the larger WAG. Finally, a sitewide RI/FS would look at the entire INEL complex, focusing particular attention on the collective impact of all the INEL contamination sites on the Snake River Plain Aquifer. The process was to be implemented by WAG teams made up of a DOE-ID WAG manager, an EPA WAG manager, and a DEQ WAG manager. (The DOE contractors also assigned a manager to each WAG at that point. Although not formal members of the WAG teams, these contractor-WAG-managers also participated in the top-level WAG planning meetings early in the process.) 





	Many participants in the INEL cleanup credit the program’s successes with the tri-agency team approach and, in particular, the commitment to make decisions by team consensus. “If we have any successes around here, it’s because of that philosophy of ‘we do things together,’” says Jensen, DOE-ID project manager for the Test Reactor Area (WAG 2). “We don’t do  something, send it to you, you bleed on it, send it back to me. No. We sit down, decide what we’re going to do up front. Then we write the documents according to what everybody’s already agreed to. Then when they review it, it’s ‘Yup, that’s what I expected,’ and it’s done.” The decision to work to consensus rather than to use a system that forced somebody to “give in” was extremely important, according to Nygard, in reducing ego problems in the negotiations. If you feel you caved on something, then you’re packing around [an attitude that] well, next time, I need [to get my way]. What you want next time may not make any sense. It may not even be in the best interests of the project. But you feel like, well, gosh, every time I come to the table, I feel I’ve given. It’s just human nature. Participants from the three agencies stressed that it took a tremendous amount of work to maintain the team relationships and that some worked better than others. “There’s an awful lot of personality issues there,” says Jensen. “If you have a person change that’s on the project [and the newcomer] has a completely different working philosophy, that’s really frustrating. Somebody may come in and second guess everything you’ve done for the last year.” In an effort to alleviate some of these difficulties, DOE-ID, EPA, and DEQ jointly sponsored periodic retreats—some two or three days long—for the WAG managers and project managers of each agency. The retreats allowed everyone the chance to voice certain complaints: typically, that DOE-ID let its contractors have too much power, that EPA was too dictatorial, that DEQ got too bogged down in technical minutiae. The retreats also reinforced the notion that, in this context, professionalism required more than agency loyalty; it required people to find a way to work together to make progress on the cleanup. “It’s not that we’re all holding hands going merrily down the road,” says Lyle. “As a member of a team, you don’t have to like each other, you don’t have to agree all the time, but you find ways to work together to the common good.”�





	Of course, this was all much easier to do in Idaho where the public seemed much less concerned about environmental hazards and much more interested in maintaining DOE business than in Colorado. Indeed, Varley describes the public’s response to Idaho’s efforts to involve them in ways that would make to DOE’s managers in Rocky Flats green with envy:





	"The Idaho citizenry took little notice of INEL's cleanup. In fact, INEL went out of its way to solicit citizen input to its plans, and met with generally low interest....To the extent that the press and general public took an interest in nuclear waste issues at INEL, it tended to revolve around the question of how to prevent any more nuclear waste, in the form of spent fuel, from being shipped to the site.”�





	A third approach to building legitimacy at the sites is exemplified by a new approach being tried out at Rocky Flats. Simon describes the thinking behind this new approach:





	“Mark Silverman, appointed DOE site manager at Rocky Flats in Oct. 1993, came to the job intending to break with the past. His goals were to convince the regulators and the public that they could trust DOE to do the right thing and to accelerate the pace -- and lower the cost -- of the cleanup by writing fewer reports and doing more of the physical cleanup work.....Silverman wanted to use every ounce of his authority to begin physical cleanup work wherever it was feasible...The first place Silverman drew the line was at OUT1 where, he says, ‘we’ve actually started doing things as opposed to paper studies.’ By 1994 DOE had submitted 17 volumes of studies on this site but had done no physical cleanup work. When the regulators called for an 18th volume, ‘I said ‘enough’ Silverman recalls. He implemented an early removal action to remove the most onerous sources of contamination, thereby stabilizing the site while awaiting a longer term cleanup.”�





	Whether this approach will be successful in building credibility and reducing future costs associated with extensive consultation remains unclear, but it has not met with unanimous approval. Simon reports:





	“From the regulators’ point of view, DOE’s aggressive approach wasted time and money and was frustrating. Hestmark, the manager of EPA’s Rocky Flats project in Denver found DOE and it contractor to be secretive, strategy oriented, paranoid about precedent, posturing and argumentative....





