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ABSTRACT 

This paper presents insights gained from an informal sensitivity study of an evaluation of disposal 
alternatives for Idaho National Engineering Laboratory low-level waste and low-level mixed waste. The 
insights relate to the sensitivity of the alternative rankings to changes in assumptions identified as "key 
uncertainties". The result of the sensitivity study is that significant changes occur in the rankings when 
selected "key uncertainties" are varied over reasonable ranges. Three alternatives involving the use of 
(a) shallow land burial and boreholes or (b) greater-depth burial and boreholes rank high for all cases 
investigated. The other alternatives rank low in some or all cases. 
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INTRODUCTION 

Background 

The Idaho National Engineering Laboratory (INEL) was established in southeastern Idaho in 1949 
as a site where nuclear reactors, support facilities, and equipment could be built, tested, and operated. 
Today the INEL is one of the U.S. Department of Energy's (DOE's) principal centers for energy research 
and development, environmental restoration, and waste management. 

Management of low-levela radioactive waste and low-level mixedb'c waste is addressed in this 
sensitivity study. High-level waste, transuranic waste, hazardous waste, and nonhazardous nonradioactive 
waste are not addressed here. 

Since 1952, low-level waste (LLW) generated at the INEL (and some LLW generated offsite) has 
been disposed of at the Radioactive Waste Management Complex (RWMC). The waste is disposed of 
in the Subsurface Disposal Area (SDA) of the RWMC by shallow land burial. 

Although INEL low-level mixed waste also was disposed of previously by shallow land burial in 
the SDA, that practice ceased several years ago. There is currently no permitted facility at the INEL for 
the disposal of low-level mixed waste. INEL mixed waste is being stored while awaiting the development 
of treatment and disposal capability. 

Improved capability is needed for disposing of the INEL LLW and mixed waste for the following 
reasons: 

• Progressive changes in the requirements governing waste disposal indicate the need for 
advanced disposal systems 

• There is currently no permitted facility for the disposal of INEL mixed waste 
• The remaining disposal space in the SDA is limited. 

The Mixed and Low-Level Waste Disposal Facility (MLLWDF) project was initiated in 1992 The 
objective is to provide long-term disposal capability—whether onsite or offsite—for the INEL mixed waste 
and low-level waste. Studies conducted to date on the MLLWDF project include an alternatives 
evaluation, environmental compliance plans, facility siting studies, and the development of functional and 
operational requirements. 

a. As defined by DOE Order 5820.2A, low-level radioactive waste is waste that contains radioactivity 
and is not classified as high-level waste, transuranic waste, or spent nuclear fuel or lle(2) byproduct 
material. 

b. Mixed waste is waste that contains both radioactive and hazardous components as defined by. the 
Atomic Energy Act and the Resource Conservation and Recovery Act, respectively. 

c. Hereafter, for brevity, the term "mixed waste" will often be used in this document without the 
modifier "low-level." It should be remembered, however, that the term applies only to the mixed waste 
that is low-level. 



The alternatives evaluation (1) was conducted to identify and evaluate, on a preliminary and 
overview basis, the alternatives for disposing of INEL-generated and -stored LLW and mixed waste. The 
results of the study were intended to provide information that will be useful for the selection of a 
preferred disposal alternative and for the conceptual design process. 

Purpose 

The purpose of this paper is to highlight the insights gained from an informal sensitivity study 
performed on the alternatives evaluation. Several DOE sites face similar challenges in determining their 
waste disposal needs and developing capabilities to meet those needs. The similarity of INEL waste with 
corresponding types of waste at the various DOE sites may make these insights of worth to those 
performing analogous evaluations at other sites. 

Approach 

As part of the alternatives study, a relative ranking of disposal alternatives was developed based on 
a set of eight criteria called "wants." The "wants" were weighted on a scale of 1 to 5 based on their 
assumed relative importance. Then the alternatives were ranked relative to one another in each of the eight 
"wants" categories. The relative rankings were multiplied by the weighting factors, and then the scores 
for each alternative were summed across the eight "wants" to determine an overall ranking. 

The sensitivity study was performed by varying, within reasonable ranges, the assumptions that were 
made to develop the relative rankings in each individual category, as well as the assumptions made in 
developing the weighting factors. 

