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LOS ALAMOS NATIONAL LABORATORY 
M-2 Priority Screening System for Near-term Activities 

PROJECT SUMMARY AND OVERVIEW 

Project Description 

From May through August, 1993, the M-2 Group within M Division at LANL conducted 
a project with the support of the LANL Integration and Coordination Office (ICO) and Applied 
Decision Analysis, Inc. (ADA), whose purpose was to develop a system for setting priorities 
among activities. This phase of the project concentrated on prioritizing near-term activities (Le., 
activities that must be conducted in the next six months) necessary for setting up this new group. 
Potential future project phases will concentrate on developing a tool for setting priorities and 
developing annual budgets for the group's operations. 

The priority screening system designed to address the near-term problem was developed, 
applied in a series of meeting with the group managers, and used as an aid in the assignment of 
tasks to group members. The model was intended and used as a practical tool for documenting 
and explaining decisions about near-term priorities, and not as a substitute for M-2 management 
judgment and decision-making processes. 

The project team included: . 
I 

Mike Burns (h4-2) 
Nancy Greene (M Division) 
Bob Anderson and Jack England (ICO) 
Karen Jenni (ADA). 

The original goal of the project was to develop a decision-aiding tool for use in setting 
priorities among M-2 activities. However, in early discussions with the Group leader, it became 
clear that there were really two separate problems: 1) setting near-term priorities among activities 
necessary for establishing and setting up the group, primarily policy-setting activities, and 2) 
developing an annual budget request based on a logical and defensible set of prioritized activities. 
This phase of the project concentrated on the first problem. 

Because the problem of setting near-term priorities appeared to be primarily one of 
explaining and justifying which activities are being conducted before or after others, rather than 
one dealing with serious resource constraints or activity dependencies, the approach chosen was a 
simplified screening system which groups near-term activities into eight different "Priority 
Classes." The attached memo dated June 29, 1993 details the rationale behind choosing a 
screening approach. 
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Priority Screening System 

Priority class 3 

The first step in developing a screening system for near-term activities was to identify and 
organize the fundamental objectives and values of the M-2 organization. An objectives hierarchy 
documenting the primary objectives of M-2's near term activities was developed through an 
interactive process with the group leader. The primary objectives are: 

Activities which increase the quality of group interactions with customers. 

minimize risks to workers and to the public 
maximize ability to maintain current operations and schedule 
maximize customer service 
maximize ability to conduct misyion (through unified procedures and increased 
capabilities) 
maximize compliance with legal and other requirements, and 
minimize costs. 

Priority Class 4 

These objectives are illustrated in a hierarchy in Figure 1. 

Activities necessary for M-2's long-term missions by establishing policies 
and procedures for s'fety or operational reasons. 

The screening process is based on an intuitive approach to decision-making sometimes 
refereed to as a lexicographic choice model. For each priority class, there is one criteria on which 
we base a judgment about an activity, and if the activity does not qualify under that criteria, we 
then consider it for the next level of priority. The process assumes that near-term activities can be 
prioritized without making significant tradeoffs among competing objectives, and that priorities 
should be set based on which activities help to achieve the most important objectives first. Figure 
2 provides a schematic of the screening process in flow chart form. Table 1 lists the eight priority 
classes and a brief description of what activities are included in each class. 

Priority Class 5 

Priority Class 6 

Priority Class 7 

Table 1. Priority Classes 

Activities which reduce costs or increase efficiency. 

Any additional activities required, either by law, by legal contract, by DOE, 
or by the Lab, not qualifying above. 

Activities necessary for incre,asing the group's capabilities. 

I I Priority Class 1 I Activities necessary to prevent unacceptable health risks. 

Priority Class 8 

Priority Class 2 

All other near-term activities. 

Activities necessary to maintain current operations and schedule, including 
DARHT schedule. 
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START: 

Yes Must the activity be 
evaluated before 

1 2/3 1 /93? 
). 

Is the activity necessary Yes 
to prevent unacceptable Priority 

health risks? Class I 
I 

Is the activity critical to 
improving M-2 

customer interactions? 

Is the activity necessary 
to maintaining 

current operation Class 2 
and schedules? 

Priority 
Class3 

Yes 

c No 

1 

Is the activity necessary 
for establishing consistent 

group policies and procedures? 

Yes Priority 
Class4 

c No 

Priority 
Class 5 

increase group efficiency 
and/or decrease costs 
of.group operations? 

Is the activity required 
legally or by the lab 

but not qualified above? 
Yes Priority 

Class6 

Priority 
Class 7 

Is the activity necessary to 
increase group capabilities? 

Not evaluated 

Priority Class 8 

Figure 2. Screening Flow Chart 



Screening systems are based on the idea of a threshold level of concern. For each priority 
class a minimum level of impact is determined such that activities addressing or preventing 
problems which are "worse" than the threshold level qualify in that class. A set of Screening 
Questions was developed to define that threshold level of impact for each Priority Class and to 
guide activity scorers through the screening process. The second section of this binder contains 
the Screening Questions and Worksheet. 

Application and Results 

The screening system was applied in a series of three meetings with the M-2 Group 
leader and his area managers. A total of 179 activities were screened. The original screening 
worksheets for each activity are included in an Appendix and are bound separately. A summary 
of the worksheets is provided in the third section of this binder. 

Of the 179 activities, forty-five were determined to be not short term activities, and 
twenty-four were combined with existing activities or eliminated altogether. The remaining 110 
activities were distributed among the priority categories as illustrated in Figure 3. 

The large number of activities in Priority Class 2 consist primarily of specific, technical 
activities associated with the DARHTDTS project and with managing the firing sites. The third 
section of this binder lists the activities in each priority class along with a description of the 
activity and the rationale behind the priority categorization. 

Figure 3. Number of activities in each Priority Class 

1 2 3 4 5 6 7 8 
Prforfty Class 
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The results of the screening system were implemented in the assignment of tasks to M-2 staff. 
Group managers used the prioritized list of activities to determine staff assignments such that the 
higher priority activities will be conducted immediately. Staff who are assigned multiple tasks 
were to be told of the priority classes, and instructed as to which activities are to be conducted 
first. This initial task assignment is included in the fourth section of this notebook. 

Recommendations and Next Steps 

RecommetidQtions for the screetiing process 

The screening process was intended to be a tool used only for prioritizing near-term set-up 
activitgs for M-2, so its future usefulness is minimal. However, the system and the associated 
documentation can and should be useful for: 

communicating group priorities to those inside and outside the group 
explaining the rationale for the order in which activities are being conducted, both to 
Division management and to M-2 staff, and 
assigning the appropriate priority to any new near-term activities not included in those 
already screened. 

Next steps for addressing longer-term priority setting and budgeting 
I 

As discussed with M-2 management at the conclusion of this phase of the project, a logical 
next step would be to begin to address the problem of setting priorities and budgeting for 
activities on an annual basis. For this problems, a more formal, rigorous priority setting approach 
is likely to be required, as discussed in the attached memo on screening systems. IC0 has 
developed several priority systems for other LAIC groups for just that purpose based on a 
methodology known as multi-attribute utility analysis (MUA). 

The five main steps in developing an MUA-based priority system are: 

define the decision unit 
define the decision problem and decision context 

List objectives and values, and organize into an objectives hierarchy 
develop performance measures (scales) to indicate the degree to which alternatives 
achieve the objectives, and 
specify a utility function for aggregating Performance measures into an overall measure of 
value. 

Work that has been done in this phase of the project gives M-2 a head start on addressing the 
longer-term problem. For example, the decision problem and decision unit are already fairly well- 
defined, and we have a "first-cut" objectives hierarchy. 
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The next step in developing a formal system for setting long-term priorities would be to 
hold a one to two meeting with M-2 management to discuss the objectives and begin developing 
performance measures. We have discussed beginning this process in October, 1993. 
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M E M O R A N D U M  

TO: Bob Anderson, LANL 
Mike Bums, LANL 

FROM: Karen Jenni, ADA 

SUBJECT: Justification for a screening approach 

DATE: June 29, 1993 

This memo is intended to document the rationale behind choosing a simplified screening 
approach, rather than a more rigorous multiattribute utility analysis (MUA) approach, for 
prioritizing near-term activities associated with the establishment and set-up of the M2 group 
within M division. 

Generally, we recommend more extensive, rigorous MUA systems for prioritization and 
budgeting problems, but in this case we feel a simpler approach is appropriate. 

It is usually advisable to use a formal, rigorous, and technically defensible approach when 
a decision problem has one or more of the following characteristics: 

the decision is driven by severe constraints (funding, staffing, or other limited resource) 
the ultimate decision will have to be justified to diverse groups, including technical groups 
there are multiple, and often competing, objectives 
the decision may have to be repeated in the future 
the decision involves a large commitment of resources or may produce very large impacts, 
such that even a small decision error would be intolerable 

From a technical point of view, a screening system is often inadequate to deal with a 
situation with serious resource constraints. Because a screening system basically considers a 
single attribute at a time, it implies that tradeoffs among objectives are not necessary. However, 
in setting priorities and in budgeting for longer-term activities, it is almost certain that tradeoffs 
will be necessary. It will never be the case in the long-run that all activities in one class should 
receive higher priority than activities in a lower class. For example, the most important activity in 
PrGrity Class 2 might be more important than the least important activity in Priority Class 1, 
although the screening system would not so indicate. 

Another limitation of a screening approach is that it does not provide explicit estimates of 
the consequences of conducting or not conducting various activities. That is, a screening 



MEMORANDUM 
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approach can tell you roughly which activities will be conducted for different budgets, but it can 
not provide explicit estimates of the consequences of those funding choices. Thus a screening 
system may not provide enough information to support a budget request, in terms of defining the 
consequences of budget increases or decreases. However, it should provide adequate justification 
for conducting certain activities before or after others. 

From our discussions, it appears that for the near-term problem of setting priorities among 
activities to be conducted by M-2 over the next six months, there are neither significant resource 
constraints nor significant activity timing issues. The problem appears to be one of explaining and 
justifying which activities are being conducted and, to the extent that resource constraints are an 
issue, explaining which activities are not being conducted and why. 

In addition, most of the activities currently on the "to do" list of activities are near-term 
set-up activities. They will likely be conducted only once, and the criteria by which they will be 
evaluated are somewhat different from the criteria by which the ultimate success of the group will 
be measured. Finally, the activities being prioritized are, for the most part, low-cost "reversible" 
activities. That is, if the "wrong" decision is made, it can be changed later without significant 
losses. Thus small errors are less significant than if the activities were high-investment, 
irreversible decisions. 

Because this seems to be a one-time decision not involving serious constraints or critical 
tradeoffs, we feel the level of effort required to develop and implement a more extensive system 
would be better spent on developing a long-term system, and that a screening system will provide 
sufficient help for prioritizing near-term activities. Certainly when we get to the point of trying to 
develop and defend budget requests for the new group, a more extensive system such as the one 
we have been discussing will be more helpful in terms of explaining the activities that are 
proposed, and the consequences of various funding levels and allocations. 

(xxxxSCRNJUST.DOC3 
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M E M O R A N D U M  

I 

TO: Mike Bums, M-2 

FROM: Karen Jenni, ADA 

SUBJECT: Final Screening Questions and Worksheet 

DATE: August 9, 1993 

This memo outlines a screening process to be used for evaluating and prioritizing activities 
involving the set-up of the M-2 group within M division. A more extensivesystem for setting 
priorities and for budgeting is envisioned for activities that will be longer-term in nature and that 
will begin after December 31,1993. 

In order for an activity to qualify for evaluation under this screening process, it must be an 
activity about which a decision must be made before December 3 1,1993. Examples of activities 
that should be evaluated through this process are activities which: 

are essential to setting up and organizing M-2 
are important or effective only if conducted in the first few months of group existence 
(Le., before 12/3 1/93) 
must be completed before 12/3 1/93 in order to maintain operations and schedule 
have been requested or required of M-2 before 12/3 1/93 

The screening process is based on an intuitive approach to making choices sometimes 
referred to as a lexicographic choice model. For each priority class, there is one criteria on which 
we base a judgment about an activity, and if the activity does not qualify under that criteria, we 
then consider it for the next level of priority. This process assumes that near-term activities can 
be prioritized without making significant tradeoffs among competing objectives, and that 
priorities should be set based on which activities help to achieve the most important objectives. 

During the process of developing an objectives hierarchy, you have indicated that the most 
important near-term objectives are those in Figure 1. That is, in prioritizing activities for the next 
seyeral months, we want to choose activities which: minimize health risks, minimize adverse 
mission impacts, and maximize compliance with regulatory and other requirements. Furthermore, 
the screening process is based on the idea that in the near-term, any activity which is necessary to 
achieve one of the more important objectives (e.g., preventing an unacceptable health risk), 
should receive higher priority than an activity which is necessary to achieve a less important 
objective (e.g., meeting DOE or Laboratory requirements). 
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Priority Class 1 

Figure 2 provides a schematic of the screening process in flow chart form. Table 1 lists 
the eight priority classes with brief descriptions of what activities are included in each class. 
Screening systems are based on the idea of a threshold level of concern. For each priority class a 
minimum level of impact is determined such that activities addressing or preventing problems 
which are "worse" than the threshold level qualify in that class. During the process of developing 
the screening system, the threshold level can be adjusted so that the screening criteria are neither 
too restrictive nor too loose for the purpose of prioritizing M-2 set-up activities. 

Activities necessary to prevent unacceptable health risks. 

To apply the screening process, we will use a worksheet and a detailed set of questions 
and examples. For each activity being considered, the scorer will use the worksheet and the list of 
questions to determine in which priority class the activity belongs. The logic of the screening 
system then implies that activities should be budgeted for and initiated in the order implied by the 
priority list. That is, Priority Class 1 activities should be conducted, then Class 2 activities, and so 
on until funding or other resources are exhausted. Of course, no decision-aiding system can 
account for all relevant factors, and management judgment should be applied to ensure that the 
resulting priority list adequately reflects management priorities. 

Priority Class 3 Activities which increase the quality of group interactions with 
customers 

Priority Class 2 

Priority Class 4 

Activities necessary to maintain current operations and schedule, 
including the DARHTDTS schedule. 

Activities necessary for M-2's long-term missions by establishing 
policies and procedures for safety or operational reasons. 

Priority Class 5 Activities which reduce costs or increase efficiency 

Priority Class 7 

Priority Class 6 

Activities and upgrades necessary for increasing the group's 
capabilities. 

Any additional activities required, either by law, by legal contract, 
by DOE, or by the Lab, not qualifying above. 

Prioriiy Class 8 All other activities 
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Screening Questions 

Please provide answers to the following questions on the accompanying worksheet. An activity 
may qualify under several of the priority classes. In such cases the activity should be assigned to 
the highest priority class for which it qualifies. The questions are arranged in order to screen 
activities into the highest priority class first. Thus you should answer the questions in the order 
they are listed to ensure that activities are assigned the proper priority. 

Section 0. Determination of shot-t-tetm activities 

Does a decision about conducting the activity have to be made before December 3 1. 
1993? More specifically, would failure to conduct the activity produce unacceptable 
consequences such as: 

1. an inability to establish and organize M-2; i.e., group formation would not be possible 
2. prevent M-2 from maintaining current operations or schedule, or from completing DARHT 

construction as planned 
3. an inability to conduct the activity usefully or effectively after 12/31/93 
4. a charge that M-2 is non-responsive to requests or requirements. 

Yes If yes, please identify on the screening worksheet which of the above criteria (1-4) 
most clearly indicates why the activity qualifies as a "short-term" activity. If you 
believe the activity should be evaluated through this screening process but it does 
not match any of the examples, please provide a short explanation (for future 
reference) for why the activity should be considered. 

Go to Section 1. 

No Stop. Activity should not be evaluated using this system. 

Section I .  Pseventitte utzacceptahle health risks 

Activities qualify as Priority Class 1 activities if they are necessary to prevent unacceptable health 
or safety risks. 

Is the activity required to prevent an unacceptable risk to the health and safety of either 
the public or laboratory workers? Activities which qualify under this criterion are those which 
address a situation where, without conducting the activity, risks would be unacceptable. For the 
purpose of this screening system, unacceptable risks are defined as those comparable to a 
situation where: 
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i 
thereis an identifiable and plausible chance of a worker sustaining an injury serious enough.to 
keep him or her from working for 2 or more days (e.g.. a broken leg), or 

there is an identifiable and plausible chance that an individual not associated with the lab will 
receive an injury requiring medical treatment. 

Risks may be unacceptable if there is currently an unacceptable risk association with what 
will be M-2 functions, or if the formation of M-2 from other groups creates new risks or increases 
existing risks to unacceptable levels. 

Is the activity required to prevent an unacceptable risk to the health and safety of either 
the public or laboratory workers? 

Yes. 

No. 

You must document a “yes” answer by describing the problem being addressed by 
the proposed activity, the plausible scenario by which an injury may occur, and 
explaining how the activity will reduce those risk. This documentation is necessary 
to facilitate the group’s ability to explain the decision process at a later date, and to 
encourage quality thought. 

Activity is Priority Class 1. 

Go to Section 2. 

Section 2. Maintainin_e current operations and schedule 

Activities which are essential to the group’s ability to maintain its operations and testing schedule, 
the ITS schedule and DARHT construction are Priority Class 2 activities. The group may not be 
able to meet the schedule if it does not have appropriately qualified or certified staff, if the staff is 
not adequately flexible in its ability to do various tasks (e.g., if different staff are restricted to 
working at specific testing sites), or if test scheduling is not conducted efficiently. 

Is the activity necessary to prevent significant delays or disruptions of the current testing 
schedule? Activities qualify in this priority class ifthe result of not conducting the activity is: 

delay of a major test (test costs >= $500,000) by more than 1 week, 
delay of a minor test (test costs < $500,000) by more than 2 weeks, or 
short delays (less than a week) of 5 or more tests. 

Activities which may be necessary to prevent significant schedule impacts may include activities 
which: 

are essential to the scheduling process such that without the activity, test facilities and 
personnel can not be assigned 
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..ace necessary to retain critical staff certifications such that without the activity M-2 staff may 
lose certifications and be prevented from doing their jobs, and for which alternate certified 
staff are unavailable 
are essential to maintaining the current level of flexibility of M-2 staff to work a different 
facilities and on different types of experiments 
are necessary to retaining critical capabilities within the group (eg, facilitizing a diagnostic 
previously "made to work" by a now-retired group member) 

Is the activity necessary to prevent significant delays or disruptions of the current testing 
schedule? 

Yes If yes, please list on the screening worksheet the number and length of delays 
expected, if the activity is not conducted. 

Activity is Priority Class 2. 

No Go to Section 3. 

Section 3. Increasirte the aualit?, of aroicp interaction with customers 

A critical part of M-2's mission is to serve its customers. Activities which are designed to 
increase the quality of customer service and interactions are Priority Class 3 activities. 

Does the activity serve to increase the quality of service to M-2's customers? These are 
activities which, if not conducted, would threaten the group's ability to complete its mission, or, if 
conducted, would significantly improve the service provided to customers. For example, 
activities qualify if they are such? that if not conducted would result in: 

decrease by 25% or more in the number of tests conducted 
decrease by 25% or more the funding for tests provided by organizations other than M 
division 
large numbers (greater than 10) of customer complaints 

Activities may also qualify in this class if they significantly increase the quality of customer 
interactions. For example, if conducting the activity would lead to: 

at least three additional sponsors for the group 
an increase in outside funding of at least 25% 
a significant measurable increase in customer satisfaction with the testing services provided re 
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Examples of activities which may- qualify include activitieswhich: 

make it easier for customers to identify a Point of Contact 
reduce work required by customers 
increase usefulness of customer feedback 
identify and "capture" new customers 

Does the activity serve to increase the quality of service to M-2's customers? 

Yes. Activity is Priority Class 3. 

No. Go to Section 4. 

Section 4. Establishing Consistent policies and psoceduses 

Priority Class 4 activities are those which establish consistent policies and procedures for 
M-2. 

Is the activity necessary for establishing consistent policies and/or procedures for M-2? 
Activities qualify in this priority class if not conducting the activities would result in a situation 
where the group is unable to operate effectively. For example, if lack of consistent, group-wide 
policies and procedures results in inabilities to: 

0 

0 

communicate effectively within the group, or with people outside the group 
make use of group resources effectively, or 
plan or budget for future activities, _. . 

then activities to establish or coordinate policies and procedures are Priority Class 4 activities. 

Examples of activities which may qualify in this priority class are activities which: 

establish a necessary policy or procedure for which there is no current M division policy or 
procedure. This may occur if M-2 has new functions which did not previously exist within the 
division and the functions can not be performed without new procedures, or 
review and establish policies for which existing M-4 and M-8 policies are in conflict or not in 
agreement 
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Is the activity necessary for establishing consistent policies and/or procedures for M-2? 

Yes. 

No. Go to Section 5. 

Activity is Priority Class 4. 

Section 5. Decreasirty group costs or increasing efficiencv 

Activities which significantly reduce costs or increase efficiency are Class 5 activities. 

5.1 
are estimated to result in significant cost reductions: 

Is the activity necessary to reduce group costs? Activities qualify for a "yes" only if they 

total cost savings of greater than $100,000, 
reduction in costs of specific activities by 25% or more, or 
reduction in the number of FTE's needed in M-2 

Yes If yes, please list the total es6mated cost savings on the attached scoring 
worksheet. 