	DOE’s approach caused Schieffelin, CDH’s point person for IAG implementation to practically throw up his hands in despair. “The last year on the project has been hell,” he says. I just am really tired of constantly sitting down in meetings with DOE in a confrontational manner..” From Schiefflin’s perspective DOE was trying to “stretch the regulations and find loopholes and test our resolve” a strategy he found to be “completely counterproductive.” In 1994, he says, “We have not made a lot of progress on any front.” ...”They’re trying to push the limits of the regulations right now. I think they are recognizing how expensive their cleanup liabilities are, and I think they’re looking for every nook and cranny to make that cheaper faster and easier, and if that means bending the rules, they’re going to bend them...





	And that could lead to trouble down the road...Early removal actions will create hundreds of drums of contaminated material and lots of pieces of equipment that will also become contaminated. Rocky Flats does not have the storage and processing facilities to manage that much waste.”�





4.0. Conclusions: What Lessons Can Be Drawn About Successful Management?





	Given these observations, what lessons can be drawn about how to successfully manage DOE’s efforts to cleanup the nuclear waste complex? What can be said about the implications of these cases for our more general understanding about public administration and public management? Let me start with the particular lessons for DOE management.





	4.1. Lessons for DOE Management





	Basically, three large lessons emerge from this discussion. The first, and perhaps most important, is that the problem faced by DOE cannot best be seen as simply a “technical” challenge that can be simply, expeditiously and confidently resolved by the application of existing technical knowledge; the problem is instead an “adaptive” challenge that requires a great deal more than the application of existing knowledge.� Specifically, DOE faces both a very demanding technical problem, and an equally demanding political problem. 





	The technically demanding part of the problem lies in the fact that new engineering approaches must be developed to deal with the general problem of dealing effectively with the waste products of nuclear weapons production, and the ways in which those problems have been altered by past solutions; and that these general solutions must be adapted to the specific problems encountered at specific sites. In short, a great deal of technological innovation and adaptation has to go on, and will continue to go on, as society deals with this problem.





	The politically demanding part of the problem has to do with the necessity of helping people who have been frightened and startled by the discovery that they have been put at risk by DOE’s operations come to terms with this past betrayal, and to begin making useful adaptations to the situation. The useful adaptations, in turn, depend on them coping with the fact that the technologies for dealing with the hazards are not well known, and are only partially protective. Thus, they must deal with both uncertainty and a loss. They also must cope with a profound sense of unfairness that they have been placed at risk without being warned and consulted, and are now being asked to accept the continuing burden of that risk and uncertainty.





	The fact that DOE faces an “adaptive” rather than a “technical” challenge has very important implications for the expectations that citizens in the wider community can have of DOE’s ability to make progress. From the vantage point of the ordinary citizen and their representatives in Congress, it is clear what progress consists of: it consists of fast, low cost, and completely reliable and effective cleanup initiatives. Given the technological difficulties of the situation, however, it is not at all clear that the efforts can be entirely effective, nor that fast is necessarily the right way to go. Moreover, from the perspective of the local communities most affected by the problem (particularly those communities near Hanford and Rocky Flats), it is by no means clear that fast and cheap should take precedence over fair, responsive, and as effective as money can buy. They might well prefer deliberate, high cost, and highly effective over fast, low cost, and reasonably effective. And, since the local communities are often in a position to shape local policies, they can make their claims for these different values and ways of proceeding felt. The inevitable result is that the apparently commonsense assumptions that the effort should be fast, low cost, and without the necessity for experimentation (and some associated failures) are simply wrong. More importantly, to insist on them, might be to reduce the overall, long run public value of the cleanup effort. So, it is important that the public adjust the standards it uses to evaluate the DOE effort. 





	These observations lead to the second important conclusion of these cases: namely, that the politics that are involved with local site negotiations should not be considered an irrelevant side show or an irritating cost that has to be incurred as a necessary but unwelcome cost of democracy. The local politics, instead, should be understood to be one of the most important problems to be solved, and one that is worth spending a great deal of time and attention on. The easiest way to accept this point, of course, is to recognize the inevitability of having to satisfy local regulators and political constituencies in order to be able to move on to the cleanup. But I think the cases make a deeper and more fundamental point: to the extent that citizen satisfaction with the cost, safety, reliability, and fairness of DOE’s cleanup initiatives constitutes the “bottom line” for DOE’s efforts, politics is the only way it achieve its goals. A solution that is satisfactory in terms of cost effectiveness in the minds of engineers is not the most valuable product that can be produced; a solution that is satisfactory in terms of cost effectiveness, reliability and fairness in the minds of those most affected by the process is. And that product cannot be produced without finding some important ways to engage the concerned publics in the solution to the problem that affects them.