The balance of this paper consist of two major parts. The first part presents a review of the 
alternatives study. The second part presents the sensitivity study and an analysis of the results. 

A REVIEW OF THE ALTERNATIVES STUDY 
Waste Streams and Required Waste Products 

To enable the development and comparison of alternatives, both the volumes and characteristics of 
the waste to be disposed of were assumed based on an evaluation of sources, treatment, and classification 
of waste. Waste streams considered included those generated from ongoing operations, waste from INEL 
Environmental Restoration (ER) activities, waste from the FNEL Decontamination and Decommissioning 
(D&D) Program, and waste currently in storage at the Transuranic Storage Area (TSA) and the Mixed 
Waste Storage Facility (MWSF). Because the alternatives evaluated would begin operations about the year 
2005 and operate for an assumed 40 years, the waste streams had to be considered relative to that time 
period, rather than the present. 

Two waste-generation scenarios were also considered in the study. The ER and D&D waste volumes 
currently being generated are quite small and were included in the waste streams from ongoing operations. 
This scenario was termed the "Small ER" and the "Small D&D," or the minimum-generation scenario. 
These small volumes do not account for the large volumes of waste possible as a result of expanding both 



programs in the future. This expansion scenario was termed the "Large D&D and "Large ER," or the 
maximum-generation scenario. It is noted that the "Large ER" case is a reasonable best estimate and not 
a true upper limit. 

Two treatment scenarios were considered in the alternatives study: "maximum treatment," and 
"minimum treatment." Maximum treatment means that volume reduction is used for all applicable waste 
streams. Minimum treatment means that streams are treated only if required by regulation or DOE orders, 
and not for the purpose of volume reduction. 

In order to comply with the regulations and DOE Orders governing the disposal of mixed waste and 
LLW, it was necessary to identify the types of waste to be disposed of. The Class A, B, C, and greater 
than Class C LLW designations defined by the U.S. Nuclear Regulatory Commission (NRC) in 10 CFR 
61 were used. Greater than Class C waste is generally considered not acceptable for near-surface disposal 
and was not considered in the scope of the alternatives study. Eight types of waste were identified for 
disposal. Table I summarizes the waste sources and types of waste considered for disposal. The entries 
marked with an "X" in Table I were addressed in this study. The simplifying assumption was made that 
all Class A waste and Class C a waste are contact-handled, and all Class B waste and 
Class C (3-y waste are remote-handled. 

The volumes and characteristics of waste generated from each source for both the 
maximum- and minimum generation scenarios were evaluated under both the maximum- and 
minimum-treatment scenarios to determine the total volume and type of waste requiring 
disposal. The waste volumes for each of the four generation/treatment scenarios were 
then levelized over the 40-year disposal period, and the result was used to estimate the 
number of containers disposed of each year. 

Regulatory Requirements Expected to Govern Waste Disposal 

The development and evaluation of alternatives required an understanding of the regulatory 
requirements expected to apply to the disposal of LLW and mixed waste during the timeframe of this 
study. Because the timeframe of the study is many years in the future, the requirements cannot be known 
with certainty at present. The approach used in this study was to plan for compliance not only with 
current requirements, but also with applicable draft or proposed requirements considered likely to be 
issued. 

The disposal of DOE LLW is currently controlled by DOE Order 5820.2A, "Radioactive Waste 
Management," particularly Chapter III, "Management of Low-Level Waste." There are also applicable 
requirements in DOE Order 6430.1 A, "General Design Criteria," in Section 1324, "Radioactive Solid 
Waste Facilities." 

DOE-HQ is currently preparing to make major revisions to DOE Order 5820.2A. The expected 
revisions to the Order that affect the disposal of LLW were included in the design requirements used in 
this study. These revised requirements and guidelines are expected to agree generally with NRC and U.S. 
Environmental Protection Agency (EPA) technical requirements. Therefore, the technical requirements 
of the NRC regulation at 10 CFR 61, plus (for guidance only) the technical interpretive guidance in 
Standard Format and Content of a License Application for a Low-Level Radioactive Waste Disposal 



Facility and Standard Review Plan for the Review of a License Application for a Low-Level Radioactive 
Waste Disposal Facility were used in the alternatives study. In addition, the applicable environmental 
standards of draft EPA regulation 40 CFR 193 were also used, insofar as these performance standards are 
compatible with those in the above sources. 