Activity is Priority Class 5. 

No Go to next question. 

5.2. 
this priority class if the efficiency gains are significant or widespread. To qualify, gains in 
efficiency should result in cost savings commensurable with those listed in question 5.1. 

Is the activity necessary to increase the efficiency of group activities? Activities qualify in 

Yes. Activity is Priority Class 5. 

No. Go to Section 6. 

Sectiort 6. Meetirt? leeal. DOE. or Lab requirements and not aualifviq under mother catezorv 

Any activity which does not qualify above but is required, by law, by legal agreement, by DOE, or 
by ?he Lab qualifies as a Priority Class 6 activity. 
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6.1 Is the activity legally binding, either by a Federal or State law or an enforceable contract? 

Yes. If yes, please list the specific law or the contract number on the worksheet. 

Activity is Priority Class 6. 

No. Go to next question. 

6.2 
federal agency order or policy, or state agency order or policy? 

Is the activity covered under a DOE Order or policy-type document (e-g., SEN) or other 

Yes. If yes, please list the specific order on the screening worksheet. 

Activity is Priority Class 6. 

No. Go to Section 7. 

Section 7. Increasing group capabilities 

Does the activity significantly increase the M-2's capabilities? These are activities which 
are not designed to reduce adverse impacts but rather are meant to increase and improve on the 
capabilities of the group and thus increase and improve on the services they can offer. If these 
activities are conducted, they will: 

increase the marketability of M-2 by providing new or improved diagnostics or services 
increase the likelihood of a Cooperative Research and Development Agreement (CRADA) or 
Technology Transfer Initiative (nr) 

Examples of activities which qualify in this class include those which: 

create a new diagnostic technology or service needed by current or identified future customers 
increases the marketability of M-2 by increasing the quality or otherwise enhancing a currently 
available service 

Does the activity significantly increase the M-2's capabilities? 

Yes. Activity is Priority Class 7. 

No. Activity is Priority Class 8. 



Screening Worksheet 
m 
I Activity Name: Priority Class: 

Directioits: Complete one worksheet for each activity being considered. This worksheet is 
intended to be used only to document answers to the questions contained in the "Scoring Questions" 
document. For each activity, work through the "Questions" document and record your answers on this 
sheet. For questions 1 through 7, stop as soon as you answer "yes" to any question. You must explain 
the rationale for a "yes" answer by reference to the specific cirterion from the questionnaire that 
qualifies the activity for a "yes" answer. After you have completed this worksheet, fill in the Priority 
Class in the box above. 

Activity Description: 

( 0. Does a decision about conducting the activity have to be made before 12/3l/93? 

0 No Stop. Activity should not be evaluated with this system. 

Yes Please identify the criterion (1-4) under which this activity qualifies: 17 
1. Is the activity required to prevent an unacceptable risk to the health and safety of either 
the public or laboratory workers? 

0 No GO to qriestion 2. 
I 

1 



2. Is the activity necessary to prevent significant delays or disruptions of the current testing 
sc hedu I e? 

u NO GO to question 3. - 
1 1 Yes Please list the expected number- arid duration of delays that will occur if the 

activity is not conducted: (Activity is Priority Class 2)  

3. Does the activity serve to increase the quality of service to M-2's customers? 

4. Is the activity necessary for establishing consistent policies and/or procedures for M-2? 

0 No Go to question 5.1. - 

5.1. Is the activity necessary to reduce group costs? 

No Go to question 5.2. 

Yes Please list the estiiiiated total cost savings: 
(Activity is Priority Cluss 5)  

2 



5.2. Is the activity necessary to increase the efficiency of group activities? 

0 No 0 Yes Please list specific Gciency gains expected. (Activity is Priosity Class 5 )  

Go to questiori 6.1. 

6.1. Is the activity legally binding by a Federal or State law or by an enforceable contract? 

Go to question 6 2 .  

Please list the specific law or contract number 
(Activity is Priority Class 6) 

Yes 

6.2. Is the activity covered under a DOE Order or policy-type document (e.g., SEN) or 
other federal agency order or policy, or state agency order or policy? 

0 NO 
GO to question 7. u Yes Please list the specific order: 
(Activity is Priority Class 6)  

7. Does the activity significantly increase M-2's capabilities? 

n No Activity is Priority Class 8. 

Oy Yes ExplanationlRatiomle: (Activity is Priority Class 7) 

3 
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Example Completed Worksheet 

I 



Screening Worksheet 

IJ Priority Class: 

Dil-ccriolis: Complete one worksheet for each activity being considered. This worksheet is 
intended to be used only to docurnznt answers to the questions contained in the “Scoring Questions“ 
document. For each activity, work through the “Questions“ document and record your answers on this 
sheer. For questions 1 through 7. stop as soon as you answer “yes“ to any question. You lnust explain 
the rationale for a “yes“ answer by reference to the specific cirterion from the questionnaire that 
qualifies the activity for a “yes“ answer. After you have completed this worksheet. fill in the Priority 
Class i n  the box above. 

Acii\.irv Descriprion: 

0. Does a decision about conducting the activity have to be made before 12/31/93? 

n No Stop. Activic shoiild not be evaluated with this system. 
J 

/x/ - Yes Please identfi the criterion ( I  -4) iinder which this activiv qual@es: B3 

1. Is the activity required to prevent an unacceptable risk to the health and safety of either 
the public or laboratory workers? 

Go to qiiestiori 2. , E-~platrarionlRarioiiale: (Activity is Priority Class I )  

1 



2. Is the activity necessary to prevent significant delays or disruptions of the current testing 
sc h ed u I e? 

- 

No 

Yes Pleuse lisr the expected number- atid dut-ution of dclrys rhnt will occur if the 
cicrivie is ti01 condircred: (Activiry is Priority Class 21 

3. Does the activity serve to increase the quality of service to 1%-2’s custorners? 

Go to qitesrioti 4.  

4. Is the activity necessary for establishing consistent policies andor procedures for M-2? 

0 No Go to questioti 5.1. 
2 

5.1. Is the activity necessary to reduce group costs? 

0 No 0 Yes 

Go to questioti 5.2. 

Please list rhe estimated total cost savings: 
(Activity is Priority Class 5 )  

2 



! 5.2. Is the activity necessary to increase the efficiency of group activities? 

n No 
Yes Please list specfic eficieticy guitu expected. (Activiry is Priority Class 5 )  

Go to question 6.1. 

6.1- Is the activity legally binding by a Federal or State law or by an enforceable contract? 

6.2. Is the activity covered under a DOE Order or poIicy-type document (e.g., SEN) or 
other federal agency order or poIicy, or state agency order or poIicy? 
1 

i j NO GO to qitestion 7. 
'2 'a Yes Please list the spec$ic ordet-: 

(Acrivity is Psiosity Class 6 )  

7. Does the activity significantly increase M-2's capabilities? 

3 



LOS ALAMOS NATIONAL LABORATORY 
M-2 Priority Screening System for Near-term Activities 

ACTIVITIES AND SCREENING RESULTS 

This section of the documentation for the M-2 Priority Screening system contains a list 
and description of all the activities screened, a sorted list of activities by Priority Class, and two 
graphs illustrating the results. 

The fust graph simply shows the number of activities in each Priority Class. The second 
illustrates the number of activities in each class and lists them by abbreviation. 

The third part of this section contains a listing (32 pages) of all the activities screened, 
sorted by activity category (e-g., Safety Envelope, Operator Aids, and so on). This list contains, 
for each of the 179 activities screened: an original and revised code number, a short title, the 
Priority Class, a brief activity description, the rationale for the Priority Class, and the number of 
the criterion under which it qualified as “near-term.‘‘ 

The fourth and final part of this section contains the same information, with activities 
sorted by Priority Class (28 pages). 
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SE:12 
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TR:l1 
MN:5 
C L  1 
C L 7  
CL:I I 
FM:13 
DAK: I 
DM:4 
DAR:S 
DAkG 
D M : 8  
IAR: 14 
JAR: I5 
IAR: 17 
IAR: 19 
IAR:21 
IAR:22 
I A k 2 3  

FS: 1 
FS:2 
FS:I I 
FS: 14 
FS:15 
FS:16 
FS:17 
FS:18 

2 

- 

- 
FiM: I 
Fih4:G 
FM:8 
pT:1 
TR: I 
T R 8  
TR:lO 
MN:2 
MN:3 
RM:4 
RM:G 
KM: 17 
CL5 
CL8 
CL9 

CL:IO 
BSA:4 
BSA:5 
BSA:G 
FM:3 
ETS: 1 

3 

I 

Activities included in each Priority Class 

S E  1 
S E 4  
SEG 

SE13 
S E  14 
OA:3 
TR:9 
c c : 4  
CC:G 
CC:8 
RM: 3 
RM:9 
KM: 14 
RM: 15 
1Uvl:lG 
IUvl:18 
BSA:3 
BSA:7 
COM: 1 
COh4:5 

4 

- 

- 
f1m:4 
f1m:7 
m2 
TR:2 
c c : 5  
c c : 7  
h4N: 1 
MN:7 
MN:8 
MN:9 
RM:2 
RM:5 
IUvl:7 

RM:12 
FM:8 
FM:9 
f5:19 

5 

1 

- 
5e3 
PT4 
m : 4  
M N : G  
m : 1 1  
BSA: 1 
FM:4 
FM:7 

FA4: 1 U 
FM:l 
FM:2 

c0m:3 
c0m:6 

6 

- 

f5:3 
f5:7 
f5:9 

f5:13 n ETS::! 
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Priority Class 



ACTIVITY LISTING 

! 



)Id # - 

4 

.-- 2 

1 

Establish a review policy for M-2 for 
revie.wing and approving new SOPS. This 
Is a separate activity from 
reviewing/merging existing SOPS. 
Special Work Plan/ Rad. WDrk Pian policy 
for M-2, Need to establish who does the 
SWPs'(user's or M-2), how they are 
approved, and how they are tracked. 
immediate need is handled by a 
"signature authority" memo. 
RadCon pilot program has already been 
designed. This activity simply involves 
initiating a plan that Is already in place, 
to implement RadCon procedures at 

L --- _--- 4 

NST 

4 

New # 
w 

review existing policies and establish a 
LpT policy for M-2, and to select people 
in charge of L/T, Immediate need is 
solved with a memo to operate under 
exist L/T procedures. _... 
Establishing safety operating envelopes 
involves seitlng standards for how the 
Group will operate equipment, tests, etc 
Sets thresholds within which the 
equipment will be operated. 

Activity is akin to developing an "in- 
house mini-ORR." M 2  needs to have a 
review before starting up new 
experiments or equipment. (M4 has a 
group policy) 

Envell 

;E: 1 

? 

Activity 

3E: - 

SE:4 

SE:5 

SE:6 

SOP review policy 

NP/RWP policy 

RadCon pilot program 
mlementation --.- , 

--I-- Lockout/tagout -- policy , 

Establish Safety Operatin& 
Envelopes- 

Lab/small facility/ 
experiment startup policy 

'riority 

.- -.- 6 /one facility. 
Lockout/Tagout policies. This activity is tc 

iationale for priority 

\lot a schedule issue in the short-term 
:can be handled with SWPs). M-2 must 
lave a way to develop SOPS. Current 
SOPS are inconsistent. 

Without a policy for SWPs there will be 
many (more than 5) short delays in the 
testing schedule. 

Required by the Laboratory RadCon 
manual. _._.I_.__._._...______.___._.__._._ " _._.I---.-_I___ I 

Current policies are inconsistent. In 
longer-term, this is also a safety concern 
and could Impact schedules ------ ---- 

Has not been done in past - could be 
delayed for 6 months _without difficulties 
New experiments are scheduled to come 
on-line In the next SIX months. If 
necessary, can approve new 
experiments through another channel, 
but there Is a long-term need for a 
Iformai, consistent process. 

Reason 
or "near- 

term" - 

2,3 

2,4 

2,4 
_.-I- 

4.2 



- 

3ld # - 

I 

E 

s -- 

1C 

11 

1: 

dew # - 

;E:7 

;E:8 

;E:9 

;E: 10 

;E:1 1 

;E: 12 

4ctivitv 

:iring -_ area access control -- 

:iring point clearance 
iolicy -- 

levelop ALARAprog~ra- 
?adiological Site 
:haracterization of 
issigned firing sites 

vl4/M8 SOP review and 
ipdate of critical items 

Jehicle firing site access 
iolicy 

Priority 
Class 

1 
~ -.-.- 

1 
---I 

NST 

NA -- 

2 

2 

Description 
Establish consistent, safe policies for 
xcess control to firing area. Current 
Drocedures are different at different sites 
clnd with different groups. The individual 
dho does access control is leaving her 
oosition within a month. .__ - .. . . 

Establish consistent clearance policies foi 

Lab. requirement to have an ALARA 
program. M division has a one- 
paragraph policy, which may be 
inadequate in the long run. Immediate 
need will be handled by using the 
division policy -- this is a longer-term Issue 

all firing sites. _- 

Does not require M-2 resources. 
In many cases, M4 and M8 SOPs are not 
consistent, This activity involves 
reviewing the existing SOPs, determining 
what needs to be done to coordinate 01 
consolidate the policies, and updating 

Need to develop an uccess'policy for' 
vehicles, both govt, and privately 
owned, on the firing sites. Driven by the 
recent discovery of 3 vehicles off-site 
with D238 contamination believed to 
have been picked up on the firing sites. 

critical items: .._^_. .. . . . . 

Rationale for priority 

Inconsistent access control policies are a 
serious safety concern. 
Current clearing policies at firing sites 
differ, requiring personnel to remember 
which policy is in effect at which site, anc 

" _  --._------._---__--.._.-.I- 

raising --- serious safety concerns. --- 

Tests have already been delayed 
because of concern about inconsistent 
policies. There will certainly b e  more 
delays if SOPs are'not m,erged, 

Many short delays are likely. If policy is 
not developed, a likely result is that there 
will be no POVs allowed at the sites, 
which will result in delays. 

2, 

Reaso 
or "nec 

term' - 

2 -- 

----.I- 

2 $3.4 

2,3,4 

Page 2 



13 

~ 

Priority 
Class 

14 

Description Rationale for priority 
M-2 has very few (possibly no) crane 
operators. Need to develop a policy for Without an equipment operations policy, 
who maintains, operates, and uses the M-2 will be unable to make use of group 

14.1 - 

New# 

SE:13 

SE: 14 

SE:15 

Activity 

Operations of cranes, 
tractors, - and forklifts 

"Bug and bunny hunter" 

High Fidelity Testing pre- 
ORR 

Policy -_- ------. 

Reason 
for "near- 

term" 

4 1 heavyequipment, ___--.---I.-.---.-- [ources. ..-.. .- .. .. . .. . - .- - .. - ...-. .. 1 - _--- 2 

of groue resources. 2 4 ---- become a large problem_ -_------.--..-..---- - - ..---_------.-_.-...I..--_---._. --._-- 

Need a policy for scheduling on-site visits 
of other groups so that they do not 
interfere with the testing schedule. 
Currently a small problem, likely to 

Currently no policy. Will create schedule 
delays and, therefore, an inefficient use 

Page 3 



Old # 

~~. 
Reason 

for "near ? Priority 
New # Activity Class Description Rationale for priority term" 

Page 4 

----.-.I_---..- Operator Aid 
~ --.-- _--. 

Control room conduct 

Develop operator aid 
15 OA:1 . policies 

16 OA:2 ---. policy 
I---- --_---I-_- 

Policy for logbooks at 
firing sites/ experiments/ 

17 OA:3 labs 

- - --..-._--. ---_ __-. -. . .. . - .... . . . 
Develop a code of appropriate conduct 
in the control rooms. E,g., no food, 

NST .----- drinks, etc. There currently is nogolicy, .- .-. Not a short -. -. -- .-_. term . -. -- activity _- . .- 
A policy for developing and using No current policy -- not a short-term 

NST operator aids .-I_. activ9 . _.-_-I. _.._.. ~ 

Currently, logbooks are kept, but not 
according to any consistent format. As 
the frequency of experiments increases, Current record keeping is inconsistent, 
it becomes more important to be which may cause serious downstream 

~. 

4 consistent in record-keeping diff icultles. 



Priority 

Policy for requesting and approving 
overtime _-_-.-.----- 

Mana! ~- 

FiM: 1 

FiM:2 
FiM:3 --. 

FiM:4 

FiM:5 

--. 

FiM:6 

FiM:7 

Description 

ement - 

Capital Equipment 
planning and request 
process 

Annual budget 

Develop an equipment planning. 
process, and a process for requesting 
capital equipment. Need to thlnk as a 

Financial/program code 
tracking and reportin-g I 5 

"division citizen," 
Budget development for N1995 will 

3vertime 
request/approval policy 3 

Signature authority 5 

occur in April-July of next year, This 
actlvity Is not short-term 
Combine with PR trackin&#72. 
Need a tracking/reporting system to 
contain and ellmlnate budget .over-runs, 
and to track spending and make 
reallocation decisions. 
Deciding how lab space will be used, 
who will ultimately be where, etc. 

Decide who should have signature 
authority for : PRs, travel requests, SWPs, 
escort forms, etc,.. 

iutionale for priority 

Veed equipment in order to support 
Dther groups. -.- 

Policy is necessary for tracking and 
managing costs. - 
If people are not located, there will be 
many short delays of tests. 
Nithout overtime, there will be schedule 
Aelays, but they will not b e  significant. 
Zustomers often need tests conducted 
3n a specific schedule; ability to provide 
;his customer service may depend on OT 

----____I____--- 

=I p prova I 
Mthout a policy, the immediate "status 
quo" memo will stand and will be difficult 
to change later. Will result In most 
requests having to be approved by 
Group leader, likely to be an 
Inappropriate use of resources. 

Reason 
'or "near 

term" 

I- 

2 

3 

1 ---- 

2 

3 

Page 5 



-.- 

Old # 

25 

? Priority 
New # Activity Class Description Rationale for priority 

Currently, non-core sites are funded out 
of defense money, but this is not 
acceptable in the long-run. To continue will probably not operate -- resulting in 
to operate the non-core sites, a new 

Without a cost center the non-core sites 

limitations on the services M-2 can New cost center for non- 
FiM:8 core sites 3 cost-center must be established. provide for its customers 

Reason 
for "near, 

term" 

3 

Pane 6 



? 

)Id # New # Activity 

'tanning anc 

- 26 PT:1 

27 PT:2 

28 PT:3 __ 

29 PT:4 

30 

31 PT:5 

- --- 

32 PT:6 

33 1 

--- Tracking 

Sroup effort/ progress 
hacking procedures and 
tools __________-- 

Program management 
policy and standard tools 
Group annual review 
procEEm ----- _.--... I--- ..--I 

StrategicmELEg --.- _-.- 
Daily schedule -- "tickler" 
tracking system 

Staffing&!? ____.-I- 
Replace At-Risk/RIF/VIREP- 
111 people 

Priority 
Class Description Rationale for priority 

Without ability to track group progress, 
unable to know whether we are meeting 

_--.__I----- customer - needs. -- 

Can get by without, but formalizing this 
track, and report. Of particular concern process would result in significant 

Track progress, schedule maintenance, 
etc. Track when promised, when 
delivered. Necessary for schedule 
control and for facilities resource 

Significant effort: Develop a process for 
assigning managment functions to 
Group members not considered normal 
managers (e.g,, engineers). How to 
make process work, how to handle, 

Program to review how well the group is i 3 reallocation. 

--- 5 for $ 1 rnilliont.programs.L------.---- e ~ ~ ~ Y . s ~  

NST 
-I- 

6 -_- 

meeting customer needs andschedule, -.._--.--.-.I.-----.---- ...--.-..-.---. --..-.---.. ^_.._... . 
Develop a process for producing 
quarterly reports, Will have to do within 
the next 6 months, Immediate need 
handled by assigning an "editor" for first Quarterly reports are required by  the 

Division Operations Manual. required rel?p_rt, 
Develop process for strategic planning 

_----.-.I-- 

NA .-- 

2 

NA 

._.-- 

---- PART OF 26 
Develop list of require activities, required 
skills for each actlvlty, staff, and their skills 
Match staff skills to required project to 
determine staffing for M-2. 

I PART OF 32 

--_.- 
Can not fire shots without people 
ass&ned to tasks and firing sites. -- -.-I- 

Reason 
lor "near. 

term" 

4 -- 

-I._--.. 

1 

Page 7 



---. g 

'R: 1 

'R: 2 

'R: 3 
.-I 

'R:4 ~- 

-R: 5 

'R:6 

Activity 

Firing point personnel 
training 

Accelerator personnel 
train in g -- - 

Management training ._ 

OJT policy 

Employee certification/ 
gu al if i c a t io n policy 
Training requirements 
specification and review-. 
Develop summation of 
skills needed in M-2 
Convert summation of 
skills list into M-2 training 
plan 

Priority 
Class - 

3 

5 

NST 

-- 

--. 

NST 

NST 

NA 

NA -~ 

NST 

Description 

Training of firing controllers, Need in the 
near-term because the firing controllers 
are all associated with other groups, In 
near-term, M-2 must rely on help from 
other groups to get firing controllers for 

This activity Involves training accelerator 
personnel. E,g., who does support at 
PIXY, etc. Cross training for the 
accelerators. M-2 currently has 
capability in this area, but it is likely to be 

Training of managers. Not a short-term 
activity. 
Follow division policy for on-the-job- 
training. Applies for all areas other than 
firing point, accelerator, and detection 
chamber, handled in other activities. - 
Develop a process or methodology for 
documenting staff qualifications. 
Develop a list of necessary qualifications 
and staff certifications. Immediate need 
for safety assignments memo. 

their tests. -. 

insufficient In the long-run. -- 

-- PART O F  38 

PART O F  32 
Take staffing plan and list of required skill 
and staff and develop a training plan to 
ensure adequate skills in M-2. 