	The third important conclusion of the cases seems to me to be this: while there is always some tension between centralized and decentralized solutions to problems, and much can be said of the advantages of both approaches, it seems clear to me that the solution to DOE’s problem is best supported by tilting towards decentralization. I make this judgment mostly because most of the required work has to happen at local levels. It is there that the political negotiations must occur. It is there that the technical solutions must be found. And it is not at all obvious that the conditions are very similar from site to site. Indeed, the dominant impression one gets from the cases is how different things turn out to be at the sites. If much of the work is at local sites, and if it is true that the sites differ, then the balance has to be tilted in favor of decentralized approaches, even if that means that the local decisions and commitments accumulate in ways that force the center to have to adjust. For this set of problems, it is probably both just and effective for the center to adjust to local conditions rather than to force the local conditions to adapt to central concerns. That is necessary to allow enough variety in DOE’s responses to ensure that its actions can be responsive to local conditions and fast.





	4.2. Wider Significance to Conceptions of Public Administration





	An important additional implication of these cases is that the situation they portray present a very interesting challenge to traditional doctrines of public administration.  This has more than academic importance, for it is partly those traditional doctrines of public administration that are implicitly setting the standards for judging the effectiveness of the cleanup efforts.





	In that doctrine, policy is made centrally and politically. It is the task of public administration to implement that policy efficiently and effectively. It is also important to implement the policy consistently (both to ensure best available knowledge is being used and equity). This favors centralization with technical experts focused at the center and implementers charged with carrying out the policies established by the technical experts. But the realities of the DOE cleanup effort challenges these orthodox views.





	First question: what constitutes a policy? In the traditional theory, policies are big decisions about values to be pursued and means to be employed. Once decided, it is assume that they will be good for many thousands of small cases. In the DOE case, however, what one might think of as mere implementation or operational decisions (what to do at each particular site, or each particular clean-up parcel) appear as large and important policy decisions. They are expensive and have important substantive weight. They are the focus of intense political attention (including the potential for each local decision to become nationally important through politics, media, or precedent). And they often require some important technical innovations (or at least adaptations). Thus, policy is being made at mid and low levels. (Like street level bureaucracy, but more so in the sense that the decision-makers are even more self-conscious and politically visible and accountable.) This suggests that the ordinary bias toward centralization and consistency might be misguided in this case. But it also means admitting that important choices are being made by mid-level officials consulting with locals rather than high level officials being guided by national policy.





	Next question: what should we do in situations where technologies are unknown, or changing, or require adaptation. The standard answer here, of course, is to try to eliminate the uncertainty, and rely only on tried and true technologies.� If there is even a remote chance that an effort should fail, it should not be undertaken. Government officials should not gamble with the peoples’ money. Again, the reality of the DOE cleanup initiative is inconsistent with these assumptions. The fact is that DOE must experiment with technologies whose performance is, to some degree, unknown, and where the results could be bad as well as good. Thus, there has to be some room created for innovation, experimentation, and failure if society is going to learn about how best to deal with the problems.





	Next question: which political community is the appropriate one to decide which values should be expressed through the local clean-up decisions? Partly an issue of the national political community versus the local. (This is easier to deal with because there are lots of opportunities for the local political community to express itself in national politics and executive action). But it is also an issue at the state level. Interesting examples of situations where locals are satisfied, but others in state are not. This issue often seems to get resolved in the particular decisions that get made about the consultative mechanisms. But these decisions only survive if they cannot be overturned by legislative or political initiatives at higher levels of government, or through court interventions. In order for the system to work (in the sense of eventually get to some clean up efforts), it is probably true that not everyone can press every advantage to advance their purposes. This makes mediation very important, and makes skill at that an important part of fashioning the agreements that guide the local clean ups.





	In sum, these cases show that political management and technological innovation are key parts of successful public management -- not only at the top of organizations, but also at the middle. This means that we need to recognize and reward these skills among people who, from their position in the bureaucratic structure look like mid-level bureaucrats, but who from the character and significance of the work they do for the society, look like “small scale statesmen.”� And that describes a real task for those who would “reinvent government.”
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