For mixed waste, the above requirements sources were used along with the U.S. EPA Resource 
Conservation and Recovery Act (RCRA) requirements for hazardous waste disposal, at 40 CFR 264 (in 
particular, 264.300-.317), supplemented by EPA guidance documents. 

Assumptions and Uncertainties 

Many items of information necessary to perform detailed comparisons of the alternatives were not 
available. The unknowns include gaps in today's knowledge, as well as the nature of possible future 
events, trends, policies, and decisions. Therefore, numerous assumptions were made about the missing 
items of information. To allow equitable comparisons between alternatives, assumptions were made in 
categories such as programmatic, regulatory, and waste characteristics 

Several of the assumptions made are not only uncertain, but are also important enough to potentially 
affect the conclusions of the study. For this reason, "key uncertainties," which could change between now 
and the date of facility startup, were identified. The sensitivity of the results to the "key uncertainties" 
is the focus of this paper. 

Disposal Alternatives 

Several preliminary alternatives for disposal of INEL mixed waste and LLW were formulated !'or 
evaluation and comparison. The alternatives form a relatively complete set of reasonable, upper-le\ el 
options. A list of the alternatives evaluated is shown in Table II. 

Alternative 1: Construct and Operate MLLWDF - In this alternative, a new disposal facilin. termed 
the MLL WDF, will be constructed and operated at the INEL. The MLL WDF will provide ounplete 
capabilities for receipt, handling, and disposing of the waste. The facility will be sited, designed, md 
constructed so as to comply with all applicable requirements in Federal and State regulations and m i x >H 
Orders. 

Formulated within this alternative were several subalternatives. The subalternatives involved \. i r: > • u s 
disposal technologies that were selected for evaluation, as well as various scenarios related to the A i,;e 
volumes and waste forms to be received for disposal (i.e., maximum versus minimum treatment, md -,ir -c 
versus small generation). The subalternatives and respective disposal technologies are listed m I iMe II 
To limit the number of subalternatives evaluated, no subalternatives were formulated for the other KIMC 
alternatives. 

Alternative 2: Continue Disposal at RWMC - In this alternative, waste disposal will continue at the 
RWMC through the end of the study period. Once the existing LLW disposal space (iiMim current 
methods) is depleted, a new method for disposing of LLW is assumed to be implemented at the k\v Ml'. 



Alternative 3: Ship Waste Qffsite for Disposal - In this alternative, the INEL mixed waste and LLW 
will be shipped offsite for disposal. DOE Order 5820.2A requires an exemption for disposal of DOE 
LLW or mixed waste at commercial disposal facilities, so the waste is assumed in this alternative to be 
disposed of at another DOE site. 

Alternative 4: Combinations of Alternatives - Combinations of the above alternatives were 
considered for evaluation. In each combination, some waste streams will be disposed of using one of the 
above alternatives, and the other waste streams will be disposed of by another alternative. 

The descriptions and assumptions concerning the combinations of alternatives are generally the same 
as those for the individual alternatives comprising the combination. However, only part of the waste 
streams will be disposed of by each alternative. 

Alternative 5: No Action - In this alternative, no new action will be taken concerning disposal of 
INEL mixed waste and LLW. The MLLWDF will not be constructed. No other disposal alternative will 
be implemented. When the available disposal space in the RWMC is consumed, the newly generated 
mixed waste and LLW will be stored indefinitely in buildings constructed for that purpose. 

Evaluations 

Seven areas were selected for evaluating the suitability of the alternatives on a preliminary overview 
basis. Each alternative was evaluated against the requirements and criteria established under each area. 

Operability and isolation performance evaluations compared the alternatives on (a) the capability to 
handle and emplace all planned types of waste without excessive operational difficulty, (b) the use of 
proven technologies, (c) constructibility, operability, reliability, and maintainability of the handling and 
emplacement concept, and (d) projected postclosure performance of the isolation system. The relationships 
with other INEL waste management facilities were evaluated to identify any potential interface problems 
that could have major programmatic or operational consequences. Environmental evaluations assessed the 
difficulties expected for each alternative to comply with the major bodies of environmental regulation. 
Safety and health evaluations qualitatively compared the alternatives on the expected radiological and 
nonradiological risk to the workers, the public, and the environment during the construction and operations 
phases. Institutional evaluations identified institutional issues that could negatively impact implementation 
and compared each disposal alternative on the basis of potential institutional problems. Schedule 
evaluations compared alternatives on the basis of the date when operations could be expected to start, as 
well as uncertainties in those dates. Cost evaluations compared the ROM life-cycle costs of the 
alternatives. Both escalated and unescalated costs were estimated. 