Rationale for priority 

Having M-2 firing controllers will 
significantly Increase the ability of M-2 to 
respond to customer needs, 
Without accelerator maintenance, the 
DARHT schedule may be Impacted. 
Main motivation for activity Is efficiency 
and cost impacts. Le., if maintenance is 
not done and accelerator staff are not 
trained, costs will Increase, 

Not short-term. Immediate needs are 
dealt with in separate actvities. (34, 35) ---.---- 

People are in place and work is getting 
done - this is not a short-term activity. 

Reason 
or "nears 

term" 

---_.-I 

2 

2 

Page 8 



)Id # - 

43 

44 

4E 

46 

45 

47.1 - 

Priority 
Class 

NST 

3 

Description 
In long-term, it would be useful to have ( 
staff member familiar with all the 
applicable RCRA regulations. _______,._ 
Develop a policy for managing the shot 
envelope. Who produces, maintains, 
keeps the records of each shot? How 
----- are the records kept3_.._-__._.--.-_..._.. 

TR:7 ---.. 

---.- TR: 8 

TR:9 

TR: 10 

TR: 1 1 

Must have a policy for keeping shot 
records in order to provide service to 
customers. ...- -..._ --..-.-------_---_..__( -- ..-_ 

Develop resident expert 
familiar with RCRA 
regulations 

Develop shot envelope 

Develop process to track 
and maintain 
certifications - 

Develop M-2 new 
employee briefing 

Policy ________.__.___-I 

Visitor escort/ safety 
training/ RD-NSI policy - 

Detection chamber 
training 

NA 

4 

3 ---.- 

2 

Page 9 

~_- - I_ - . . - - . -_ - ._ - -_ . - - - "  ---..- PARTOF38 
Develop a briefing for new employees 
on M-2 policies, procedures, activities, 

Useful to have the ability to assign a 
facility as RD/NSI flexibly, Will have visitors 
in the next 6 months and need to have a Currently, no one without TA15 clearancc 
policy on vistor escorts, safety training, can visit a test at TA-15. Need a policy in 
etc. May also b e  considered as part of order to allow non-cleared customers 

access. access control, 
Need to train detection chamber No one in other groups can run the 
personnel, Currently M-2 does not have detection chambers. M-2 does not haw 
enough trained staff to operate TA-36, - enough staff to provide adequate 
3 10, and -306 at the same time. service. 

Necessary so that all group members are 
etc. doing the same things. I 

--- -_.-- 



Old # 

Confi 

: 
New # Activity 

48 

z c : 3  -. .. 

____-. 

49 
---I. 

50 

51 

-- 

-- 

52 

53 

54 

55 

Experiment configuration 

Mechanical/electricaI 
drawing - sign-off ---- - 

control --I----...--.--_ 

juration control -- 

zc: 1 

cc:2 . 

Mechanical drawing file 

Electrical drawing file 
policy - 

policy .. ~ -- . * - - .__ .... .. 

x : 4  
Isoftware configurution 
control program - ._ 

Electrical/electronic 

olic 

Priorit 
Class - 

NST 

NST 

-- 

. --- _- . 

- NST 

NA -- 

4 

5 

NA 

NA 

-- 

Description 

Develop a policy for filing mechanical 
drawings. E.g., how to get numbers, 
policies for review, release, and revision 
control; how drawing are stored, CAD 
access. Partial system Is in place at M4. 
M8 has a sign-off procedure, -I--.--.._. --.- 

Same as 48, but for electrical drawings. 
Control policy for assembly of 
experiments, drawings, etc. In past: 
redlin'ed document during experiment 
and later turned it into a final document, 
Do we want to formalize this process? , 

-.-----------.--.----.--.- - 

-- 
PART OF 48 and 49 
Configuration control for software. NO-- 
current policy. People will be leaving 
who currently know how, know what is 
done. Both "home-grown" and 
commercial software is covered under 
this activity. Must be addressed in the 

Design review policy for mechanical, 
electrical, software, and construction. 
Develop a policy for how to review, 

near-term. ---I--.-__ 

document, and approve designs. .I 

COMBINE WITH 53 

Rationale for priority 

Not short term. Have been operating 
under the current policies without undue 
difficulties. - -_-. . . - . . . . . . ._ .. -- _- -..-.__. 

Same " as for . _-. 48. "_ ._  . . . - ... ._ 

New activity. We can get by without it 
for 6 months. ----- 

Necessary to make effective use of 
group resources. 
Design reviews must happen within the 
next 6 months. M-2 must have a 
consistent policy for reviews -- without a 
policy there will be efficiency impacts. -- 

---.-.------ 

Reason 
for "near 

term" 

, 

Page 10 



Description 

GOESTO 152,176, 
Currently have no standards for software 
writing. Develop standards for writing, 
documentation, etc. Especially 
important for software used elsewhere: 
E.g., MODICON. 
How to evaluate the many different 
commercial software packages. We 
must support it, so need to 
review/standardize the evaluation. ___ 
PART OF 57 

-__ 

Reason 
for "near. 

Rationale for priority term" 

-----I_- --- - 

There Is no current policy. Ector must be 

Supporting software takes resources. if 
the group has no control over the 
software used, support becomes difficult 
and expensive, 

d o c u m e n t e L  3 

3,4 ----- -- 

? 

I d  # New # Activity 
Complete as-built 

56 drawings --- 

Software writing 
standards, including 

57 CC:6 - MODICON - 

I 
Evaluation process for 

Priority 
Class 

NA 

4 -..- 

1,3 

Developing word processing standards 
primarily involves standardizing formats. 
E.g., memo numbers, indenting 
paragraphs, etc, This activity Involves 
collating and disseminating Information 
that is already present, Also addresses 
WP software. 

Page 11 

Group members who do not know what 
the appropriate formats are will develop 
their own "mish-mash" approach. 60 

Word processing 
CC:8 standards 4 



.--. 

31d # New f\ Activity 

Main -- 

61 

62 

63 .- 

64 -- 

65 

manc -- 

dN: 1 

dN:2 -- 

dN:3 

dN:4 

dN:5 

Accelerator maintenancc 
Droaram 

Firing site transient 
recording maintenance 
program ---._-- 

Firing site diagnostics 

Building manager 
program with Class A 
- e q m E L - . -  

Hoisting/rigging 
inspections 

Priority 
Class 

-- 

5 --- 

3 

3 

6 

2 

Description 

-------.---I--.-I--._ 
Develop a list of deliverables for each 
accelerator, Matrix of what needs to be 
done when for the accelerators. 
Included spare parts inventory. 
Maintenance order, database issue, anc 
a reauirement 

Calibration is included in this activity. Do 
not have calibration pian for rec'orders 
which are not tied to shots. Do not have 
a -- sufficient calibration plan. - 

Includes maintenance and calibration 01 
all other firing site equipment and 

CAPA had one manager for all buildings 
but he Is not in M-2, This task includes 
Class A equipment maintenance and 
tracking, Immediate need covered by a 
memo assigning building managers for 

Extremely important activity, currently 
being done. Ail people at CAPA who 
were doing the Inspections are now 
outside of M-2. 

diagnostics. --._I--------. 

short-term.!- .-.----- - 

kitionale for priority 

tlaintenance of equipment helps to 
:ontain long-term --_-------- costs. -...--.-I 

decessary for customers data to be well- 
:alibrated. They need to be getting the 
'ame information, and the same quality 
i f  information, from different shots at 
lifferent sites. 
decessary for customers data% be well- 
:alibrated. They need to be getting the 
ame information, and the same quality 
i f  information, from different shots at 
liffe rent sites. _-----_-I---. . 

f activity is not conducted, we can't use 
he cranes. If w e  can't use the cranes, 
Me can't maintain the schedule. 

Reason 
'or "near 

term" 

----. 

4 

4 

4 

4 

2 

Page 12 



.- 

? 

Activity 

Computer systems 
maintenance 

JCI tracking -I--- 

Other Class B 
maintenance ----..--------- 
Photo Lab. maintenance 

-7- t 

Priority 
Class Description Rationale for priority 

Computers associated with safety 
systems, control systems, etc. For 
mainframes and networks, is M-2 a "user" 
or the "maintainer?" Must maintain the 

Tracking JCI for spendlng/cost controls. 
Would like to have this in place before 

High cost activities. Similar to other 
maintenance activities (accelerator, 
etc,). CAPA site maintenance people 
are no longer part of M-2, 
Slmllar to other maintenance activities. 

6 PC stand-atones at the sites. FFSC requirement. 

JCI costs must be monitored or they are 
likely to be "out of control." 5 the start of FY95. 

Maintenance of equipment helps to 
contain - long-term --- costs. 5 

5 

)Id# [New# 

66 MN:6 3- 
67 M N L  -t 

-Reason 
for "near- 

term" 

3 
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31d # [New # 
Priority 
Class 

NST -- 

5 

Reco 

68 

69 

70 

71 

Description 

__._-___-_.--.__.. - .._._. _. ~ ~ 

Develop process or system to manage 
databases by reviewing software, 
selecting best software, training existing 
and new users, maintaining software, 
controlling access, making back-ups, 
determining what should be done in 
databases. 
Develop group office filing system with 
index. Develop process to update index 
and determine what should be in group 
office files. Develop process to Issue and 
track memo numbers, report numbers, 
etc. 

----1_-1~- 

A S  - 

7M: 1 

7M:2 

ZM:3 

ZM:4 

4 .-- 

3 

4ctivity 

Develop process In which the SOPs 
required to be read by each employee 
are listed, and that the status of which 
SOPs have been read by  each 
employee. Develop process which 
tracks status of each SOP in the group. 
Develop system that lists and tracks all 
High Explosive contained in any 
magazing for whlhc M-2 Is responsible. 
Provided for easy access to HE without 
significant paperwork while still 
maintaining inventory. 

)atabase management 

Sroup office file system 
2nd records control 

SOP reading and tracking -- 

i E  inventory 

tationale for priority 

~ - .  - - .. ... . . . . --._ ... . .. 

hick access to records for audits, 
iusiness, operational matters. Same 
irocess for everyone to track importnat 
locuments. Mechanism to refer to 
locuments other than by title. Catalog 
or Important records. 

tnsures that the same SOPs are used 
hroughout group and that everyone 
vorking at a facility, process, etc. is doin( 
he same thing. Allows supervisors to 
equire same reading of all employees. 
dalntains most - up-to-date SOPS. ._ 

i E  is used by customers. Inventory will 
illow them to readily determine what is 
ivailable, to "reserve" needed HE, to 
iccess it quickly, and allow us to replaw 
t as needed. 

Reason 
for "near- 

term" 

- . _ _  

I 
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_- 

Rationale for priority 
Note: new CAD system coming on line 
this fall will need file system. Provides 
quick acces to all drawings. Most up-to- 
date drawings used preventing re-work, 
Eliminate old drawing versions saves 

Provides accurate and quick accounting 
of funding use for M&S,. Ensure quick 
procurement of equipment which could 
be requested by users (e.g,, shot stands). 

Ensures all mernbers of the Group 
complete travel requests in the same 
manner. Ensures management review of 

storage space and speeds access. 

Enhances execution of responsibilities. -.-------.-.---. 

--_-_ travel requests is consistent. _ _  

I 

Reason 
for "near- 

term" 

3 

I__..._._ 3,4 

----. 3 

)Id# 

72 

73 

? I Priority I 
New # 

RM:5 

R M : 6  

ktivity 

;torage protocol 5 

3 3-R. --- tracking --.-_-I.------- -_------ 

:AD file system and System to get all drawing changes and 
as-built information on system. 
Develop system to approve PRs, type, 
release, track important information, 
ensure prompt delivery and distribution, 
and develop regular reports on 
expenditures and obligations. 

rravel submission policy -- 5 

-- NST 

4 -_- 

reading I NA 

?C/Mac/small machine 
LAN ---_.----- 

Develop procedure for submission, 
approval, and completion of travel 
requests. 
Develop and rnalntain a local area 
network that links group office machines 
and printers, machines elsewhere in the 
group, and is ready for future expansion 
Develop system that comblnes both 
Form-B and weekly attendance 
reporting, Include employee signature 
on final Form-B and code-by-code 
breakout of Form-B charges. Provide foi 
quick weekly attendance report. -- 

COMBINE WITH 70 

Form-B and attendance 
reporting policy 
Process for required 

Ensure all group personnel complete 
attendance and Form-B reports In the 
same manner. Develop consistent 
reports to those responsible for tracking 
expenditures,-. _-___________-__ - -- -_ 

Class 

- 
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3ld # New # + Priority 
Class 

6 

5 

--- NST 

4 

4 

4 

k t iv i t y  Description 
Develop policy for labeling piping and 
equipment. Specify what must be 
labeled and how. Specify when each 
facility will be completed. Includes 
scheduling and plan of operations -- 
actual labeling will take longer than 6 
months. 

Develop requirements for what records 
must be kept by group, how they will be 
kept, where they will be kept, and who i! 

Obtain and file copies of all federal and 
state permits which apply to M-2 

Develop a process which combines 
material expenditure reports for TA-15 
and TA-36. Determine who does this. 
Develop a process for recording 
informatlon from user groups. ..I_., 
Develop database that records all 
training required by M-2 employees and 
their status. Provide for notification wher 
re-training is necessary. .__I__ 
Develop personnel file for group, 
including performance appraisals, 
promotions, re-classes, disciplinary 
actions, special notes, etc. Combine 
appropriate portions of M4 and M8 files. 

---- .-..-. -.-..-.--..-_ ~ -. 

responsible for them. ~ ----__- 

operations, ~ .-_________._._...__.-_- 

)olicy for piping, 
?quipment, and eiectrica 
clbeling-- - ._ ~ -. 

tequirements for record 

3btain copies of ail 
ederal and State permist 

:eepingQ 

yhich ape& ~ 

Zombine M4/M8 material 
?iQ!medrep-oCL. ..._. --.- 

4-2 training database 
md tracking current 
qualifications 

4-2 personnel file 
including PSAP) 

I Reason 
~ for "near 

?ationale for priority I term" 

I 

naintenance of unnecessary records. 
'rovides for faster preparation for audits. 
4voids need to somehow develop 
.ecords which were not kept. 

fnsures that material expenditure at both 
TA 15 and TA36 is done in the same way. 
'rovides a consistent reporting 

4andles old M4 and M8 training records 
n the same way. Provides consistent 
day to list training records and to track 

Zornbine files from old M8 and M4. 
Znsure that ail personnel entries contain 
the same informatlon and are handled in 
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Old# L New# 

.; 

Rationale for priority 

88 1 

Reason 
for "nears 

term" 
? Priority 

Class Activity 
,. 

Description 

M-2 SNM database - 

P&T file (with forms and 
manifests) 
M-2 --- property tracking--.-,- 
Document/memo log an( 

Classified 
docurnents/parts control 

---_.__-------- 

approval policy -- 

I NOT SCREENED 
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Old # - 

90 

99 

I Priority I 
New # /Activity Class Description 

M-2 owns the TA-36 firing site. Who owns 
the buildings? What will be M-2's role in 
the administrative buildings, including thE 

Decide when and how non-M-2 
personnel can use M-2 equipment. E.g., 
cranes, CAD machines, etc. Without a 
policy, only M-2 personnel will use M-2 
equipment. Includes firing site 

CL 1 1 M-2 equipment 2 operations. (Tied to SOPS, access, etc) 

Policy/ role definition for 
CL: 10 TA-36 Admin. area 3 ._ photolab? 

------.-_---^-_---.-I--------. -I--.. 

Non M2 personnel using 

?ationale for priority 

3 

vl-6 currently runs the non-core (e,g., 
2APA) sites. Can not maintain the 
chedule If M-2 must take this over. 

for "near. 
term" 

2 
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4 

Priority 
Class 

I I 
Description 31d # New #I Activity 

6 

N ST 

--- 

__...._-.__. 

Determine the formality of operations 
present in current procedures and 
processes, 

--I.-._---_ 

--..- - ---- - . 
Develop a process for describing and 

100 

101 ..-._I- 

Search out formality of 
operations in current 

Develop list of needed 
BSA:1 processes 

BSA:2 guidance documents 

4 

3 

3 

__ 

Rationale for priority 

documenting work. (E.g., what each 
system/facility does, operating 
envelopes, etc) Useful management 
practice, and has compliance impacts. 

Developing methods for measuring 
success. 

See 103. 

_._.________-- ~ 

__.___.____._.____I_._._______.______.__.. 

Required under DOE order 5480.19 

102 

103 

104 . 

105 

106 

. 

Develop process for 
BSA:3 baselining new systems 

Accelerator/radiographic 
source perfor ma nce 

Firing site diagnostics 
BSA:5 performance metrics 

Experiment execution 

_.-.-----. BSA:4 metrics - -  

~ -I__-.-- -._-.--I--.--.-.-..- - 

BSA:6 performance metrics . 

Routine inspection 
BSA:7 program 

New systems are coming on-line: a formc 
methodology needs to be developed to 
ensure consistent procedures. 
Until M-2 can accurately measure 
performance, we will not be able to 
evaluate or improve on performance. 
We need to be able to demonstrate to 
the customers that performance is high. 
Feedback and measurements are 
essential to customer satisfaction 
Feedback and measurements allow us tc 
know whether or not we are satisfying 

Routine inspections are required for 
potentially hazardous operations. Good 
buslness practice, and helps avoid 
delays, 

------. 

customers -- 

4 

Reclrson 
or "nears 

term" 

"Walk the spaces" as a management 
tool and practice. 

4 

4 

4 - _. 

4 

4 
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:acilities Manaaement 

'riori t y 
Class 

6 

6 
, _.._ ~ __.-.-_. 

3 

6 

-I- NST - 

NA 

Description Rationale for priority 

---- "---_.- 
Management of Open Burn/Open 
Detonation sites. Immediate need for 
someone to handle t h e  pape6ork on 
t h e  sites. Rest of task is not critical. 
Develop policy for use of government 
vehicles at the  sites. E,g., how are the 
vehicles apportioned among the sites? 
do some vehicles stay on the firing sites 
all t h e  time? what restrictions are there 
on private vehicles? etc. 
Some facilities are dedicated to pin shots 
(e.g., 306), Carl and should they be 
retooled or easily modified for other shots service to customers. Upcoming tests 
and tests? This activity involves 
reconfiguring the  platform, and allows 
more flexible use of equipment. 
Obtain HS-3 hazards classifications for 
each facility. Easy to do, required, and 
"enables" other actlvites. E,g,, needed to 

Develop a plan for managing facilities In 
t h e  long-run. Look at formality of 
operations and long-term strategies. 
Could have compliance and efficiency 

Laboratory requirement 

Laboratory requirement 

Increases M-2's capability to provide 

could be made eusier with (or perhaps 
are only feasible with) facility 
modification. 

-..- ..... -- .... ... I...-.-.--..---.. - .- .- ----I ..I . . . .... 

-----_---- ..----.-----.-- 

write SOPS, R e q u i r g  by a Laboratory order - 

LWEk. ____--_._-.---.-______I_ .-.---_--..-.----__---.----.-I-- ---_-I--..-.--- 

COMBINE WITH BSA:7, 

3BOD site management 122 

123 
._._I 

109 

110 

1 1 1  

112 

Detection chamber 
"open" architecture 
design - 

Obtain official HS-3 
hazards classifications for 
each facility I 

FM:1 - 

FM:2 - 

FM:3 

FM:4 

FM:5 

FM:6 

Formal business plan for 
managing facilities __- - --I-- __. .- - . 

Waste  storage inspectior 
program 

Reason 
for "near, 

term" 

4 

3,4 _ _  .._._. . , _-. 

4,2 

4 
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I 

-- 

I- 

I 

Activity 

M-2-EL.- -. -- - -- -. 
PC policies - purchase, 
support, hardware, 
standards 
Hardware/software 
support of unauthorized 
purchases . 

---. 

FSSC finding and 
interpretation policy - 

PA system and radio net 
crt TA15 and TA36 

Email/lNFORM hook-ups - 

-iring controller policy --- 

-iring site scheduling I- 
3uilding manager 
Drogram 

Priority 
Class 

6 

NST -- 

NST --- 

2 

NA 

NA 

--- 

Description 
Assignment of task is an immediate 
need. Training and implementation is 
less urgent. May be division-lead 

Develop standards for personal 
computers: what hardware and 

Determine the extent of responsibility for 
supporting hardware and software that 

FSSC will come up with regulations on 
maintenance. This activity involves 
assigning a person to interpret and 

Establish a communications network for 
M-2. Radio net must be addressed 
immediately (covered under clearance 
control). This activity is for more routine 
communications and convenience. 
Develop a policy for E-mail and INFORM 
hookups. E.g., where and when do we 
need them, how to move them when 
the group office moves, etc. 
Establish a firing controller policy. Must 
come after 7&8 -- safety related. Firing 
controller is an person (not the 
experimenter) who is responsible for firing 
safety at a site. Activity is to determine 
how M-2 will handle firing controller issue 

P_C.W!YA. .---.-.-..--.-- ~ .._ .. - _ _  . . 

software Is used and supported. --- 

M-2 had no input Into selecting, -- 

implement FSSC policy. ---__I.-. 

-~ ..I..-I-.--_. 

SAME AS 64 

Rationale for priority 

SI bo r oto r y ~ rgg uir em en t _. 

Nithout standards, there will be a wide 
Aispersal of effort in support activities, 
,esultinl;l_in - inefficiencies. 
Nithout standards, there will be a wide 
Aispersal of effort in support activities, 
,esulting in inefficiencies. --.-- 

.aboratory - -- order. -. .. .... - . . 

Nithout assigned firing controller, tests wil 
lot be conducted. 

Reason 
'0 r "near 

term" 

4 . . .  

4 

4 

3.2 
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Old # (New # /Activity 

125 

- - _- - . - -_ - .- - Communication 
--I-. 

regular 
to GrouF 

__ COM:2 Firing ~ site video and audic --- 

128 & 
132 

126 COM:3 Safety bulletin boards I--H 

Formal delegation policy 
for safety assignments an( 

COM:5 other group - responsibilitie: -.-_-.-.I-- 

Status monitor for Group, 
Division, LANL activity 

- update __-I__.----...- 

129 

I 130 

Safety concerns reporting 
COM:6 and follow-up 

Employee feedback 
COM:7 program 

Priority 
Class Description 

~ . . . . 
Develop a means or mechanism to 
communicate pertinent Information 
relative to Group, Division, and LANL to 
Group members in a timely and simple 

4 manner 
Provide camera and sound coverage 01 
firing point activities (including actual 
shot) to a monitor in R 183 or other 

NST -. appropriate . place for visitors to watch. 
Maintain safety bulletin boards In a neat 
and up-to-date manner to comply with 
OSHA, -.-- DOE, and LANL requirements 
Provide some type of status display to 
give real time information on firing sites, 
radiographic machines, and other 
appropriate information, as desired. _..__I 

6 I--.-- 

NST 

Develop a policy to delegate 
responsibility for various Group activities 

4 (including safety assignments). --- 

Develop a methodology for reporting 

Develop a program for encouraging 
employee feedback on group activities 
and functions, and a mechanism for 

6 and tracking safety deficiencies, 

NST recognizing that feedback. 

Rationale for priority 

Required to disseminate new policies anc 
procedures to all Group and Division 
members, Will replace old and/or 
conflictlrg documents, 

~ --- -___- 

~ .. . . - .  

OSHA urid DOE orders requiring posting 
of safety issues "_ _--I...-.._..-- ~ _. 

I- - -- . 
Policy to delegate responsibility and 
make safety assignments in a consistent 
way is required to make new policies 
which were non-existent or to replace 
currently ---I- conflicting procedures 
Reporting safety concerns and tracking is 
required by DOE orders and by Lab 
DoIicv, 

Reasol 
for "nec 

term" - 

2 $4 

4 

4 -.- 
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Old # New # 

131 COM:8 --. ---. 

133 COM:1( 

Priority 
Class 

NST 

NST 

NST 1341COM: 1 

Description 
Develop a method to distribute 
information on "lessons learned 
scenarios" arising from activities 
associated with ES&H and technical 

Develop group consistency for 
performance appraisal job factors and 
standards, that will also be in line with 

Publish a substance abuse policy 
statement relevant to M-2 special 
concerns that will also reinforce existing 
LANL policy. 

- good bu~inesspractice, _.-___._ - ..- -_ .--... 

division and LANL policies, ----. 

Activity 

Standard performance 
appraisals 

Statement on alcohol anc 
drug abuse 

tationale for priority 

.._..- ,. - . . . . . . . - . . .. . - . - . .. 

Reaso 
or "ne( 

term' - 
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3ld # New # Activity 

IARHT/ ITS Development __- 

7-T- 
135 DAR: 1 Debris catcher design - ,__ +-..I 136 DAR:2 Target rotator design 

-- 137 DAR:3 - A&nment -- system design 

138 DAR:4 Mod 2A cell _- -.- 

139 DAR:5 ITS operations - 

140 DAR:6 

141 DAR:7 Machine-front-end design 

HFS firing- point design 

Accelerator production 
,--142 !2AF9.-- e!GL!fin-g- - _- . .- . - - 

HFS construction/ 
143 DAR:9 installation support 

REX photocathode 
144 DAR: 10 developrrient 

Priority 
Class - 

2 

2 

NST -- 

2 

NST 

NST 

--. 

Iescription Rationale for priority 

Iesign and fabricate new debris 

A debris catcher is required to protect 
the induction cells during target 
interaction shots, which are required to 
determine spot size and critical to the 

.... . . . - . . ._ _. . ..._. .. - . :atcher for target interaction ---- shots. 
Iesign a target rotator for the DARHT 
rccelerator. 
leview the mechanical and magnetic 

)rocurement and fabrication of the final Without this cell there would be a delay 
:ell for the DARHT project. in the DARHT schedule. 

Continued operations are required to te 
new components and ideas. Life test 
and beam dynamics studies are also pc 

. - .~ schedule ~ 

-------.---...-..--..._.- - . ~ - ....._. ... . - _ ~ - - - .  

%nmen&tS!mLtheDARH!HFS, ---- ~ .---_..--I__-.----.__. _-__. .. ... " ..... ~ 

---_--I_-_-...__--_-.______ .- 

daintain -- the current operation of the ITS. of these tests. 

:inal design of the DARHT HFS (Firing site completion of the DARHT project -- 
) u i id ing) 
Iesign of the target, final focus magnets, 

'lanning for the production of 
:omponents, sequence, and scheduling 
If procurement of crucial parts required Essential to maintaining the DARHT 
o build one leg of the DARHT 

Working with construction company, 
jaily inspection of project and removal 

Ievelopment of improved cathode for 

' This activity is In the critical path for the 

--.- delays costs the project $1 15K per week 

)earn transport and target rotation-- -.-------_-.-..-_.-...--_-_---.-----_--..-..- 

schedule, delays in project cost $ 1  15K 
week GceleE&L ---.-.-------.-.._ ...-_.. ~ PSL 2. . - ... _. ._ ~ 

If roadblocks 
~ _ _  

Reason 
or "near- 
term" 

2 

2 -.-- 
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Old # ]New ## 
Priority 
Class 

148 DAR: 14 I 

Description 
Fabrication of magnets for the DARHT 

155 DAR:21 -t 

focus design NA --t 

1 55.1 IDAR:22 

___- .-.- .-.- --------I- t PARTOF 141 
Run the ITS in support of the French CEA. 

4 

Activity 
Fabricate and test DARHT 
magnets 
Fabricate and test Mod 

DARHT transport/ final 
2A cell m a g e  -.._-- ~ 

- 2 

- 2 

Conduct experiments and provide 
calibrated BPM monitors 
Make the insulator more robust. Part of 
the inspector/pulse power improvement 

----.-. 

series for longer MTEF I.______I 

Rutionale for priority 

_--.-__-I 2 

- NST 

2 

-..---. NST 

2 
I-_ 

2 

Lifetime testing - -..- of the ICPP ---.----._--- 
Upgrade drawings of the injector/pulse 
power/ECEN blocks that are currently in 
use at the ITS 
Study of the interaction of the electron 
beam and the target (after the CEA 

Testlng of laser switches for DARHT 

Assembly of 3 mobile diagnostic stations 
for use at remote locations 

experiments) ~ 

_-system ---I-__I______._ 

------ 

Perform a design review on the DARHT IT: 
control system. This is the only system 
that has not has a formal design review 

CEA experiments . 

Insulator proqram 
Cathode shroud 
experiments 

IC PP t rigger/lifet inie tests - -- ---- -.---- 

ITS as-built drawings -- 

Target interaction 
W*!I!nts 

Mobile diagnostic stations ------ 

Control system design 
review 

-.--- CEA personnel arrive 8/9/93 ---.- -----. 

A better insulator is required for higher 
reliability and longer MTEF studies. 

-..-_--" --..... ------ ---- ---^-__^._.___.__. 
Improvements to the ICPP must be m a d e  
before purchasing - these are long-lead- 
time items so design should be finalized 
ASAP 
---I- - .... - ..-----.-_...-..- ---.----.----. .- - 

Need to understand this interaction in 
order to design system for best spot size . --- 

-- Need diagnrstics to meet schedule 
The DARHT controls design review is 
essential to the schedule, Changes to 
the software/ hardware design must be 
firmed up so the rest of the project can 
proceed on schedule 

Reason 
for "near, 
term" 

.-.---- 
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--. 

Activity 
Remake of prirne power 
t a n k  

Priority I for "near- 
Class Description Rationale for priority 1 term" 

I 2 ! 2  
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)Id # /New # 

? 

Activity 

:iring Sites 

I 

Priority 
Class 

Ector testing and 
upgrades 

Ector move construction- -- - 
Ector -. move.cEE5 -.._--._-.. . 

--- 
2 

2 
NA ..... 

160 
.. 161 

162 
163 .-. 

164 
165 --- 

and test - ~ - -  __-._---. l 7  PHERMEX gun installation 

Adjustable rf drive loops 
FS:4 
-- 

FS:5 
FS:6 
I-_ 

.------ 

FS:7 

installation NST 
New PHERMEX cslimat ors f x- 
Cryomagnet gaussmeter 

Upgrade PIXY controls 
insta~lation -- - ____._.-._ NST 

NST 
-.---- 

PIXY bullnose 
Diode experiments at 

PHERMEXI Ector safety 
systems 

+- Develop oil handling/ 
cleaning system 

2 

PIXY switch mods. --- lnST 

~~ ~ 

Description 

Part of the Ector move program --test 
the upgrades to make sure they work. 
Coordinate construction associated with 
the Ector move. Does not require much 
effort from M-2. 

Install and test new guns at PHERMEX. 
Near-term because it fits with current 
move schedule. 
G a l l  adjustable rf drive loops at 
PHERMEX. Helps with reliability; is 
customer related. 
DONE 
Engineering and installing new 

Upgrade controls at PIXY _._.I_ 
Intended to increase capabilities. Must 
be done in the near-term because of 
schedule window, . 

_-.-_"__.- 
CAWNE.WlTH 156 _-_.I --_.._.-_. . 

---.- -_ 

---.---- 
-.--.-.-.-.-.- ---- 

cryornagnet gaussmeter. I____-_-.-... ._ .--_--_- 
- 

-- 

Develop a system for handling and 
cleanlng oil. This activity Is designed to 
Increase M-2 capabilities, __ 
Large project to upgrade the switch 
mods, at PIXY 
In conjunction with the Ector move, add 
to the PHERMEX safety systems. Short- 
term because of schedule window -- 
should be done during the move so that 
schedules are not affected later. 

- 

Rationale for priority 

This Impacts PHERMAX, Necessary for 
upcoming multi-mode shots, 

Ector move required to maintain 
schedule. .--.---..-..--. -__. ..-... 
- . ... _. . _.- . . 

Increases capabilities -- of M-2 at PIXY. --- 

Without adequate safety additions at 
PHERMEX, tests at Ector after the move 
will not be conducted, 

Reason 
for "near 

term" 

2,4 

2 .-- 
. .. - . 

3 ._...__.____. ~ 

.- 

I 

I 
I 

I 
I 

I 
1 
I 

j 
I 
1 
j 

I 
i 

i 
i 
i 

! 
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17 

17 

17 

17 

17 - 

17 - 

New # 
FS: 12 

FS: 13 

_-__I - - 

I-- 

FS: 14 

FS: 15 

FS: 16 

FS: 17 -- 

FS: 18 

4ctivity 
'HERMEX - rf driver ~ -_  _. 
'HERMEX diagnostics 
g g  r a d es 

'HERMEX operations 

7310 ogerations _, -. 

Lower Slobovia operation 

Priority 
Class 
NST 

7 

- 
--I--. 

2 

Description 

Jpgrade the diagnostics at PHERMEX. 
Short-term -- because-ofchedule window 
Daily operations and maintenance 
activities. This is not a well-defined task, 
involving daily activities not associated 
dth a particular test, shot, or facility 
upgrade. Keeping the facility 

Daily operations and maintenance 
activities. This is not a well-defined task, 
involving daily activities not associated 
with a particular test, shot, or facility 
upgrade. Keeping the facility 
operational. 
Daily operations and maintenance 
activities. This is not a well-defined task, 
involving daily activities not associated 
with a particular test, shot, or facility 
upgrade. Keeping the facility 

Daily operations and maintenance 
activities. This is not. a well-defined task, 
involving daily activities not associated 
wlth a particular test, shot, or facility 
upgrade. Keeping the facility 

Daily operations and maintenance 
activities. This is not a well-defined task, 
involving daily actlvitles not associated 
with a particular test, shot, or facility 
upgrade. Keeping the facility 
operational. 

operational. - --. 

- 

operational. -- 

2IErationa I * __--.____.____-_---_--. . 

7ationaie for priority 
-. _- -..- -_ 

ncrease diagnostics capabilities at 

f daily operations are not conducted 
:Le., if the facility is shut down between 
tests), could not operate on schedule. ___._ 

f daily operations are not conducted 
$e,, if the facility is shut down between 
tests), could not operate on schedule. ___._.___-___._ 

If daily operations are not conducted 
[Le,, if the facility is shut down between 
tests), could not operate on schedule, 

If daily operations are not conducted 
(Le,, if the facility is shut down between 
tests), .--.-. could - -.-.--.--- not operate on schedule. . 

If daily operations are not conducted 
(Le., if the facility is shut down between 
tests), could not operate on schedule. 

Reason 
or "near 

term" 
. .- .- - . -- 

2 ---. 

n 

2 

2 . 

2 . -_ 

2 
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. Priority 
Old # New # Activity Class Description 

As-built drawings for non-DARHT, non-ITS 
facilities, Ongoing activity to upgrade 

176 FS: 19 Facility as-built drawings 5 drawings as modifications occur. 

Page 31 

Reason 
for "near- 

Rationale for priority term" 
Efficiency impacts because personnel will 
know what t h e  equipment is really like. (If 
&-built drawings are kept up-to-date.) 3 



)Id Y # New # Activit 

Ixplosive Testing Support --- 

-T--l---- 
Complete pin measuring 

Develop comprehensive 
confinement vessel 

POVs at firing sites and 
'? * mileage policy 

Reason 
for "near. 

Description Rationale for priority term" 

.-_ I _____I.__-___-_--.--_ ~ 

Two of the people currently assigned to 
this task are "at risk." Task must be 
completed in order to provide 

~ _.._. ~ _.._ ~ service to customers. 

Increase in cTabilities. 

__.__..__I_______-______.________._.__.___.___________.__.___..__._____. l.l. _..__.. ._ 

~ ~ --__-_.I.--I._- ~ .. . _- _- I 
._._..___.._________._____.___.I.____. .. _-._... _-. ._ . - _... - ._.- .._ ._. 
POV @ sites is covered under activity 12. 
Mileage policy can be covered in a 
single memo from the group leader. 
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ACTIVITIES SORTED BY PRIORITY CLASS 

I 



Priority 

Priori! 

Description 

i Class 1 I 

Rationale for priority 

I ........... 

iE:7 -. . . . . . .  

;E:8 

- -.---I-.--.I.--- .-. .--.--..-I------.. 
Establish consistent, safe policies for 
access control to firing area. Current 
procedures are different at different sites 
and with different groups, The individual 
who does access control is leaving her 
position ---.------I--_ within a month. .... 

Establish consistent cleararice policies for 
all firing sites, 

............ . - ... ..- . . . . . . . . . . .  

Inconsistent access control policies are a 
.. ._.".._ -.._ ..... 

Current clearing policies at firing sites 
differ, requiring personnel to remember 
whlch policy Is in effect at which site, anc 
raising serious safety concerns. 

-.----I.----I--.-- serious safety --- concern, I.__._..._ 

:iring point clearance 
iolicy 

--- - . --.-... ......... ~ . ... _ _  ... I 

1 

Reason 
'or "near 

term" - 
-..----I 

....... 

~ 2,3 

2 

Page 1 



I d  # 

Vioril 

New # Activity 

2 ... - . - 

1 1  

12 

14.1 

22 

-- 

32 

47.1 

Class 2 

SWP/RWP policy. ,. I_.________._" _.- 

\/14/M8 SOP review and 
update of critical items 

Vehicle firing site access 
policy 
High Fidelity Testing pre- 
ORR 

I-- 

Develop space plan . 

Staffing plan 

Detection chamber 
training 

Viority 
Class 

-- 
_.____. 

2 . ._ - -..- . 

2 -- 

2 

2 

2 

-. 

~- 

2 

2 

>escription 

Special Work Plan/ Rad, Work Plan policy 
'or M-2. Need to establish who does the 
3WPs (user's or M-2), how they are 
ypproved, and how they are tracked. 
mmediate need is handled by a 
'signature - _ _  - .--- authority" .- ._ _. ._ - -- memo. -. -. . -. . _ _  - . . .-.-_ . 
n many cases, M4 and M 8  SOPs are not 
Zonsistent. This activity involves 
?eviewing the existing SOPs, determining 
dhat needs to be done to coordinate of 
consolidate the policies, and updating 
critical items. - 
Need to develop an access policy for 
vehicles, both govt. and privately 
owned, on the firing sites. Driven by the 
recent discovery of 3 vehicles off-site 
with 0238 contamination believed to 
have been picked up on the firing sites, 

~ 

Deciding how lab space will be used, 
who will ultimately be where, etc, -___ 
Develop list of require activities, required 
skills for each activity, staff, and their skill: 
Match staff skills to required project to 
determine staffing for M-2. 
Need to train detection chamber 
personnel. Currently M-2 does not have 
enough trained staff to operate TA-36, - 
310, and -306 at the same time. 

.____.. - -  

lationale for priority 

. .., . ._ - .... _. _._ .._. 

Without a policy for SWPs there will be 
nany (rnore than 5) short delays in the 
estiny sched .. . . ?'e* . . . .. . . . . - . -- .. 

-ests have already been delayed 
2ecause of concern about inconsistent 
lolicles. There will certainly be more 
jelays if SOPs are not merged.. 

Many short delays are likely. If policy is 
7ot developed, a likely result is that there 
NIII be no POVs allowed at the sites, 
Nhich will result in delays, --------- 

__---_-- 
f people are not located, there will be 
many ..-. short delays ofjests. _ _ _  

Reason 
or "near- 
term" 

.--- 

2,4 ... -_I- - .. 

2,3,4 . 

2,3,4 

2 -  

1 

Can not fire shots without people 

No one in other groups can run the 
detection chambers. M-2 does not have 
enough staff to provide adequate 
service. 

assigned to tasks and firing sites. I 1  ---_-_ . .. .-. .-1_...3_ ~ - - 

I 

2 

i 
Page 2 



>Id # - 

65 

89 

95 

99 

121 

135 

138 

-- 

139 

New # 

MN:5 

CL: 1 

CL: 7 

CL: 1 1  

FM:13 

DAR: 1 

DAR:4 -- 

DAR5 

? 

Activity 

Hoisting/rigging 
inspections 

Customer liaison program 

M-2/ customer hardware/ 
software responsibilitysplit 

Non M2 personnel using 
M-2 equipment --. 

Fir ing - controller policy - 

Debris catcher - design 

Mod 2A cell -~ ---- -- 

ITS operations 

Priority 
Class 

2 

2 

2 

2 -- 

2 

2 

2 

2 

Description 
Extremely important activity, currently 
being done. All people at CAPA who 
dere doing the inspections are now 
outside of M-2. 
Establish a mechaniG-by which M-2 
forms well-identified customer links. 
Clarify who In M-2 is doing what. 
Clarify the separation of responsibilities 
for facilitized diagnostics. "Knowing who 

Decide when and how non-M-2 
personnel can use M-2 equipment. E.g,, 
cranes, CAD machines, etc. Without a 
policy, only M-2 personnel will use M-2 
equipment. Includes firing site 
operations, (Tied to SOPS, access, etc).-., 
Establishafiring controller policy. Must 
come after 7&8 -- safety related. Firing 
controller Is an person (not the 
experimenter) who is responsible for firirih 
safety at a site. Activity is to determine 
how M-2 will handle f irm ------. controller issue 

--.--. 

is -- on the switch." -I-..._--_--_--.-..-__._ 

-- 

Design and fabricate new debris 
catcher for target interaction shots. 
Procurement and fabrication of the fina 
cell for the DARHT project. 

Maintain the current operation of the ITS 

Rationale for priority 

If activity is not conducted, we can't use 
the cranes. If we can't use the cranes, 
we can't maintain the schedule. 
If there is no clear-cut customer liaison, 
there are likely to be many short delays 
of tests. 

--- 

This activity has already begun. It must 
be completed in order to maintain the 
experimental schedule. -.------ __.._..._._.____-_____, 

M-6 currently runs the non-core (e.g., 
CAPA) sites. Can not maintain the 
Schedule if M-2 must take this over. .---------.-..~_._-.-__-.-..-.._- 

Without assigned firing controller, tests wil 
not be conducted, . 

A debris catcher is required to protect 
the induction cells during target 
Interaction shots, which are required to 
determine spot size and critical to the 
schedule 
Without this cell there would be a de lay  
- in the DARHT schedule. 
Continued operations arerequired to tes 
new components and ideas. Life test 
and beam dynamics studies are also par 
of these tests. 
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. 