In addition to discussing the performance of each alternative in the areas listed above, the 
performance was specifically evaluated against a list of "musts" and "wants." The list of "musts" 
comprised the mandatory criteria for recommendation of a disposal alternative. To be considered viable, 
an alternative had to comply with every listed "must." The "musts" were (a) compliance with all 
environmental and waste management regulations, including the requirements for long-term isolation, (b) 
acceptable risk to the workers, the public, and the environment during the construction and operations 
phases, (c) provision of all required disposal of mixed waste and LLW over a 40-year period, (d) no 



potential major conflicts with the mission or operation of other existing or planned INEL waste 
management facilities, and (e) no insurmountable institutional problems. 

The list of "wants" (presented later) represents criteria that will affect the recommendation of an 
alternative, but are not strict requirements. Each alternative was scored on each "want." Each "want" was 
assigned an importance weight. For each alternative, the scores on the various "wants" were multiplied 
by the importance weights of the respective "wants," then summed. 

Analysis of Results 

The results of the evaluations were analyzed, and other decision-making considerations were 
identified. 

The no-action alternative failed "must" criteria (a), (c) and (e), as listed above, and is not considered 
viable. 

While Alternative 2, Continued Disposal at the RWMC and its combination (RWMC & offsite), 
satisfy the "must" criteria for the scenario of maximum treatment and large generation, the use of available 
space is nearly at a maximum. These alternatives will not satisfy the criterion for disposal of all waste 
under the large-generation, minimum-treatment scenario. 

The remaining alternatives satisfy all the "must" criteria and are considered viable. 

The top row of Table III summarizes the "wants;" the importance weights appear in parentheses. 
The remainder of Table III presents the weighted scores. The MLLWDF Subalternatives 1G and 1H are 
shown in the table but were not considered in the overall ranking because they are scenarios, not 
alternatives. These subalternatives are essentially the same as Subalternative 1A but with different 
assumed volumes of waste. The viable disposal alternatives are ranked as follows: 

1. Subalternative IE-Shallow land burial/boreholes 
2. Subalternative lD-Greater-depth burial/boreholes 
3. Alternative 3-Ship waste offsite for disposal 
4. Subalternative lC-Covered modules 
5. Alternative 4B-RWMC and ship offsite 
6. Alternative 2-Continue disposal at RWMC 
7. Subalternative lB-Belowgrade engineered structures 
8. Subalternative lF-Shallow land burial/abovegrade engineered structures 
9. Subalternative lA-Abovegrade engineered structures 
10. Alternative 4A-MLLWDF and ship offsite 

It is noted that total scores within approximately 22 points of the top scoring option are covered 
within the estimated uncertainty spread (22 points is 10% of the total possible). Thus, the top 7 
alternatives have scores within the uncertainty spread. 

If the recommendation were based strictly on the "musts" and "wants," the preferred alternative for 
disposal of INEL mixed waste and LLW would be the onsite shallow land burial alternative. (The ciisite 



greater-depth disposal alternative scores within one point of the leader, and the offsite shallow land burial 
alternative scores within two points.) However, selecting an alternative is extremely complex and involves 
many factors; some do not readily lend themselves to lists of "musts" and "wants." The decision is not 
completely determined by any evaluation of numbers. Several major factors that the decisionmaker needs 
to consider, in addition to the results of the "musts" and "wants," were identified in the study. 

SENSITIVITY ANALYSIS 

Of the many assumptions made to allow the evaluation of disposal alternatives, thirteen were 
categorized as "key uncertainties", defined as being important enough to potentially affect the conclusions 
of the study. Of these thirteen key uncertainties, variations of only three were investigated in the 
sensitivity study. Variation of the remaining ten either has obvious results or is very difficult, if not 
impossible, to evaluate. As an example of the obvious uncertainties, if offsite disposal is not allowed, 
the three alternatives that include offsite disposal are not viable. As an example of the difficult-to-
evaluate uncertainties, changes in regulations are likely; however, the multitude of possible changes 
cannot reasonably be defined. Therefore, the effects cannot be evaluated. 