7 

8 

1 Priority I 

who does access control is leaving her 
SE:7 ___-_-_- Firing area access control 1 position within a mont!L-_-_ -_...___._- 

Firing point clearance Establish consistent clearance policies foi 
SE:8 policy 1 all firing sites. 

inconsistent access control policies are a 
serious safety concern. _.__ 
Current clearing policies at firing sites 
differ, requiring personnel to remember 
which policy Is In effect at which site, and 
raising serious safety concerns. 

2,3 

2 

Page 1 



31d # (New # IActivity Description 

'riorii 

Rationale for priority 

2 -. _- 

1 1  

_----- ~ _-.- 
Special Work Plan/ Rad, Work Plan policy 
for M-2. Need to establish who does the 
SWPs (user's or M-21, how they are 
approved, and how they are tracked. 
Immediate need is handled by a 
.._-. "signature a u t h ~  -~memoL-_..._..~.._.._~. 

f Class 2 
. . _. . .- ~ .- .. 

Without a policy for SWPs there will be 
many (more than 5) short delays in the 
testing _. . schedule. .. .. , . , , . . - - - . . - ;WP/RWP policy 

In many cases, M4 a n d  M8 SOPS are not 
consistent. This activity involves 
reviewing the existing SOPS, determining 
what needs to be done to coordinate or 
consolidate the policies, and updating 
critical items, 
Need to develop an access policy for 
vehicles, both govt. and privately 
owned, on the firing sites, Driven by the 
recent discovery of 3 vehicles off-site 
with 0238 contamination believed to 
have been picked up  on the firing sites. 

\/14/M8 SOP review and 
Jpdate of critical items 

Tests have already been delayed 
because of concern about inconsistent 
policies. There will certainly be more 
delays if S o p s  are not merged. 

Many short delays are likely. If policy is 
not developed, a likely result is that there 
will be no POVs allowed at the sites, 
which will -- result in delays. 

Vehicle firing site access 

High Fidelity Testing pre- 
policy--- 

ORR __________I- ~ 

Deciding how lab space will be used, 

Develop list of require activities, required 
skills for each activity, staff, and their skills. 
Match staff skills to required project to 

Need to train detection chamber 
personnel. Currently M-2 does not have 
enough trained staff to  operate TA-36, - 
3 10, and -306 at the same time. 

who will ultimately be where, etc. 

determine staffing for M-2. 

Develop space plan 
If people are not located, there will be 
many short delays of tests. .-.- 

Can not fire shots without people 
assigned to tasks and firing sites. ,__. ~ 

No one in other groups can run the 
detection chambers. M-2 does not have 
enough staff to provide adequate 
service. 

__-.--_--I__- - Staffing plan 

Detection chamber 
training 

Priority 
Class - 
_. .- . 
. - - - - . . 

2 _.._.- 

2 

2 

2 

2 

-- 

2 

2 

Reason 
for "near. 

term" 

. . .- --_ _.. - . 
- .-. 

.. 2,4 .- . . 

2,3,4 

2,3,4 

2 

1 

-- ---.. 

_-_I- . 

1 .- 

2 
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65 

9: 

9s 

12' - 

13f 

131 -- 

\lew # 

vlN5 
I- 

2L:7 

CL:ll 

FM: 13 

DAR: 1 

DAR:4 

DAR:5 

? 

4c t ivi ty 

Zustomer liaison program 

V-2/ customer hardware/ 
software responsibility split 

Non M2 personnel using 
M-2 equipment __. 

- Firing controller policy ____ 

Debris ca t che r  design ---_- ~ 

ITS operations ~ 

Priority 
Class - 

2 

2 

for "near-  
Iescription Rationale for priority term" 
Ixtremely important activity, currently 
3eing done .  All people a t  CAPA who If activity is not c o n d u c t e d ,  w e  can ' t  use 
rJere doing the  inspections are now t h e  cranes.  If w e  c a n ' t  use t h e  cranes,  

w e  can ' t  maintain t h e  schedule,  ._ - 
istablish a mechanism by which M-2 If t he re  is n o  clear-cut^customer liaison, 

there  are likely t o  be many  short delays 'arms well-identified customer links. 
Zlarify w h o  in M-2 is doing w h a t .  of tests. 
Zlarify t h e  separation of responsibilities This activity has  already begun.  It must 
'or facilitized diagnostics. :'Knowing who  be comple t ed  in order t o  maintain t h e  
s o n  t h e  twitch," 
3ecide when  a n d  how non-M-2 
personnel c a n  use M-2 equ ipmen t .  E.g., 
cranes,  CAD machines,  e tc .  Without a 
policy, only M-2 personnel will u s e  M-2 
equipment. Includes firing site 

Establish a firing controller policy. Must 
c o m e  after 7&8 -- safety related. Firing 
controller is a n  person (not t h e  
experimenter) who  is responsible for firing 
safety a t  a site, Activity is t o  de t e rmine  

k xltside of M-2- --_.___ ~ ---. -- 

--- 

-.-. ~ -------------- experlmental schedule.  _------_____-__.... .-.. . - , ._. ..-.. 

M-6 currently runs t he  non-core (e.g., 
CAPA) sites. C a n  not maintain t h e  
schedule  if M-2 must take this over. ______ operations. (Tied t o  SOPS, access, etc) 2 

Without assigned firing controller, tests will 

A debris catcher is required t o  protect  
t he  induction cells during target 
interaction shots, whlch are required t o  

Design a n d  fabricate new debris determine spot size a n d  critical t o  t h e  
catcher for target interaction shots. s c  heduie  
Procurement a n d  fabrication of the  final Without this cell the re  would be a delay 
cell for the  DARHT project, in -_--- t h e  DARHT schedule.  

Continued operations are required t o  test 
new components  a n d  ideas. Life test 
a n d  b e a m  dynamics studies are also part 

3,2 _. how M-2 will handle  firing controller issue. not be c o n d u c t e d . -  ----I. 

2 

2 

--.--.-I--- _-----I - 

_----__---__I- 

Maintain t h e  current operation of t h e  ITS. of t hese  tests. 2 
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. .-- 

I d  # - 
14C -- 

142 -- 

-_  14t 

14s --- 

151 

152 

155 

155.1 

155.2 

156 

New # 

DAR:6 

DAR:8 

DAR: . . . . . ... 14- 

DAR: 15 --- 

OAR: I7 

DAR: __ 19 

DAR:2 1 

DAR:22 

- DAR:23 

FS: 1 

-- 

Activity 

HFS firing point design 

Accelerator production 
planning--- ---- 

CEA experiments - . .. - .. . ._ -- - 

ICPP . - . trigger/lifetime . .. tests 

Target interaction 
- experiments ~ 

Mobile diagnostic stations 

Control system design 
review 
Re-make of prime power 
- tank 
Ector testing and 
upgrades 

---I 

___I_.._.__I-.- -- 

Priority 
Class 

2 

2 

2 - - .. _.. 

2 --I.-- 

2 . .- .. 

2 

2 

- ._ . 

.- 

2 

2 

2 

- ~ -  

Description 

Final design of the DARHT HFS (Firing site 

Planning for the production of 
components, sequence, and scheduling 
of procurement of crucial parts required 
to build one leg of the DARHT 
accelerator. 
Fun the ITS in support of the French CEC 
Conduct experiments and provide 
calibrated BPM monitors 
Make the insulator more robust, Part of 
the inspector/pulse power improvement 
series - for longp MTEF 

building) - 

_I___.___.__...---I----- -. .. . . I 

Lifetime testing of the ICPP 
Study of the interaction of the electron 
beam and lhe target (after the CEA 
experiments) 
Assembly of 3 mobile diagnostic stations 
for use at remote locations 

.--_.-.-I_--- -- ..-.--. _- . . . 

- - _. ---- --- . .... -.-I. - _. . - -- 

I-...-- 

Perform a design review on the DARHT IT! 
control system. This is the only system 
that has not has a formal design review 

Part of the Ector move program -- test 
the upgrades to make sure they work. 

Rationale for priority 
This activity is in the critical path for the 
completion of the DARHT project -- 
delays costs the project S 1 15K per week. 

Essential to maintaining the DARHT 
schedule, delays in project cost $ 1  15K 
Der week. 

CEA . . -. . . -. . personnel . . . .. .- ... -. . arrive -- . 8/9/93 - - . . . _. . . . . . ..--. . .-. - 

A better Insulator is required for higher 
reliability and longer MTEF studies. 
Lprovements to the ICPP must be made 
before purchasing - these are long-lead- 
time iterns so design should be finalized 
ASAP . .. . . - . .. .. 

Need to understand this interaction in 
order to design --_-- -..-- system -...- --. - -.. for b,esl,>Rot sjze ,, 

Need diagnostics to meet schedule 
The DARHT controls design review is 
esgential to the schedule. Changes to 
the software/ hardware design must be 
firmed up so the rest of the project can 

-. 

proceed --.- on schedule -_ .- --- 

-.--.I- ~ - - ~ - ~ - - -  
This Impacts PHERMAX. Necessary for 
upcoming multi-mode shots. 

Reason 
or "near- 

term" 

2,3 

2,3 -- 

- 2,3 - 

2 ---- 

2 #3 

.. .. .2.- . 

2 -.-- 

2 

2 

2,4 
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>Id # - 
157 

16E .- 

171 

172 

lew # - 
s: 2 

'S: 11  
-I 

3: 14 

3: 15 

3: 16 

3: 17 

~ . 
ic tivi t y 

ctor move construction 

'HERMEX/ Ector safety 
ystems----- 

'HERMEX operations --- 

73 10 operations 

31XY operations 

~ 

'riority ~ 

Class - 
2 

2 

2 .. , . ._ - 

2 

)escription 
loordinate construction associated with 
he Ector move. Does not require much 

n conjunction with the Ector move, add 
o the PHERMEX safety systems. Short- 
erm because of schedule window -- 
,hould be done during the move so that 
,chedules are not affected later. 
>aily operations and maintenance 
xtivities. This is not a well-defined task, 
nvolving daily activities not associated 
Mith a particular test, shot, or facility 
Jpgrade. Keeping the facility 
Dperatlonal. 
2aily operations and maintenance 
xtivities. This is not a well-defined task, 
nvolving daily activities no1 associated 
Nlth a particular test, shot, or facility 
Jpgrade. Keeping the facility 
Dperational. _- 
Daily operations and maintenance 
xtivities. This is not a well-defined task, 
nvolving daily activities not associated 
vyith a particular test, shoi, or facility 
upgrade, Keeping the facility 

Daily operations and maintenance 
activities. This is not a well-defined task, 
involving dally activities not associated 
with a particular test, shot, or facility 
upgrade. Keeping the facility 
operational. 

?ffort from M-2. ---- 

- ____-_ _______._ .--- ._-..._ .. . - . -. . - . .-. . - I  

operational, .-_-__._.. .___.I , 

Zationale for priority 

Zctor move required to maintain 
chedule. .------ 

Nithout adequate safety additions at 
DHERMEX, tests  at Ector after the move 
dill not be conducted. 

f dally operations are not conducted 
:Le., if the facility is shut down between 
~ ~ t s ) , . c ~ ~ l d n o t - _ o _ l ~ t ~ t e o n S ~ ~ ~ ~  . . . .. 

If daily operations are not conducted 
(Le., if the facility is shut down between 
tests), could not operate on schedule. - 

If daily operations are not conducted 
(Le., if the facility is shut down between 

If daily operations are not conducted 
(Le., if the facility Is shut down between 
tests), could not operate on schedule. 

Reason 
or "near. 

term" 

2 

3 

2 
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New # Activity 

FS: 18 Lower Slobovia operations 

Rationale for priority 

If daily operations are not conducted 
(i.e., if the facility is shut down between 
tests), could not operate on schedule. 

Priority 
Class Description 

Daily operations and maintenance 
activities. This is not a well-defined task, 
involving daily activities not associated 
with a particular test, shot, or facility 
upgrade, Keeping the facility 

2 operational. 

Reason 
for "near- 

term" 

2 

Paae 6 



31d # New # 

Priori 

? 

Activity 

23 .--- 

+ 
Rationale for priority 

26 
I- 

Reason 
for "near 

term" 

34 

records in order to provide service to 
customers. 44 4 

r' Class 3 

FiM: 1 -- 

FiM:8 -- 

PT: 1 ..--- 

TR: 1 

TR:8 

Capital Equipment 
planning and request 
process 

Overtime 
request/approvul policy 

New cost center for non- 
core - sites ..-------..--- 

Group effort/ progress 
tracking procedures and 
tools ----.- I..._._ _- _.--.-.- 

Firing point personriel 
training__ -_-----_ --..- 

Develop shot envelope 
policy 

Priority 
Class - 

3 

3 

Description 

~~ ~~ 

Develop an equipment planning 
Drocess, and a process for requesting 
capital equipment. Need to think as a 
'division citizen." 

'oiicy for requesting and approving 
wertime 
Zurrently, non-core sites are funded out 
Df defense money, but this is not 
zcceptable in the long-run, To continue 
to operate the non-core sites, a new 
sost-center must be established. 
rrack progress, schedule maintenance, 
stc. Track when promised, when 
Aelivered, Necessary for schedule 
zontrol and for facilities resource 
-ea1 location, 
F&inlng of firing controllers. Need In the 
-rear-term because the firing controllers 
me all associated with other groups. In 
?ear-term, M-2 must rely on help from 
Dthe r  groups to get firing controllers for 
their tests. 
Develop a policy for managing the shot 
mveiope. Who produces, maintains, 
teeps the records of each shot? How 
x e  the records kept? 

-------- 

--- -- _. . 

---__----II_____ 

-- 
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2ld # - 

47 -- 

62 

63 

7 1  -- 

73 

84 

Firing site transient 
recording maintenance 
PGgw-. - _-__ 

New # 

3 

MN:2 , 

VN:3 

3 -.--- - 

7M:4 

P.R.racking 

M-2 SNM database 

?M:6 

7M: 17 

3 

3 

Visitor escort/ safety 
3 training/ __..-- RD-NSI policy - 

Description 
Useful to have the ability to assign a 
facility as RD/NSI flexibly. Will have visitor: 
in the next 6 months and need to have c 
policy on vistor escorts, safety training, 
etc. May also be considered as part of 
access control. 
I -.-.-- ..-- --I---._. 

Calibration is included in this activity. Do 
not have calibration plan for recorders 
which are not tied to shots. Do not have 
- a sufficient calibration plan.---- 

Includes maintenance and calibration 01 
all other firing site equipment and 
diagnostics. __ 
High Explosive contained inany 
magazing for whihc M-2 is responsible. 
Provided for easy access to HE without 
significant paperwork while still 

Develop system to approve PRs, type, 
release, track important information, 
ensure prompt delivery and distribution, 
and develop regular reports on 
- esenditures and obligations. 
Develop databese for SNM at M-2 by 
combining information from TA- 15 and 
TA-36, Determine if M-2 should do this. 
Develop mechanisms for entries, reports, 
access, etc. 

maintaining inventory. - 

Rationale for priority 

Currently, no one without TA15 clearancc 
can visit a test at TA- 15. Need a policy in 
order to allow non-cleared customers 
___-_-... access, . -._.-.__._.._ 
Necessary for customers data to be well- 
calibrated, They need to be getting the 
same information, and the same quality 
of information, from different shots at 
different sites. 
Necessary for customers data to be well- 
calibrated. They need to be getting the 
same information, and the same quality 
of information, from different shots at 
different sites. 
HE is used by customers. Inventory will 
allow them to readily determine what is 
available, to "reserve" needed HE, to 
access it quickly, and allow us to replace 
It as needed, 
Provides accurate and quick accountinc 
of funding use for M&S,, Ensure quick 
procurement of equipment which could 
be requested by users (e.g., shot stands). 
Enhances execution of responsibilities. 
SNM used by experimental groups. If we 
maintain Inventory, it will be for user 
groups. Provides list of available SNM 
and location to users. Meets regulatory 
requirements for users. 

---------.-- 

-I---- 

Reason 
'or "near 

term" 

4 

4 
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, 

Description 
3evelop a standard form for customers 
making shot requests. Feeds Into 
jcheduling activities, and is important for 
wstomer link. 
7esolve Issues associated with who 
conducts experiments. Is M-2 going to 
run experiments where we have unique 
experitse and responsibilities? Need to 
reach -- agreement -__.-------.--- with other groyA- -- ._. . 
Develop a magazine control policy. For 
example, who has access? and how is it 
controlled? Policy resides with whoever 
"owns" the magazines -- is this M-27 
M-2 owns the TA-36 firing site. Whoowns 

93 

Rutionale for priority 

Consistent view of M-2 by customers will 
help to Increase quality and perception 
of quality of service. 

Customers must know who is doing what, 
an@ what . services . ... .. _. -__-. M-2 can provide. I-. - . 
Without control of the magazines, there 
will be "chaos" and customers will not be 
taken -- care of. - 97 

See 103. -- 

See 103. 

98 

essentlal to customer satisfaction 
Feedback and measurements allow ustc 
know whether or not we are satisfying 
customers 

103 

104 

105 

Yew # 

2L5 

2L:8 

2L:9 

CL: lo 

0SA:4 

0SA:6 

4ctivity 

Standard shot request 

7esolve old experimental 
?esponsibilities of M-2 
=rsonneL -____..._ -_ -- -_ -. . 

Magazine control policy 

Policy/ role definition for 
TA-36 Admin. area .,._,____ -- 

Accelerator/radiographic 
source performance 
metrics 
Firing site diagnostics 
performance metrlcs - 

Experiment execution 
performance metrlcs 

Priority 
Class - 

3 

3 
--..--I- 

3 

3 

3 

Developing methods for measuring 
success, 

Reason 
lor "near. 

term" 

2 

3 

3 

4 

4 

A 
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Priority 
31d # New # Activity Class Description Rationale for priority 

Some facilities are dedicated to pin shots 
(e.g., 306). Can and should they be 
retooled or easily modified for other shots service to customers. Upcoming tests 
and tests? This activity involves 
reconfigurlng the platform, and allows 
more flexible use of equipment, 

Increases M-2's capability to provide 

could be made easier with (or perhaps 
are only feasible with) facility 

2 of the people currently assigned to this 
task are "at risk." Task must be completed 
in order to provide adequate service to 

Detection chamber 
"open" architecture 

modification. --- _____.______.._. ~ 

- 109 FM:3 - desigLL - 3 

Complete pin measuring 
177 ETS:1 machine 3 customers. 

for "near- 
term" 

4,2 

2 
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. 
31d# New # Activity 

'riorii 

4 

6 

13 -- 

14 

r Class 4 

;E: 1 

3E36 --- 

;E: 14 

;OP review policy --- 

.oc ko u t / t a g o u t p o x  -- --- 

.ab/small facility/ 
sxperiment startup policy 

3peratlons of cranes, 
,ractors, and forklifts --_l_l__.._.._. -. .- 

'Bug and bunny hunter" 
3olicy 

Priority 
Class - 

4 

4 

4 

Description 

--- ---- 
Establish a review policy for M-2 for 
reviewing and approving new SOPS. This 
is a separate activity from 
reviewing/merging -- -- - existing SOPS, 
Lab and TA15 have a different 
Lockout/Tagout policies. This activity is tc 
review existing policies and establish a 
L/T policy for M-2, and to select people 
in charge of L/T. immediate need is 
solved with a memo to operate under 
- exist L/T procedures. 

-I-.- 

Activity is akin to developing an "in- 
house mini-ORR." M2 needs to have a 
review before starting up new 
experiments or equipment. (M4 has a 

M-2 has very few (possibly no) crane 
operators, Need to develop a policy for 
who maintains, operates, and uses the 

Need a policy for scheduling on-site visits 
of other groups so that they do not 
interfere with the testing schedule. 
Currently a small problem, likely to 
become a large problem 

group policy) --.-----.I 

---- heav! ?&Em-. - - .- . . -..- ._ . - ..-. .. 

Rationale for priority 

---.-- ----- . -. 
Uot a schedule issue in the short-term 
:can be handled with SWPs). M-2 must 
wve  a way to develop SOPS. Current 
5QR s!!!?. ~ncoC!!EEnt.L- --- 

Current policies are inconsistent. In 
longer-term, this is also a safety concern 

New experiments are scheduled to come 
on-line in the next six months. If 
necessary, can approve new 
experiments through another channel, 
but there is a long-term need for a 
formal, ---_---_- consistentprocess. -- -- 

m d  could impact schedules - 

Without an equipment operations policy, 
M-2 will be unable to make use of group 
r esou ices, .._" ..._...._...._. ... _- . . . - . . ---- -.-. -- -1 . .  "_I. .. 

Currently no policy. Will create schedule 
delays and, therefore, an inefficient use 
of group resources. 

'or "near- 
term" 

. 4,2 

2 . .... .~ . 

2 
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Priority 
Class 

4 

31d # - 

76 

81 

82 

83 

85 -- 

102 

Description 
Develop system that combines both 
Form-B and weekly attendance 
reporting. include employee signature 
on final Form-B and code-by-code 
breakout of Form-B charges. Provide for 

Develop a process which combines 
material expenditure reports for TA-15 
and TA-36. Determine who does this. 
Develop a process for recording 

quick weekly attendance report. - 

dew # - 

?M:9 

?M: 14 

?M: 15 

?M: 16 

?M: 18 
-I 

3SA:3 

4 

4 .__I---- 

4 

4 --.. 