The three key uncertainties considered here are: (a) the subjective weighting factors applied to the 
"wants", (b) the risk involved in the development of disposal technologies, and (c) the impacts of 
projected long-term isolation performance of the various technologies. 

The sensitivity analysis of these three uncertainties is performed by assessing the changes that occur 
in the ranking of alternatives when reasonable variations are made in the uncertainties. (The ranking of 
the alternatives is as determined by the analysis of "wants" as discussed previously.) The evaluation of 
the first uncertainty will be limited to variations in the weighting factors assigned to each of the eight 
"wants" categories, while the evaluation of the other two will reflect adjustments in the relative ranking 
of each alternative within affected categories. 

Weighting Factors 

The weighting factors assigned to the eight wants (see Table III) were chosen subjectively, based 
on the combined professional judgement of the authors of the alternatives evaluation. Upon careful 
consideration of the weighting, it was determined that six are unlikely to vary. For example, it is not 
expected that risk issues will ever be less important than a five, or that interface issues will be more 
important than a one. It was determined that two of the "wants", those for cost and for potential 
institutional problems, are likely to vary. 

The relative importance of project cost is a volatile issue. Particularly in the present climate of 
close budget scrutiny, it is possible that the weighting factor could vary all the way to a five. Similarly, 
in a time of close public scrutiny, when disposal facility plans have been severely altered (even halted) 
by institutional interactions (2), it is quite possible that the weighting factor for this want could rise as 
high as a five. 



To investigate the sensitivity of alternative ranking to these issues, the weighting factors for cost 
and institutional problems were raised to five individually and then simultaneously. The effects on overall 
ranking are shown in Table IV. 

Two significant effects were noticed. When cost was changed, the scores for only three alternatives 
(including the top alternative) remain within 10% of the top alternative. The top three are IE, ID, and 
3. These are the alternatives involving use of shallow land or greater-depth burial and boreholes. The 
effect is not seen when potential institutional problems are changed alone or in combination with cost. 

The other significant effect involves Alternative 4B, a combination of disposal at the RWMC and 
offsite. The score for this alternative becomes significantly less that of the top alternative when either 
or both of the weighting factors are changed.. 

Other general observations include the following: 

Alternatives ID, IE and 3 are always the top three options, with one exception where 
Alternative 3 moves down to fifth place. Alternative 3 is negatively affected by institutional 
involvement, dropping to fifth place, but it is still within 10% of the top alternative. 

Alternative 1C is negatively affected by cost and, while it remains in fourth place, its score 
is significantly less than those of the top three alternatives. 

Alternative 4A always ranks at the bottom and is always significantly lower than the best 
alternative. Alternatives 1A and IF stay near the bottom, ranking between seventh and ninth 
on all occasions, but they are not significantly less for the cases involving adjustment of the 
weighting factor for potential institutional problems. 

Alternatives IB and 2 rank in the middle, between of fourth and seventh, and are significantly 
less than the best alternative when cost alone is modified. 

Based on an analysis of wants, including reasonable variations in weighting factors, alternatives ID, 
IE, and 3 are the best overall. 

Sensitivity of Relative Rankings to Performance Assessments 

A key assumption in the evaluation of the "want" for provision of long-term isolation was that the 
above ground facilities would provide markedly substandard performance in the very long term ( > 500 
years) because they would become exposed to the environment. The score of each of the above ground 
options was reduced by five because of this perceived defect. It is possible that the multilayer covers will 
stay in place. Or, even if the waste is uncovered, it is possible that the risk of exposure to the waste in 
its immobilized form has been overestimated. In the limit, the risk might not be significantly different 
from that posed by the buried waste. If this particular assumption is changed, such that the performance 
of above ground and below ground approaches is considered equivalent in the very long term (assuming 
the same waste form), then the overall rankings would change as noted in Table V. 



The main effect of this change is that the scores are compacted (the spread is now 28 points instead 
of 35 points). As a result, only Alternative 4A ranks significantly lower than the top alternative. There 
is a small rearrangement in the order of the alternatives, but they maintain the same general pattern. 