4 

Activity 

Provides a Consistent reporting 
mechanism for user groups. 
Handles old M4 and M8 training records 

information from user groups. 
Develop database that records all 
training required by M-2 employees and 
their status. Provide for notification when 
re-training is necessary. 
Develop personnel file for group, 
including performance appraisals, 
promotioris, re-classes, disciplinary 
actions, speciul notes, etc. Combine 
appropriate portions of M4 and ---.. M8 files. 
Develop file listing all packaging and 
transportation of hazardous materials. 
Include forms and manifests of activities. 
Determine who controls files and 
approves shipments. Complete required 
training for this. 
Develop a process for describing and 
documenting work, (E,g., what each 
system/faciilty does, operating 
envelopes, etc) Useful management 
practice, and has compliance impacts. 

_.- ---"-_I- -I_--.. 

I_..--- 

Form-B and attendance 
reporting policy 

Combine M4/M8 material 
expended reports 

M-2 training database 
and tracking current 
g ua lific ations-. __ __-_...-. _. 

M-2 personnel file 
(including PSAP) 

Develop process for 
baselining new systems 

Rationale for priority 

Ensure ail group personnel complete 
attendance and Form-B reports in the 
same manner. Develop consistent 
reports to those responsible for tracking 
expenditures. -I- 

in the same way, Provides consistent 
way to list training records and to track 
our slatus vs, those needs. --.---_--.--._------.- -_---.---_.--...---._.__---- 

Combine files from old M8 and M4. 
Ensure that all personnel entries contain 
the same information and are handled in 
the same way, 

-I- _.--..-..-... - ~ - -  

Ensures that P&T handled the same way 
at both TA- 15 and TA-36. Establishes 
single-point-of-control for consistent 
training I-- and contact'for group. 

New systems are coming on-line: a forma 
methodology needs to be developed to 
ensure consistent procedures, 

Reason 
lor "near- 

term" 

1,3,4 

3,4 

3.4 .-I_-_ 

3 ---- 

3 ---. 

4 
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Rationale for priority 
Routine inspections are required for 
potentially hazardous operations. Good 
business practice, and helps avoid 
delaY!:. . .. .~ -I-.I . . ._, . -- . . ... . . . .~ 

Required to disseminate new policies and 
Standard, regular 

Reason 
for "near- 

term" 

4 
1"Walk the spaces" as a management 

Old # 

lcornrnuriications to Group1 

Priority 
New # Activity , Class Description 

-- 
Routine inspection 

.,+program-- ~ 1 -- 4 tool and pactice. .- ... . . . . . ~ . 

Page 14 

124 - 

128 & 
132 

COM:1 jmembers 4 manner I -.- . . - -  . . .... 

Formal delegation policy 
for safety assignments and 

Develop a policy to delegate 
responsibility for various Group activities 

COM:5 other group responsibilities 4 (including safety assignments). 



>Id # 

I Class 
-- 

:iM:4 

:iM:7 ~. 

'T: 2 

TR:2 

x : 5  

New # Activity 

:inancial/program code 
,racking and reporting- 

signature authority - ---- 

Drogram management 
Dolicy and standard tool? 

Accelerator personnel 
- training ____.-__.--- 

Design review policy 

Priority 
Class - Description 

Need a tracking/reporting system to 
contain and eliminate budget over-runs, 
and to track spending and make 
reallocation decisions. 

Decide who should have signature 
authority for : PRs, travel requests, SWPs, 
escort forms, etc ... 
Significant effort: Develop a process for -' 

assigning managment functions to 
Group members not considered normal 
managers (e.g., engineers), How to 
make process work, how to handle, 
track, and report. Of particular concern 
for $ 1  million -1- programs. 
This activity involves training accelerator 
personnel, Egg., who does support at 
PIXY, etc. Cross training for the 
accelerators. M-2 currently has 
capability In this area, but it is likely to be 

Design review policy for mechanical, 
electrical, software, and construction. 
Develop a policy for how to review, 
document, and approve deslgns, 

insufficient in the long-run, ----- 

Rationale for priority 

Policy is necessary for tracking and 
managing costs. 
Without a policy, the immediate "status 
quo" memo will stand and will be difficult 
to change later. Will result in most 
requests having to be approved b y  
Group leader, likely to be an 
inappropriate use of resources. . _-I__ . . . - 

Can get by without, but formalizing this 
process would result In significant 
efficiency gains. 
Without accelerator maintenance, the 
DARHT schedule may be impacted. 
Main motivation for activity is efficiency 
and cost impacts, Le,, if maintenance is 
not done and accelerator staff are not 
trained, costs will increase. .___ 
Design reviews must happen within the 
next 6 months, M-2 must have a 
consistent policy for reviews -- without a 
policy there will be efficiency impacts. 

--- 

- 
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dew # 

X : 7  

LN: 1 

AN:7 - 

Activity 

Evaluation process for 
commercial software --- 

Accelerator maintenance 
Program 

JCI tracking - 

Other Class B 

Priority 
Class 

!M:2 

!M:5 

5 

Group office file system 
and records control 

CAD file system and 
storage protocol 

5 

5 
5 

5 

Description 
How to evaluate the many different 
commercial software packages. We 
must support it, so need to 
review/standardize the evaluation. 
Develop a list of deiiverables for eack- 
accelerator. Matrix of what needs to be 
done when for the accelerators. 
Included spare parts inventory. 
Maintenance order, database issue, an( 

Tracking JCI for spending/cost controls. 
Would like to have this in place before 

High cost activities, Similar to other 
maintenance activlties (accelerator, 
etc.). CAPA site maintenance people 
are no longer part of M-2. 
Similar to other maintenance l_--l--.-_ activities. - .. . 
Develop group office filing system with 
index. Develop process to update indej 
and determine what should be in grout 
office files. Develop process to issue unc 
track memo numbers, report numbers, 
etc, 
Develop procedure for storing CAD 
drawings while still on the machine, 
Develop protection and release 
mechanisms, revision procedures, etc. 
System to get all drawing changes and 
as-built information on system. 

a requirement --I.._- 

the start of FY95. -- 

-~- -_.- - ......-. ~ 

Rationale for priority 
Supporting software takes resources. If 
the group has no control over the 
software used, support becomes difficult 
and expensive. -- -- 

Maintenance of equipment helps to 
contain long-term costs. 

JCI costs must be monitored or they are 
likely to be "out of control." 

Maintenance of equipment helps to 
contain -----_.- long-term costs. . .._ . . ._.. 

Reason 
I for "near 

term" 

3,4 , 

4 

3 

business, operational matters. Same j 
process for everyone to track importnat 1 
documents. Mechanism to refer to 
documents other than by title, Catalog 

Note: new CAD system coming on line t 
this fall will need file system. Provides 
quick acces to all drawings, Most up-to- 
date drawings used preventing re-work. 
Eliminate old drawing versions saves 
storage space and speeds access. 

.-_-.-- for important records, l3 

3 
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.- .- . 

, Priority 

Activity Class 

5 Travel submission policy --" 

Requirements for record 
keeping 5 

PC policles - purchase, 
support, hardware, 
- standards - 5 
Hardware/sofiware 
support of unauthorized 
p u rc has es-.---. 5 

Facility as-built drawings 5 

Old # - 

74 

79 

114 

115 

176 

Description 

Develop procedure for submission, 
approval, and completion of travel 
requests. 

Develop requirements for what records 
must be kept by group, how they will be 
kept, where they will be kept, and who is 

------- --_-_--- 
1 .  

responsible for them, -- 

Develop standards for personal 
computers: what hardware and 
software is used and supported, 
Determine the extent of responsibility for 
supporting hardware and software that 
M-2 had no input into selecting. 
As-built drawings for non-DARHT, non-ITS 
facilities. Ongoing activity to upgrade 
drawings as modifications occur. 

- 

New ## - 

RM:7 -- 

RM: 12 

FM:8 
---I 

FM:9 

FS: 19 

Rationale for priority 

Reason 
for "near 

term" 

Provides for faster preparation for audits. 
Avoids need to somehow develop 
records which were not kept. 

Without standards, there will be a wide 
dispersal of effort in support activities, 
resulting in inefflciencles. ._ -I- 

Without standards, there will be a wide 
dispersal of effort In support activities, 
resulting In inefficiencies. 
Efficiency impacts because personny will 
know what the equipment Is really like. (If 
as-built drawings are kept up-to-date.) 
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31d # New # Activity 

Priori 
I- 

3 . -. . 

29 

64 _- 

78 

Clasi 

;E:3 

)T: 4 

dN:4 

?M: 1 1  

~ 

6 

RadCon pilot program 
implementation - - 

Quarterly reports ~ 

Building manager 
program with Class A 
eqclipment 

Com put er systems 
maintenance 

Policy for piping, 
equipment, and electrica 
labeling 

Priority 
Class 

-I__- 

-- 

6 

6 .-.-.I 

6 

6 

Description 

--I- .--I 
RadCon pilot programhas already been 
designed. This activity simply Involves 
initiating a plan that is already in place, 
to implement RadCon prbcedures at 
one facility. 
Develop a process for producing 
quarterly reports. Will have to do within 
the next 6 months. Immediate need 
handled by assigning on "editor" for first 

TA55 had a manager for each building. 
CAPA had one manager for all buildings 
but he is not in M-2. This task includes 
Class A equipment maintenance and 
tracking. Immediate need covered by a 
memo assigning building managers for 
s h o  rt-t errn . 

-..- 

&redd. ----_.__--_...- - 

Computers associated with safety 
systems, control systems, etc. For 
mainframes and networks, Is M-2 a "user" 
or the "maintainer?" Must maintain the 

Develop policy for labeling piping and 
equipment. Specify what must be 
labeled and how. Specify when each 
facility will be completed. Includes 
scheduling and plan of operations -- 
actual labeling will take longer than 6 
months. 

PC stand-alones at thesites. -- 

Rationale for priority 

Required b y  the Laboratory RadCon 
manual. I- .. -. _.-... .. .. _. . . _ _  . . 

Quarterly reports are required by the 
Division Oeerutions - Manual. - ~ _. . 

-- DOE order 

30E order 5480.19 

for "near- 

2,4 

4 . .- - . . . . 

4 
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I d  # New # 

100 BSA: 1 - 

110 FM:4 ---. 

113 FM:7 --__- 

- 116 FM:10 

- 

126 COM:3 

129 COM:6 

Activity 
Search out formality of 
Dperations in current 
3rocesses 

3btain official HS-3 
qazards classifications for 
sach facility -- 

FSSC finding and 
interpretation policy 

OBOD site mgcmgement 

Safety bulletin boards 
Safety concerns reporting 
and follow-up 

Description 
Determine the formality of operations 
present in current procedures and 
processes . -- 
Obtain HS-3 hazards classifications for 
each facility. Easy to do, required, and 
"enables" other activites. E.g., needed tc  
write SOPS. 
Assignment of task is an Immediate 
need; Training and implementation is 
less urgent. May be division-lead 

FSSC will come up with regulations on 
maintenance. This activity Involves 
assigning a person to interpret and 
implement FSSC policy. .______ 
Management of Open Burn/Open 
Detonation sites. Immediate need for 
someone to handle the paperwork on 
the sites. Rest of task is not critical. _ _  
Develop policy for use of government 
vehicles at the sites. E.g., how are the 
vehicles apportioned among the sites? 
do some vehicles stay on the firing sites 
all the time? what restrictions are there 
on private vehicles? etc, . .-_-_--_ 
Maintain safety bulletin boards in a neat 
and up-to-date manner to comply with 
OSHA, DOE, and LANL requirements _____ 
Develop a methodology for reporting 
and tracking safety deficixcles. 

a ! L  ___________.._.._____.___..I..__._..- ~. 

-- 

-- 

--- 

I Reason i fo;;;;:r. 
Rationale for priority 

-----_ t" Required under -----. DOE order 5480.19 

Required bFLaboratory .- order 

kBrGtolY.requ.iremeF! - - I ----I..--.. -I__- 3,4 - 

OSHA and DOE orders requiring posting 
--- of safety - issues 
required by DOE orders and b y  Lab 

4 --- - -. 

policy, 4 

Page 19 



Priority 
Old # New # Activity Class Description Rationale for priority 

-- - --- . ...-. _....-._..._____II_.___I . Priority - .... Class 7 .-------.-I----... 

Install and test new guns at PHERMEX. 
I PHERMEX gun installation Near-term because it fits with curreni 

-_.I-_- 159 FS:3 land test 7 -~ rnove schedule. ---._---..-.---__” -.---.-..-_--I--- Increases capabilities - ~ at PHERMEX. -. . , . 
Intended to increase capabilities. Must 
be done in the near-term because of 

Develop a system for handling and 
cleaning oil. This activity is designed to 

Upgrade the diagnostics ,Jt PHERMEX. 

___ 164 FS:7 -.------_--__-_-..I- PIXY bullnose I. 7 .-.--.----_._ schedule window. - .... --.--.. ..- .- .- - - -. - Increases ~ -... .. capabilities .- .. . - .- . - - of M-2 -- at PIXY. __ . . 

Develop oil handling/ 

PH ERM?X diagnostics 

Develop comprehensive 
confinement vessel 

---__.I_-_-.-_-_--- 166 FS:9 cleaning system 7 increase M-2 capabilities. 

170 FS: 13 - upgrades 7 Short-term because of schedule window. PHERMEX 
Increase diagnostics capabilities at 

-- 

178 E T 3 2  engineering plan 7 Requested by the Division director. Increase in capabilities. 

Reasor 
for “nea 

term“ 

3 . _- 

3 -- 

2 

4 
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I I ’  
31d # lNew # [Activity 

Von-short te 
I- 

37 /TR:4 

m activities ------ 

Establish Safety Operating 
Enveloe.e_S _.. __- 

Develop ALARA program - 

Control room conduct 

Develop operator aid 
P f i c i e s  --.-._--_.___.-I-...--.-_- ~ 

P_OlicL .. .. . . .. . _  

Annual budget 
development 
Group annual review 
program I--_---- 

-I-..----. -. . .. ... .. - -. . . 

Strategic planning __ 

OJT policy 

Priorit) 
Class - 
.- 

NST ._-.- 

NST 

NST 

NST 
.-_-I---._ 

NST 

NST 

NST 

NST 

._.I 

NST 

Description 

Establishing safety operating envelopes 
involves setting standards for how t h e  
Group will operate equipment, tests, etc, 
Sets thresholds within which the 
eqLlipment will be operated. --- -----.- 
Lab. requirement to have an ALARA 
program. M division has a one- 
paragraph policy, which may be 
inadequate in the long run. Immediate 
need will be handled by using the 
division policy -- this is a longer-term issue 
Develop a code of appropriate conduc. 
in the control rooms, E.g., no food, 
drinks, etc. There currently is no policy,-.- -. 
A policy for developing and using 

_------- 
gerator aids 
Budget development for FY1995 will 

-“~-.^----.--.--.--_-I__--_-._-.. I. 

occur in April-July of next year, This 
a c m  is not short-term 
Program to review how well the group is 
meeting customer needs and schedule,- 
Develop process forstrategic planning 
with regular review, 
Training of managers, Not a short-term 
activity. 
Follow divislon policy for on-the-job- 
training, Applies for all areas other than 
firing point, accelerator, and detection 
chamber, handled In other activities. 

---I-------..__ __._..___.__ -.--.I. 

-------._--._ - ___.__ - ----------- 

Rationale for priority 

Has not been done in past - could be 
delayed for 6 months without difficulties .-- ---. - --__-.. .--.- -- 

Not short-term. Immediate needs are 
dealt with in separate actvitles. (34,351 

Reason 
‘or “near 

term“ 
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3ld # New # Activity 

Employee certification/ 
qualification policy 
Convert summation of 
skills list into M-2 training 
plan 
Develop resident expert 
familiar with RCRA 

--- 

,Mechanical drawing file 

Experiment configuration 

Priority 
Class Description 

Develop a process or methodology for 
documenting staff qualifications. 
Develop a list of necessary qualifications 
and staff certifications. Immediate neec 

--- NST for safety assignments memo. 
Take staffing plan and list of required skill 
and staff and develop a training plan tc 

---.. NST ensure adequate skills in M-2, 
In long-term, it would b e  useful to have ( 
staff member familiar with all the 

NST applicable RCRA regulations. ---.-- 
Develop a policy for filing mechanical 
drawings. E.g., how to get numbers, 
policies for review, release, and revision 
control; how drawing are stored, CAD 
access. Partial system is in place at M4. 

Same as 48,but for electrical drawings. 
Control policy for assembly of 
experiments, drawings, etc. In past: 
redlined document during experiment 
and later turned it into a final documerit 
Do we -- want to formalize thisprocess? .. -. 
Develop process or system to manage 
databases by reviewing software, 
selecting best software, training existing 
and new users, maintaining software, 
controlling access, making back-ups, 
determining what should be done in 

.-.--I 

-- 

I---.- NST M8 has-n-off procedure. . -- 
NST 

NST 

NST databases, 

Rationale for priority 

People are in place and work is getting 
done - - this is not a short-term - ....-. activity. _.- 

. . . - . .-- 

Uot short term. Have been operating 
under the current policies without undue 
cliff iculties. 
Same us for 48. 
-.--- I----..._ - 
------- --... -..-_--____-_-.-..I-_ 

New activity. We cun get by without it 
for 6 months. ...-_ - .. .- . 

Reason 
for "near, 

term" 

..._ 
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2ld # - 

75 

80 

90 

91 

92 

94 

101 

-- 

1 1 1  

118 

Priority 
Class 

NST 

-----. NST 

NST 

NST 

NST 

NST 

NST 

.-_ ---._-. 

---. 

I__- 

NST -. 

NST 

New # 

RM:8 --... 

RM: 13 

CL:2 

GLL..  
CL:4 

CL:6 

BSA: 2 

I-.-. 

FM:5 

FM: 11 

Description 
Develop and maintain a local area 
network that links group office machines 
and printers, machines elsewhere in the 
group, and is ready for future expansion. 
Obtain and file copies of all federal and 
state permits which apply to M-2 

With 91,92, develop a mechanism for 
increasing the number of custorners M-2 
has. "Packaging" and advertizing the 
group to potential users, _..,_.I 

operations. --I _-.- -----.- 

See90, --.--------_.. --_-_".-.-_.---. 

See 90. --.-----.._.----.--.I 
Develop and implement a survey to elicil 
feedback from customers. _._- -- 

-- 
Develop a plan for managing facllitles In 
the long-run, Look at formality of 
operatlons and long-term strategies, 
Could have compliance and efficlency 
impacts. 
Establish a communications network for 
M-2. Radio net must be addressed 
immediately (covered under clearance 
control). This activity is for more routine 
communications and convenience. 

.I---_. -- 

. 
4c t ivit y 

X/Mac/small machine 
A N  
3btain copies of all 
federal and State permist 

-.- 

vvhich aPP4 __-__.__- 

Group capability 

Sponsor identification 
/opportunity identification 
technique - 
Sponsor capture 

Customer survey and 
feedback program 
Develop list of needed 
guidance documents 

advertisement ---- 

E!K!q!?i _._-I- _.I-. 

Formal business plan for 
manadng facillties ---- - 

PA system and radio net 
at TA15 and TA36 

Rationale for priority 

Reason 
/or "near 

term" 

.- 

_.---.. --  
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31d # - 

11s -- 

127 
-, 

13C 

131 

133 -- 

134 

136 

137 

, New # Activit 

FM: 12 Email/lNFORM hook-ups 

COM:2 Firing . -- site video and -. audic 

Status monitor for Group, 
Division, LANL activity 

---- 

-- COM:4 update 

Employee feedback 
COM:7 .- . pogram -- 

Standard performance 
COM: 10 appraisals -.__ - ._-__-I -- - 

Statement on alcohol an( 
COM: 1 1 drug abuse - 

DAR:2 Target rotator design 

DAR:3 Alignment system design 

Priority 
Class 

NST -, 

NST ~- 

NST 

- NST 

NST 

NST 

NST 

NST 

NST 

Description 
Develop a policy for E-mail and INFORM 
hookups. E.g., where and when do we 
need them, how to move them when 
the group office moves, etc. 
Provide camera and sound coverage 01 
firing point activities (including actual 
shot) to a monitor in R183 or other 
appropriate place for visitors to watch. 
Provide some type of status display to 
give real time information on firing sites, 
radiographic machines, and other 

Develop a program for encouraging 
employee feedback on group activities 
and functions, and a mechanism for 
recognizing that feedback. 
Develop a method to distribute 
information on "lessons learned 
scenarios" arising from activities 
associated with ES&H and technical 

Develop group consistency for 
performance appraisal job factors and 
standards, that will also be in line with 

Publish a substance abuse policy 
statement relevant to M-2 special 
concerns that will also reinforce existing 
LANL policy. 
Design a target rotator for the DARHT 
accelerator. 

appropriate information, as desired. -- 

I- -.--.----_------_-I-. 

good business practice. .---._ 

division and LANL policies. - 

--------.._- 

Review the mechanical and magnetic 
alignment system for the DARHT HFS. 

?ationale for priority 

. _  - . _.- . . . -. . . . . . . . . . . - . .. . . . . _- . . -. 

Reason 
or "near. 
term" 
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Old # lNew # IActivity 
Priority 
Class 

- NST 

NST 

NST 

NST 

---.--. 