Sensitivity of Relative Rankings to Technology Development Risk 

The evaluation of the "want" to minimize the developmental risk of isolation system technologies 
penalized the vault technologies the most because extensive long-term proof of their viability is not 
available. However, the penalty, at two points for each technology involved, is felt to be a minimum. 
If the penalty for Alternatives 1A and IB is increased by two, and the penalty for IF and 4A increased 
by one (IF and 4A store less waste in vaults), then the overall rankings would change as noted in Table 
V. 

For this change, the ranking order is not changed, but the last four alternatives, which happen to 
be the four that were penalized more, become even less desirable than before. In fact, the spread 
becomes large enough that all four of the alternatives are now significantly less than the top alternative. 

CONCLUSIONS 

The results of the informal sensitivity study indicate that a change in the weighting factor for the 
cost "want" can cause significant changes, resulting in the lowering of scores for all alternatives except 
ID, IE and 3 to greater than 10% below the best alternative. A change in the weighting factor for 
potential institutional problems alone, or in combination with a change in the weighting factor for est. 
lowers the ranking of Alternative 4B to significantly less than that of the highest ranked alternative. 
Changes in the evaluation of long-term isolation have little effect, while changes in the relative ranking 
for developmental risk result in the lowering of the ranking for Alternative IB to significantly less than 
the top alternative. In all cases, Alternative 4A remains significantly lower than the highest ranked 
alternative, and in most cases Alternatives 1A and IF also rank significantly less. 

The only three alternatives that always rate high are ID, IE, and 3, all of which involve use oi 
shallow-land or greater-depth burial and boreholes. 
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Table I. Sources and types of waste to be disposed of. 
Stored 

Source Ongoing "Large D&D" "Large ER" (TSA and 
and type operations scenario scenario MWSF) 

Class A nonmixed X X X 0 
Class A mixed X X O X 
Class B nonmixed X X O 0 
Class B mixed X X O 0 
Class C P-y nonmixed" X X O 0 
Class C (3-y mixed X X 0 0 
Class C a nonmixedb o X X 0 
Class C a mixed o 0 0 X 
a. The Class C P-y waste contains <10 nCi/g of long-lived transuranic contamination but Class 

C levels of p-y contamination. 
b. The Class C a waste contains 10 to 100 nCi/g of long-lived transuranic contamination. 

Table II. Disposal alternatives and subalternatives. 

Alternative or subalternative Disposal technology 
1A - Construct and operate the MLLWDF 
IB - Construct and operate the MLLWDF 
1C - Construct and operate the MLLWDF 
ID - Construct and operate the MLLWDF 
IE - Construct and operate the MLLWDF 
1F - Construct and operate the MLLWDF 

1G - Construct and operate the MLLWDF 
(effect of large waste-generation scenario) 

1H - Construct and operate the MLLWDF 
(effect of minimum waste-treatment scenario) 

2 - Continue disposal at RWMC 
3 - Offsite Disposal 
4 - Combinations of alternatives 

MLLWDF and Offsite disposal 

Abovegrade engineered structures 
Belowgrade engineered structures 

Covered modules 
Greater-depth burial/boreholes 
Shallow land burial/boreholes 

Shallow land burial/abovegrade 
engineered structures 

Abovegrade engineered structures 

Abovegrade engineered structures 

Covered placement/shallow boreholes 
Shallow land burial/boreholes 

Abovegrade engineered structures// 
shallow land burial/boreholes 

Continue RWMC and Offsite disposal Covered placement/shallow boreholes/ 
shallow land burial/boreholes 

5 - No Action Storage only 



Table III. Summary of performance of alternatives against "wants." 

Wants 

Minimize risk to 
workers, the Provide Minimize Minimize the Minimize 
public , and the maximum problems in development risk Minimize the potential 
environment isolation of constructibility, associated with schedule for interface Minimize 
during the the waste after operability. the isolation beginning Minimize probi lems with potential 
construction and the operations reliability, and system disposal life-cycle other INEL institutiona 
operations phases period maintainability technologies operations cost WM facilities 1 problems 

Alternative (5) (5) (3) (3) (2) (2) (1) (1) Sum 

MLLWDF - 1A 30 32.5 27 15 12 10 10 9 145.5 

MLLWDF - IB 30 50 21 15 12 10 10 9 157 

MLLWDF - IC 45 27.5 30 24 12 8 9 9 164,5 

MLLWDF - ID 35 47.5 24 27 14 12 10 7 176.5 

MLLWDF - IE 40 42.5 27 27 14 12 10 5 177.5 

MLLWDF - IF 35 30 24 21 12 12 10 7 15! 