-.-- 

NST 

-.--- NST 

NST 

NST 
NST 
NST 

NST 
NST 

_.___ --"-. 
. - ~  

NST 

14 1 DAR:7 Machine front-end desi 1 2 
Description 
Design of the target, final focus magnets 
beam transport and target rotation 
Working with construction company, 
daily inspection of project and removal 
of roadblocks 
Development of improved cathode for 
DARHT 
Fabrication of magnets for the DARHT 
accelerator 
Upgrade drawings of the injector/pulse 
power/ECEN blocks that are currently In 
use at the ITS 
Testing of laser switches for DARHT 
triggering - system 
Install adjustable rf drive loops at 
PHERMEX. Helps with reliability; is 

Engineering and Installing new 
cryomag net gaussmeter. 

- 

-----I----- -._-.-.-_.I- .. 

---I__ 

-- 

----.--.-I 

----..--_.....-...I- 

customer related, .__I- 

Upgrade controls at PIXY --.--.-.- 
---------I-__. - 

Large project to upgrade the switch 
mods. at PIXY __-------.----.- --..---...--.---..-.._ ... 

-._.-.._..._--- --.- .-_-- - ,- -....-..-.-_-.-....... ". 

- -_.-- 143 

144 

145 

HFS construction/ 
- DAR:9 installation support 

REX photocathode 
DAR: 10 development 

Fabricate and test DARHT 
DAR: 1 1 magnets --- 

154 

160 

162 
163 
165 

167 
169 

- 

--- 

----. 

Rationale for priority 

DAR:20 -- LTS 

Adjustable rf drive loops 

Cryomagnet gaussmeter 
FS:4 installation 

FS:5 installation 
FS:6 Upgrade PIXY controls 
FS:8 Diode experiments --I.- at REX 

FS: 10 PIXY switch mods. ..___.___,___. 
FS: 12. PHERMEX rf driver .- , 

Complete fabrication anc 

--. 

Not short term, 
Not short term - should happen next 
spring, 

1 79 1 ETS:3 

Reason 
for "near 

term" 

.--_. .. .. 

testing of new 4-port 
vessels 
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-. 

Priority for "neai  
Old # New # Activity Class Description 

INA - removed or c o m b i n e d  with otl 

Rationale for priority term" 

I I I 
....... _...__._____.I._..____._________.. 

......... .............. ............. ............ 

er activities 
....... 

PT: 5 --.-- 

1c 
2c 

31 

33 

39 

41 

-- 

.--- 

Radiological Site 
characterization of 
assigned firing sites 
Purchase r e w s t  policy 
Daily schedule -- "tickler" 

Replace At-Risk/RtF/VIREP- 
111 DeoDle 

tracking system -- 

- 1-05 
112 

Training requirements 
specification - . . - - ~ -  and review 
Develop summation of 
-- skills needed in M-2 
and maintain 
certifications - 
Mechanical/electricaI 
drawing sign-off 
Electrical/electronic 
design review polic 
Software design reJew- 

- -_ - erog_r_a_m_ . . . . . . . .  
Waste storage inspection 

FM:6 program 

.- NA . . . . . . . . . . . .  SAMEAS64 -_ . 

--__ 
-- - -.-~ -...___.._._.__.______I_ c NA Does not re uire M-2 resources. 

NA Combine with PR tracking, #72. ---t -- -. 

NA ICOMBINE WITH BSA:7. 

...................... .................................................... t -1 I --- 

i 
I 

..... ....... __ +- 
I 

.... .. . ...... ........ NA PARTOF38 _ 

... ... .. ...... . t i NA PARTOF32 _-.-- -- .- -_.- -- _- .___. 

NA  COMBINE WITH 53 .-._ ..... .......... ............. --. .. .--. . .. _-. 

1. . .  . . . . . . . .  
I 
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.- 

Priority I I I) 

Old # lNew # IActivity 
ONL serial highway 

Spare parts needs and 

Fabricate and test Mod 

117 

............ inventory 120 ---__ -----. 

----.__ 146 DAR: 12 2A cell magnets 
DARHT transport/ final 

147 DAR: 13 focus design ....... 
----- t ---I-- Cathode shroud 

.................. ..-- 

150 DAR: 16 experiments 
158 

.--- 161 
Ector move controls --- -- 
New PHERMEX collimators --- 

POVs at firing sites and 
??. mileage policy 

. . . .  . .  -----.._- .- _.-_.- t --- 
POV C3 sites is covered under activity 12. 
Mileage policy can be covered in a 

NA Islnglememo from the group leader. 

Reason 
or "near- 

term" 

.... 

--- 
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Reason 

term" 
Priority for "near- 

,Old # New # Activity Class Description Rationale for priority 

--.__I --------- ---.---. ~ 
- - Not Screened 

--..- -- - - ~ - - _ _ _  -___ 
-__ -------_.-- -. -I_--__. M-2 property tracking 

Document/memo log and 

Classified 

--I- 
-- 86 

87 approval policy 

88 documents/parts control 
- ..----_-____-.__-I_ 

Page 28 



TlllNES TO DO lor M-2 

I 



THINGS TD DO lor M - 2  



L a s t  mpea1e 00: 811 1/95 

? 

TI1 INGS TO DO lor N - 2  



A 

I co 
w ... 
P .. -.. 
w 
-0 
L 

U 
c 
U 
0 
0 
U 
D 

P 

U 
i 

a 
U 
P 

2 - W  J O l  00 OL SfJNIlU 



I 

lasl t lpda lC  m: 811 1/93 

1 

TlIlNtS 10 DO for M-2 
(D 

tt 
m 
m 
N 
(D 

* 
In 
m 

1 
m 
(D 

m 
d 
Ln 
(D 
(D 
In 
0 
In 

.. 

c .* 
e .. 
m 
cn 
I 

I 
c - 
co 
. L  

c 
N 
0 
E- 

L 
a 

. A  
n. 
0 
0 
a 
a 
- 
t- 

I- z w 
v) 

O M R a I  1.0 F*qp G d 0 

I 

I 

I 



2-W JOJ OU 01 StlNI I l l  

..- - 



A p p l i e d  D e c i s i o n  A n a l y s i s .  l n c  

TO: 

FROM: 

M E M O R A N D U M  

f 

Michael Burns, M3 A 

Karen Jenni, ADA ( L j P  

2 7 IO Smd Hi;! Road 
h h l o  Park, CA 34025 

(41.51 8547101 
FLY ( 4  1 .5 )  854-6233 

DATE: August 9, 1993 

SUBJECT: Summary of “immediate need“ memos listed during activity screening 

This memo lisrs the activities identified during the M-2 activity screening process that need 
to be done immediately, but which can be handled in a brief memo from you. This include memos 
stating that, until further notice: 

lockout/tagout procedures remain unchanged 
everyone should operate under their exisang SOPS 

the ALAEW policy is the same as the division policy, and 
who can sign purchase orders, travel requests, SWP’s, etc. 

It also includes memos establishing or assigning: 

a POV mileage policy 

OSCRforM-2 

the “editor“ for the first required quarterly report 
building managers, especially for the CAPA site 

someone to do waste storage inspections for TA-36, and 
someone to do the paperwork €or OBOD site management. 

I will be sending you the full documentation of the screening process by the end of this 
week. 



D R A F T  M E M O R A N D U M  

TO: Michael Bums, M2 IIATE: July 21, 1993 

FROM: Karen Jenni, ADA 

SUBJECT: Results of 7/21/93 meeting, and revised screening questions 

This memo contains changes to the M-2 screening system documented in the June 30 
memo, based on the results of Wednesday’s meeting. Also attached is an example “scoring 
summary sheet” for one of the activities we screened at the meeting. 

Changes to the screening questions and categories identified during the process consisted 
of modifications to the criteria qualifying an activity as a Priority Class I activity (pages 3 and 4 
of this memo), and the addition of a separate scoring sheet to be used to document the discussions 
and the screening process. 

During the meeting, we screened the fust 30 or so activities on the updated “things to do 
for M-2“ list. Although at first the screening process took quite a bit of time for each activity, the 
process got quicker as we _got into i t  If is important to keep in mind as we screen activities that 
the purpose is to prioritize the activities, not to try to solve the problems at the meeting. 

In addition to screening the activities, we idenCied several things that needed to be done 
immediately, but that could be handled with a memo from you. These include memos stating that, 
until further notice: 

lockouthagout procedures remain unchanged 
everyone should operate under their existing SOPS 

the ALARA policy is the same as the division policy 
who can sign purchase orders, travel requests, SWP‘s, etc. (signature authority) 

We arranged a meeting for Tuesday, July 27, from 8 am to noon, to continue and 
hopefully complete the screening process. 



' ,-M2 Prioritization System 
Meeting Notes 
Junc9, 1993 
8:30 - 2:15 

Attendees: Mike Bums (M2) 
Nancy Greene (M Division) 
Bob Anderson (KO) 
Karen Jenni (ADA) 

Purpose/ Goals: 

Discuss long-term vs. short-term problem: 

Is a priority system appropriate for the short-term problem? 
What are the constraints that prevent conducting all the short term activities? (Resources, 
timing, other?) Le., what makes this a difficult problem? 

If resources. qrethe primary constraint, consider a simpler "screening" process. 
If timing considerations are paramount, consider a project planning process. 

MEETING NOTES 

Backgroundupdate 

M2 now has people assigned. There are 66 people total in the group - 20 or so are assigned to 
DAREIT, about half of the rest are available to work on these (,,to do list") activities. Resource 
constraints are one of the primary motivating factors for a priority system. 

* 
and about who should be involved. 

Continue to think about when it is appropriate to involve other group members in this process 

Prioritization Process 

We discussed whether a simplified screening process would be adequate for prioritizing short- 
term activities. Primary concerns about using a simplified system revolve around its defensibility. 
Mike needs a process to help decide and to explain "what we are doing now," and why certain 
activities are being conducted before or after others. The process should a10 indicate what "we 
should be doing but can't" and thus indicate whether additional resources are required. 

The intire process of developing a prioritization system will be thoroughly documented and the 
basis for each step provided. 

Bob described the screening process as a "pre-model," a first step in building a full-scale MUA 
priority system. Although a screening system may also be useful i n  the long-term model, K'aren 
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suggested that it may be all that is-necessary for a short-term model. i 

We agreed to begin developing a screening process. 

Development of Screening Process 

The fust step in developing a screening process was to review the list of activities (Attachment 
A). For each activity Mike indicated whether the activity was a short-term (3 months), medium- 
term (FY 1994), or long-term, why the activity was on  the list, and what the consequences of not 
conducting the activity would be. 

. -  J4 c t I VI t v/T ime Frame Rationale 

Saftev Envelone 

1. SOP Review How an SOP is signed off within the group, how changes in policy 
are made. Currently M4 & M8 have SOPs which M2 will use, and 
thus M2 will be able to operate in the short-term. New SOPs will 
be required before any new activities can be conducted. 

Medium-term 

1 1.1 M4/1M8 Merger Review Looking at current M4/M8 SOPs to see where M2 can and cannot 
"get by" with existing SOPs. Necessary to conduct currently 
scheduled activities. If activity is not conducted: 
- severe schedule delays & mission impact 
- safeiyhazards 
- regulatory violations 
- loss of flexibility (cannot send former M4 people to M8 sites, 
etc.) 

Short-term 

2. SWP/RWP 
Mediu m-term 

3. RadCon 
Short term (pilot) 

'Medi u rn- term 
(implementation) 

"Special Work Plan," Similar to #1. This is a Laboratory 
requirement M2 wants an internal group policy to improve the 
SWP process. 
If activity is not conducted: 
- poor use of management time (Group leader must spend time & 
effort to carefully review ...) 
- Schedule impacts 

Investing the need for radiological protection froni soil 
contamination. Currently unclear whether we need a program - no 
cost to pilot ac one site. 
If activity is not conducted: 
- no basis for deciding about radcon at sites. 
- political pressures at Lab 
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4. Lockouflagout 
Short-term 1, 

- M4 procedures differ from M8 and from the rest of the lab. 
Necessary on roughly a weekly basis. 
If acriviry is not conducted: 
- safety hazard 
- loss of flexibility 
- lab requirement 

5. Safety Operating Envelope Needed because it is good management practice, specified in 
SOPs, and auditors and Group leaders look for it. All SOPs must 
include safety envelope specifications. Significant activity in 
medium-term. It is a precursor to other activities. 
If activity is not conducted: 
- compliance issue 
- poor management 

Medi um-term 

6. Experiment start-up policy Establish a group prucess for start-up -- a "mini O R R  
(Operational Readyness Review) Directorate requirement to do 
this in medium-term. Conducting activity assures workers and 
auditors that safety measures are in place and ensures compliance. 
It marks the break between set-up and operation. 

Medium-term 

8. Firing point clearance 
Short-term 

7. Access conuols 
Short-term 

Immediate need. Pivotal action in firing point safety. Required as 
p a n  of mission. 
If activity is not conducted: 
- safetyhazard 
- schedule delays/mission impact 
- loss of flexibility 

Currently have 3 access controI points - are they all needed? 
If activity is not conducted: 
- schedule delays 
- increased overhead 
- less successfuI in merging groups 
- possibility of health impacts 

10. ALARA Progam Requirement. ALARA sets philosophy and influences SOPS. 
Ideally, would be completed before SOPs, but not required. 
M4 has an (inadequate) program. 
If activity is not conducted: 
- virtually no impact, except auditors will notice 

Short to medium term 
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1 1. Rad. site characterization 
Shon to medium-term 

Operator Aids 
12. Control mom conduct 
13. Operator Aids 
14. Log books 

Medium to long terk 

In paralIeI with RadCon. This will be "done for M2" and n d s  to 
be coordinated but not budgeted. 
If  activity is not conducted: 
- no basis for radiological controls. 

Currently formalism in operator conduct is lacking and equipment 
is at risk 
If activities are not conducted: 
- more at risk for bad experiments 
- loss of data 

Fiscal Mona Pernent Tools for budget control. 

16. Annual budget develop. 
18. Trackingfreporting 

Need a budget process because it leads to money and deliverables. 
Need a tracking process to containfeliminate budget ovenuns, to 
track expenses and make reallocation decisions. Short-term 

15. Capital Equipment 
Planning 
20. Cap. Equipment Requests 

Medium ro long-term 

Requests for "big ticket" items, generally from the Nuclear 
Weapons Program. Without formalizing the process M2 can not 
make a good case for requests. 
If activity is noc conducted: 
- at risk for facility upgrades and maintenance 
- mission impacts 

17. PRpolicy 
Medium-tern 

19. Space Plan 
Short term 

Purchase requests - everyone must know how to complete a 
purchase order or they can't get their work done. 
If activity is not conducted: 
- loss of control of budget 
- efficiency 

Needs to be done with M4 - deciding how lab space will be used, 
possible need to move portable buildings. 
If activity is not conducted: 
- mission impact 
- efficiency 
- coordination difficulties 
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-and Track& 

24. Quarterly Reports 
Short-term 

26. Milestones tracking 
Short-term 

23. Group annual review 
Short to medium term 

Training 

27 8.28. Personnel Training 
Medium-term 

30. OJT 
Medium- term 

29. Management Training 
Medium to long term 

In general, poor planning and tracking leads to uncertainties in 
resource use, and inability to respond to customer needs. 
Tracking is a critical management task 
If activities are not conducted: 
- manpower waste 
- efficiency impacts 
- possible safety impacts 

Required for fourth quarter of this year - must be done in first 3 
months. 

Used to make sure M2 maintains schedule, meets milestones. 

Unique in M division. Customer feedback as a management tool. 

Taining will increase flexibility of staff. 

If activity is not conducted: 
- safetyimpacts 
- costimpacts 
- hiring 
- efficiency 
- flexibility 

On-the-job training- Policy and process for formalizing and 
documenting OJT. 

Develop a judicious process to identify people/classes for training 
managers. 
If activity is not conducted: 
- efficiency impacts 
- poor managers 
- group morale 
- management flexibility 
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3 I Employee Certification A formal way to document that the staff is qualified. 1s there a 

M4N8 have different requirements. 
Medium-term division policy? 

32-35. Skills Training for skills needed for various jobs. 
If activity is not conducted: 
- loss of control 
- limited career growth 
- loss of flexibility 

Long-term 

- schdule/rnission impacts 

36. RCRA expert Compliance related. 
long-term If activity is not conducted: 

- vulnerable to EPA actiodfines 
- mission impacts 
- civil and criminal penalties 

36.1 Process for maintaining Must do to maintain operations 
.current certifications 
short-term 

Con fipuration Controls Mission impacts 
Cost impacts 
Form the basis for design modifications, maintenance plans, etc. 

39. Exp- config. control 

43. and design review 
44. - mission 

If activities are not conducted: 

- efficiency 
40. Drawing signoffs - cost 

S hort-medium term 

37. Drawing file policies 
38. 
41 - Software config. 

Group/equiprnent control issue 
If activities are not conducted: 
- mission 

Medium-term - safety impacts 
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I 

Mdnrenance 

46-48 Mission-Related 
Medium- term 

49. BIdg. Manager program 
Medium to long-term 

50. HoistingfRiggin_g 
Inspections 
Short-term 

Records 

9. Shot envelope policy 
Medium- term 

51. Database management 
Long- term 

I '  

Assigned task - part of mission statement 
if maintenance activities aren't conducted: 
- severe mission impacts (equipment breakdowns at unknown 
times, etc.) 
- safetyimpacts 
- compliance 

Big issues - maintaining facilities and capabilities called out in 
mission statement. 

Other organizations are supposed to do this, so impact of M2 not 
doing is not large. However, Ttere may be: 
- mission impacts 
- costimpacts 

Large safety and mission impacts 

"If it isn't recorded, it didn't happen." 
compliance 
-mission 

Low key activity -- who keeps the shot records, M2 or the 
experimenter? Where and what is recorded, saved, kept? What 
does M2 keep? What to do with current M8 records. 
If activity is not conducted: 
- bad feelings/inefficiencies 
- harder to maintain information flow 

How to develop and manage data bases. Consolidation of existing 
data bases. 
Positive impact if activity is done: 
- cost 
- efficiency 
If not: 
- limited flexibility 
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i 
52. Group office file system 

Short-term 

53. SOP readinghacking 
Medi um- term 

If activity is not conducted: 
- mission impact: group office will not operate 
- costlefficiency 
- poor management 
- compliance 

Already policies in place, but M4 and M8 differ 
If activity is not conducted: 
- no major impacts 
- coordination difficulties 

54. High Explosive Inventory M2 role is unclear - M4/M8 coordination. No safety impact. 
Medium-term Possible mission impact. 

55. CAD system 
Short-term 

56. PR tracking 
Medium-term 

57. Travel requests 
Short-term 

58. LAN 
Medium to long-term 

59. F o m B  
Short term 

60. Required reading 
Medium-term 

Group has $1/2 million in new CAD equipment, without policies 
and mining, the system will not be useful. 

Needed to make prosgram decisions, to track what is happening 
with pro,mms. Need to know M4/M8 history. 
If activity is not conducted: 
- mission 
- cost 

Immediate need. Will only take 112 day, but right now no one in 
M2 knows how. 

Positive if done 
If not done, limits information flow. 

Immediate need. Want to do in a "smart" way. If not, only impact 
is on efficiency. 

How do you ensure staff has read SOPS, etc. given resource and 
time constraints. 
If activity is not conducted: 
- safety 
- compliance 
- efficiency 

61 Piping and Equip. labeling Policy is required 
Short-term (policy) 
Medium-term - safety 

If activity is not conducted: 

(Implementation) - mission impact 
- compliarice 

(.. . ' .u I 1 7xi2 Doc) 
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62. Req. for record keeping Precursor for 5 2  low key - low effon 
Short-term 

63. Fed., State pen i t s  Compliance issue 
medium to long-term management issue 

Customer Link One of h42's primary objectives -- part of mission statement. 

64. Customer Liaison Establish mechanism by which h42 forms well-identified links. 
If activity is not conducted: 
- difficult to support customers 
- mission impacts 

Short-term 

65,66,67 Sponsors Getting new customers, "packaging" the group. 
If activity is not conducted: 
- stuck with only current customers 
- limitedroomtogrow , 

- mission impact 

medium to long-term 

68. Standard shot request Important for customer link Feeds into scheduling activities 

- mission 
- schedule 
Long-term impacts 
- mission 
- customer link 

Short- term Short-term impacts: 

BaselineslSel f-Assessment 

70. Current Formality of 
Operations 

rpledium-tenn 

Evaluation of how M2 is doing with respect to goals. Without 
self-assessment improvement and evaluation are not possible. In 
the short-term there are large mission impacts, as well as 
compliance issues 

Ties with fiats. 
If activity is not conducted: 
- will not be able to structure formality of ops 
- compliance issue 
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7 1. needed documents If activity is not conducted 

- possible mission impacts 
short-term - Compliance impacts 

72. Baselining Process of describing and documenting work. Useful in 
management, has a compliance component and possible mission 
impact. 
If activity is not conducted: 
- small impact (because there are processes in place-) 

medium to long-term 

73-74 eliminared from list 

75-77. Performance rnetrics Develop methods for measuring success. Not compliance or 

If activity is not conducted: 
- customer impact (especially diagnostics) 
- mission impact 

medium-term health and safety related. 