MLLWDF - 1G 50 40 27 ' 15 12 14 10 10 178 

MLLWDF - 1H 20 30 24 15 12 6 10 7 . 124 

RWMC 40 30 27 21 14 12 8 6 158 

Offsite 30 42.5 24 27 20 20 9 3 P5.5 

MLLWDF/Offsite 30 35 21 18 16 8 9 5 142 

RWMC/Offsite 35 35 27 24 18 10 7 4 160 

No Action' 25 15 30 30 18 12 10 0 UO 

( ) = Importance weight. 
a. Alternatives that foiled a "must" and are not considered viable. 

Table IV. Ranking of alternatives following adjustment of weighting factors. 

Ranking 
As Reported 
(from Table III) 

Weighting Factor for 
Cost 
Raised to 5 

Weighting Factor for 
Institutional Problems 
Raised to 5 

Weighting Factor 
Both Cost and 
Institutional Probli 
Raised to 5 

tor 

ems 

1 MLLWDF - IE 177.5 Offsite 205.5 MLLWDF - ID 204.5 MLLWDF- ID 2^2 ^ 

2 MLLWDF - ID 176.5 MLLWDF - IE 195.5 MLLWDF - 1C 200.5 Offsite : r i-

3 Offsite 175.5 MLLWDF - ID 194.5 MLLWDF - IE 197.5 MLLWDF- IE : i > * 

4 MLLWDF - 1C 164.5 MLLWDF - 1C 176.5 MLLWDF - IB 193 MLLWDF - 1C : i : > 

5 RWMC/Offsite 160 RWMC 176 Offsite 187.5 MLLWDF - IB 2n* 

6 RWMC 158 RWMC/Offsite 175 RWMC 182 RWMC J l X I 

7 MLLWDF- IB 157 MLLWDF- IB 172 MLLWDF- 1A 181.5 MLLWDF- IF I T 

8 MLLWDF - IF 151 MLLWDF - IF 169 MLLWDF - IF 179 MLLWDF- 1A l ' ) 6 > 

9 MLLWDF - 1A 145.5 MLLWDF - 1A 160.5 RWMC/Offsite 176 RWMC/Offsite I ' l l 

10 MLLWDF/Offsite 142 MLLWDF/Offsite 154 MLLWDF/Offsite 162 MLLWDF/Offsite P 4 



Table V. Ranking of alternatives following adjustment of relative rankings in two "wants" categories. 

Ranking 
As Reported 
(from Table III) 

Adjustment in long-term 
isolation performance 

Adjustment in technology 
development risk 

1 MLLWDF - IE 177.5 MLLWDF - IE 177.5 MLLWDF - IE 177.5 
2 MLLWDF - ID 176.5 MLLWDF - 1C 177 MLLWDF - ID 176.5 

3 Offsite 175.5 Offsite 175.5 Offsite 175.5 
4 MLLWDF - 1C 164.5 MLLWDF - ID 174 MLLWDF - 1C 164.5 

5 RWMC/Offsite 160 RWMC 170.5 RWMC/Offsite 160 
6 RWMC 158 RWMC/offsite 167.5 RWMC 158 

7 MLLWDF- IB 157 MLLWDF- IF 163.5 MLLWDF- IB 151 

8 MLLWDF - IF 151 MLLWDF - 1A 158 MLLWDF - IF 148 

9 MLLWDF - 1A 145.5 MLLWDF - IB 157 MLLWDF - 1A 139.5 

10 MLLWDF/Offsite 142 MLLWDF/Offsite 149.5 MLLWDF/Offsite 139 
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process disclosed, or represents that it. ^ ^ ^ Z £ by tLde name, trademark, 

m^0:x™ 
z'^T^Z^^^f^^sLte or reflect those of the 

United States Government or any agency thereof. 