78. Routine inspections 
short-term 

Facilities munapement 

79. Firing site scheduling 
short- term 

"Walk the spaces" as a management tool and practice 
Positive impact if done: 
- compliance 
- safety via better management 
- mission via group morale 

If activity is not conducted: 
- Huge mission impact 
- shon-term impact on mission 
- long-term impact on customer satisfaction and throughput 

80. Building manager program Provide a-aining and tools for building managers. EvaIuate bldg. 
manager program. E-g., how many do you need and for what 
percentage of their time? 
If activity is not conducted: 
- mission impacts 
- compliance 

- efficiency 

medium-term 

- costs 
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8 I .  Detcction chamber 
medium to long-term 

82. Hazards classification 
short-term 

83. Business plan 
long-term 

Communications 

84,90,91, 92,93 
short-term 

86, 88, 89 
medium-term 

85,87 
long- term 

94. 
short-term 

If activity is not conducted: 
- Iack of technical challenges for staff 
- mission 
- customer service 
Positive impact if done 
- increase capabilities 
- flexibility 

Easy to do, needed to write SOPS, etc. This is an "enabling 
activity" 

Formality of Operations in long-term. Cdmpliance impacts plus 
could lead to efficiency increases. 

Communications affect employee morale and efficiency- Good 
communication helps to ensure health and safely and is used as  a 
management tool. 

Develop standard tools to communicate with group members. 
Affects: 
- efficiency 
- morale 
- improves management decisions 

Safety concerns. 
If activities are not conducted: 
- increased hazards 
- compliance 

schedule 
mission impacts and efficiency concerns 

building a group identity, assigning people to tasks, etc. A 
precursor to just about everything. 



1 
Preliminary Screening System Criteria 

Level 1: Activities necessary to reduce significant, immediate health risks. 
Activities necessary bcfore a single shot can be fired 

Level 2: Activities necessary to maintain current experimental capabilities and schedule 

Level 3: Activities necessary to increase safety of testing 

Level 4: Activities required to coordinate existing M4/M8 policies, or to establish new, necessary 
policies 

Level 5: Activities which result in efficiency enhancements 

Level 6: External requirements not captured above 

(Remember to include precursor activities as well) 

Note: only activities which are labeled as "short-term" or possibly "medium-term" will be 
evaluated through the screening process. Long-term activities will be evaluated using the full 
priority system to be developed next. This screening system may provide a iyseful front-end to the 
lon,a-term process. 

Next steps 

Review activities list 
Meeting notes 
Draft screening criteria 

Review and revise screening criteria 
Solicit input on screenins criteria (from?) 

FAX to Mike on Thurs, 6/17 at 505 665 3407 

Nest meeting: Thursday 6/24 at 8:30 



THINGS TO DO for M-2 

1 
2 
3 

8aseline existing policies 
Firing area access control 
Firing point clearance policy 

-8 IMechanical drawing Ele policy 
9 !Electrical drawing file policy 

I o /Experiment configuration control 
1 1 IMechanicalElectricaI drawing sign-off 
1 2 !Accelerator maintenance program 
I 3 /Firing site transient recording maintenance program 
1 4  lother firing site diagnostics maintenance program 
1 5 isoftware configuration control program 
1 6  iMechanical design review policy 
1 7 Electrical/Electronic design review policy 

4 5  lpurchase request policy 
4 6  !PR tracking 

DRAR Rev 0.3 - Partial Page 1 of 7 Printed on 6/9/93 



THINGS TO DO for M-2 

, 9 2  IDevelop ALARA program (RadCon +) with ability lo justify 001NG/ NOT doino I 1 

DRAR-  Rev 0.3 - Partial Page 2 of 7 Printed on 6/9/93 



THINGS TO 00 f o r  M-2 

[ 93 
1 

Cornpfete as-built drawings 

ORGANIZATION INTO ACTION GROUPS BEGINS ON NEXT PAGE 

DRAFT Rev 0.3 - Partial Page 3 of 7 Printed on 6/9/93 



THINGS TO 0 0  fo r  M-2 

1 8 
1 9  

I I 1 

FinanciaVprogram code tracking and reponing 
Develop space plan 

! 

2 1 
2 2  
2 3  
2 4  

Group effortlprogress tracking procedure and tools 
Program management policy and standard tools 
Group annual review program 
Quarterly reports 

DRAFT Rev 0.3 - Panial Page 4 of 7 Printed on 6/9/93 



THINGS TO DO f o r  M-2 

2 7  
2 8 
2 9 
3 0  
3 I 

Firing po i r i t  personnel training 
Accelerator personnel training 
Management training 
OJT policy 1 

Employee certification/qualification policy 1 

Configuration Control 
3 7  iMechanica1 drawing file policy 
3 8 I Electrical drawing file policy 
3 9 jExperiment configuration control 
4 0 I Mechanical/ElectricaI drawing sign-off - 
4 1 Isoftware configuration control program 
4 2 JMechanical desian review mlicv 
4 3 I Electrical/Electronic design review policy 
4 4  !Software design review policy 
4 5 [Complete as-built drawings 

I 
i 

Maintenance 
4 6 /Accelerator maintenance program 
4 7 (Firing site transient recording maintenance program 
4 8 lother firing site diagnostics maintenance program 
4 9  IBuilding manager program with Class f i  equipment 
5 0 f Hoisting/rigging inspections 

I 
I Records 1 

5 1 1 Database management 
5 2  IGrouo office file svstem and records control 
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THINGS TO 00 f o r  M-2 

6 4 
6 5 
6 6 
6 7 
6 8  
6 9  

I 

Customer liaison program 
Group capability advertisement 
Sponsor identification opportunity identification technique 
Sponsor capture techniques 
Standard shot request 
Customer survey and feedback program 

8 0 
8 1 
8 2 

Baseline 1 Self-Assess 
7 0  
71  
7 2 

ISearch out Formality of Operations holes in current processes 
[Develop list of needed guidance doc's (e-g.. SOPS, Policies. Adrnin. systems) 
I Develop process for baselining new systems, components. facilities, proc*+szes 

-77 eifity-is-warran ted& 3 1 w m  
i 4S.l- -c- 

. .  
!3-2 3 4- 

/ .4 
7 ,  
I L f  , 

._ 7 5 1 Acce I e r 2  to r/radiograp h ic source performance m e trics 
76 Ifiring site diagnostics performance metrics 
7 7 {Experiment execution performance metrics 
7 8 (Routine inspection program 

I 

Building manager program 
Detection chamber 'open" architecture design 
Obtain official !-IS-3 hazards classifications for each facility 

Communication 
8 4 Istandad. regular communication to group members 
85 ]Firing site video and audio - 
8 6  !Safety bulletin boards 
8 7 {Firing site/accelerator/lab daily or weekly activity communication 
8 8 ISafety Assignments program 
89  lsafetv concerns reoortina and follow-uo 
9 0 
9 1 (Lessons-learned program 
9 2 lPolicv for formal deleaation of resDonsibilities 

I Employee feedback program 
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M2 Prioritization Meeting Notes 
May 26,1993 
9:00am-l2:00pm 
Page 1 

Attendees: Michael Burns: M2 
Nancy Greene: M Division 
Karen ienni: ADA 
Lee Merkhofer: ADA 
Mike Voth: ADA 

PurposdGoaIs: Continue development of a prioritization System for M2. Initial issues to be 
clarified are: 

Approach-in particular, are there significant timing or tasks dependency issues 
involved 
Time frame for analysis 
Is this a budgeting questionhssue? 

Once approach is decided upon, concentrate on developing an objectives hierarchy for the 
decision problem. 

Meeting Notes 

Amroach: 

We began by discussing possible difficulties with the "portfolio" approach and whether a different 
approach may be more appropriate. Specifically, if there are significant timing issues involved, a 
"strategic planning" approach is better able to accommodate those concerns. Also, if there are 
project dependencies such that some activities in one "action group" must be paired with certain 
activities in another group, again a "decision strategies" approach may be more appropriate. 

Mike suggested that timing issues were practically nonexistent, as were dependencies. 

Note: Mike will look at task list for dependencies both between action groups and between 
activities within each action group. 

Nore: Mike is sending out his "to do" list for more suggestions, so we will expect the activity list 
to grow. 

Backmound: 

Next, we discussed a bit more background on the M2 group , and the purpose of a Priority 
System. Mike wants a system that is used both for allocating funds and for "marketing" ix., a 
system or process that will allow him to back up requests for increased funds from M Division 
- and from other organizations. 
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Laboratory Organization: Director 
t 

Assistant Director 

Divisions (e-g., M) 

Groups (e.g., M2) 

Sections or Teams (informal) 

t 
t 
t 

M2 Sections will be "technically" oriented (e.g., accelerators, DAHRT, etc.) 
However, for each of our "action groups" we will have one person who is responsible for or 
knowledgeable about the area and who will be able to provide scores. 

Funding allocation occurs at Division level, generally based of FTE's. Group leaders have same 
discretiordflexibility in task assignments. In the fall, program managers and division leaders agree 
on deliverables-these are generally negotiated by the group leader. There is flexibility in the 
deliverables and schedule. 

At this point in the discussion it seemed that a portfolio approach would be appropriate. This 
approach provides both an allocation system for distributing funds and a tool for saying "what you 
get" for more or less money, which may be useful in soliciting increased funds or in defending the 
group against budget cuts. 

We outlined how a portfolio based approach would work and what outputs would be produced. 
For example, within each group, sets of activities would be developed corresponding to different 
funding levels. (A minimum level, an unconstrained level, and intermediate levels.) These activity 
packages will then be evaluated through the MUA process. Outputs include recommended 
allocation of resources for any amount of total funds, and an overall cost-benefit curve. 

Finally, we outlined the MUA process: 

develop objectives hierarchy 
develop performance measures 
define scaling functions and weights 

Project Goal s : 
,-. 

1. 
2. 

Organize M2 with emphasis on development of policies and procedures 
Develop a tool that will be useful in routine management of the group. 

Note: There may be unique or different objectives in the short-term than in the long-term. 
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Develooinv Obiect ives: 

We concentrated first on overall objectives for the group in long-term. Mike identified his three 
main “visions“ for M2: 

technical excellence 
customer satisfaction 
formality of operations 

After discussion, we concluded that all three of these are means to aid in the meeting the letter 
and spirit of the M2 mission statement 

The attached list (A) shows all “objectives“ identified. 

These overall objectives were organized into hierarchy (Figure 1) representing the main objectives 
of the M2 group. 

After we determined the overall objectives, we concentrated on the short-term “set-up” 
objectives, to see if there are different objectives for the set-up period than for the long-term. List 
B shows additional objectives identified, and Figure 2 shows a simplified objectives hierarchy for 
the set-up period. t 

Mike and Nancy both felt that this simplified hierarchy captured their main goals in setting up the 
division, and that the importance of each main objectives were, to the first order, independent 

FOIIOW-UD 

In our next meeting, we will continue developing the objectives hierarchy and performance 
measures. 

Next Meeting: Wednesday, June 2, l:OOpm-4:00pm 
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List A: Overall Objectives 

Technical excellence 
Customer satisfaction 
Formality of operations 
Completing mission 
Perpetuating capabilities in the organization and in individuals 
Open communication 
Staff empowerment 
Low-level decision-making 
Safety 
No impact on capabilities due to regulatory actions 
Diagnostic development and engineering 
Increase experiments-maximum use of capabilities . 
Incorporate regulatory issues in decision-making 
Incorporate user feedback in planning 
Process improvement through user and staff feedback 
Promote feeling of "ownership" among staff 
Division leader satisfied with group performance 
Provide testing services for other groups and divisions 
Diverse program mix/flexibility 
Meeting user needs 
"Good science" 
Create unique capabilities 
Employee development 

. 

J-' 
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List B: Short-term Objectives 

Physical relocation 
Communication - minimize confusion 

obtain buy-in on objectives 
"Train" useis on  interaction with M2 
Infrastructure development 
Equipment assignment 
Fiscal breakout 
Organization 
Electronic communication and data management 
Integration 
Tools and capabilities 
Outside/expert input 
Experimental schedule maintained 
Budget overmns/overhead 
Minimize people leaving division 
Ensure staff understand their roles 
Safety 
Security 



Figure*:l:  Long-term M2 Objectives 
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M DIVISION MEETING 
5/20/93,3:30 TO 5:OO 

Meeting with: 
Michael Bums (M2) 
Nancy Greene (M division) 

Background 

M division is a testing division for conventional weapons/explosives. They are currently 
undergoing reorganization, and M2 is being formed. The group is expected to have a staff of 60 - 
70 people, and a budget of $10 to $20 million. 

The main "motivations" for the formation of M2 are: 
Operating the on-site firing sites, with "oversight" responsibility for all firing sites whn 2 yrs 

maintenance 
development and upgrades 
consistent, formal operating policies 
teaming to meet experimental requirements 

DARHT construction 

Teaming with others to develop diagnostics and integrating those diagnostics into core sites 

Developing containment/confinernent systems 

Reliability and quality in experimentation 

"Equal treatment/service'', for all users 

Technical challenges for M2 personnel (don't want to be "button-pushers") 

(SEE ATTACHED SLIDES) 

Michael's "goals" for M2 are: 
technical excellence 
customer support 
formality of operations 

They want M2 to be "service oriented" - they want to appeal to organizations and divisions 
outsiae of "M" so that other groups will want to conduct their tests at M2 facilities 

M2 is being formed with staff from other groups. Each group currently has its own set of testing 
procedures, but those procedures are not consistent across groups. For example, every group has 
a firing site clearing procedure, but some clear from the firing site outward, some start at the 
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I perimeter and clear towards the center, and every group has it's own series of alarm bells warning 
an imminent test One of the motivations for the formation of M2 is to develop some consistent, 
safe, testing procedures. 

M 2  is drawing staff mainly from: 
M4 - large scale projects 
M8 - ''reimbursable,'' small scale projects 

M2 is "dynamic testing" concerned with development and testing facilities, capabilities and 
resources. 

QuestionlPro blem 

The question is "what should we be doing first?" 

Mike's primary concerns about a PS are: 
I .  "Mesh size" Le., don't want something that is too detailed, yet not such a "coarse" 
decision unit that it is not useful in decision-making 
2 .  When to get other people involved -- wants to push decision making "down" in the 
organization, doesn't want to seem to be imposing all decisions from the top 

Defining the Decision Unit 

The bulk of the time in this meeting was spent on defining a decision unit for the analysis. 
Michael has a list of c. 80 activities which M2 will be undertaking. This list is expected to grow a 
.2 oreat deal, but Mike does not want a system which ranks activities. It seems that a portfolio 
approach similar to the ER priority system would be appropriate. I outlined the concept behind 
this approach and we spent the rest of the meeting trying to group projects into "action groups," 
or sets of activities among which Mike can make independent decisions. 

See attached "to do" list for individual activities by number. The action groups we arrived at are 
listed on the following page. 

After discussion, Mike said he  felt these grouping reflected activities that logically go together, 
that he would make resource allocation decisions a b u t  independently, and that he  would want to 
fund some activities in each action group. 

Mike will be thinking about whether there are significant activity dependencies that we should be 
consi';iering, and will review the activity groupings for our next meeting. 

Nest meeting: May 26,9 am to noon. 
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LIST 1. ACTIVITY “ACTION GROUPS“ 

(formerly “Operations“) 
AccesdClearance 
Communications 
Safety envelope 
Operator aids 
Facility upgrades 

(formerly “Management“) 
Fiscal 
Planning and tracking 
Employee feedback 
Human Resources 

Training 

Configuration control 

Maintenance 

Records 

Customer Link 

Missing : 

1. Baseline Existing Policies 

30. Building Manager Program 

38. Safety Assignments Promgram 

2, 3 
19.20, 21.56, 57, 59,59 
24, 32,43,44,54,74 
55,64,66 
35 

40,41,45, 50,78,79 
23, 27, 28,29,42,51, 61,65 
60,7 1,72 
53 

4,5,6,7,39,69,70,75 

8,9, 10, 11, 15, 16, 17, 18 

12, 13, 14,73,77 

25,26, 31,33,37,46,47,48,49,67,68,76 

22, 34,52, 62, 63 
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1.0 INTRODUCTION 

This prioritization exercise was conducted to provide the information requested by 
Vic Stello in his memo dated October 15, 1993 (provided as Appendix A) and to also establish 
the foundation for developing a workable long range ES&H strategic plan in accordance with 
requirements outlined by the Business Interfaces and ES&H Breakout Group during the 
October 14 DOE site visit. With the Laboratory's current emphasis on Order Compliance Self 
Assessment (OCSA), this effort was also closely coordinated with the OCSA team. 

With the increasing compliance demands, coupled with the decreasing budgets, it has 
become clear that a balanced hnding approach between compliance and programmatic efforts is 
essential. The estimated costs required to bring the Laboratory into full compliance with all 
regulations, for example, far exceed the Laboratory's annual budget. It has also become quite 
evident that there is no formal mechanism in place to resolve conflicts with exemptions or 
variances. To begin the process to develop a balanced approach (to include an 
exemptiodvariance process), it was determined that the benefits as related to costs in both 
compliance and program activities had to be assessed and then merged into a comprehensive 
strategic plan. This report addresses the first phase of the project, the analysis of costhenefit of 
compliance in major Laboratory functional areas. 

The functional area listing identified in Draft D July 30, 1993 of the DOE Environmental, 
Safety, and Health Configuration Guide; compliance requirements derived from the 5 1 DOE 
orders of interest to the Defense Nuclear Facilities Safety Board; and the DOE Radiation Control 
Manual will be used for this analysis. The functional areas listing k d  compliance requirements 
are the same as those currently being reviewed by the OCSA teams. The functional areas 
analyzed are listed in Table 1 below. 

Table 1. Functional Areas Listing 

1. Management Systems' 
2. Quality Assurance' 
3. Configuration Management 
4. Training and Qualification 
5. Emergency Management 
6. Safeguards and Security 
7. Engineering Program* 
8. Construction Program 
9. Operations' 
I O .  Maintenance' 

11. Radiation Protection' 
12. Fire Protection* 
13. Packaging and Transportation' 
14. Environmental Restoration' 
15. Decontamination and Decommissioning 
16. Waste Management* 
17. Research & Development and Experimental Activities 

19. Occupational Safety and Health' 
20. Environmental Protection" 
18. Nuclear Safety* ._ 

' Functional areas analyzed in this report 
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‘ Seven of the hc t iona l  areas listed in Table 1 are excluded from the analysis that follows. 
Four functional areas are excluded because no current compliance problems were identified: 
Decontamination and Decommissioning, Research and Development and Experimental 
Activities, Emergency Management, and Training and Qualifications. Two functional areas are 
excluded because sufficient data was not available: Security and Safeguards and Configuration 
Management. Finally, the Construction functional area is excluded because construction 
compliance issues were treated under other functional areas. 

A description of scope for each hnctionai area is provided as Appendix B. The OCSA 
team has been working for several months to assess the current compliance status within these 
hnctional areas throughout the Laboratory. For this reason, a group of senior OCSA staff were 
selected to serve as subject matter experts and scoring officials for the prioritization exercise. 
The data presented are a consistent representation of this group’s evaluation of overall Lab 
compliance based upon OCSA data as provided by the Office of Primary Responsibility for each 
hct ional  area. (The complete Laboratory OCSA is far from being complete: this assessment is 
based on best available information to date.) 

Accurate up-to-date costs for full compliance will not be available until the final OCSA 
assessment is completed and analyzed. For this exercise an updated version of the Laboratories’ 
Tiger Team Corrective Action plan cost summaries was used. Each action plan was categorized 
by order, cross-walked into the appropriate functional area and then costed by functional area. 

It was the intent of this project to evaluate the current level of compliance and the benefit 
gained by moving from today’s compliance level to full compliance within 5 years. These data 
should not be viewed as an overall ranking of compliance issues because the current level of 
compliance is at varying degrees in each functional area. For example, several of the functional 
areas received a small benefit score because the OCSA assessment shows the area to be 
approaching full compliance. The score, therefore, oniy reflects a small percentage of entire 
benefit achieved. Conversely, in some areas there is very little compliance to new directives and, 
therefore, the benefit scores reflect nearly the full benefit of compliance. 
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2.0 DESCRIPTION OF THE MODEL AND SCORING PROCESS 

Health & Environmental 
Safely Protection 

A customized version of the Laboratory Integration and Prioritization System (LIPS) 
model was developed and applied to analyze compliance issues faced within each functional 
area. The general LIPS model is a multi-criteria scoring model developed by Los Alamos, 
Lawrence Livennore, and Sandia National Laboratories to assist in resource allocation decision- 
making. The general LIPS model is described in detail in the document entitled Laboratory 
Integration and Prioritization System: Supporting Documentation. 

Strategic 
security & Regulatoly Public Positioning & 

Safeguards . Compliance Assessment Effective Use 
of Resources 

For this application of LIPS, compliance-related work within functional areas was 
evaluated based on its impact on eight criteria. The criteria evaluated are shown in Figure 1 
below. 

Maximize 
Benefit 

I 

Figure 1. Criteria Evaluated 

For each finctional area, two hypothetical scenarios were defmed. First, a minimum 
compliance scenario was defined wherein no further efforts would be made to come into 
compliance with applicable regulations over the next 5 years. Under this scenario, the Lab would 
operate as if the regulations applicable to the functional area did not exist. Second, a maximum 
achievable progress scenario was defined wherein the Lab would make maximum possible 
progresstoward compliance over the next 5 yesirs. Under this scenario, the Lab would operate as 
if there were no constraints on funding to the functional area. The differences between minimum 
and maximum scenarios provide the basis for an evaluation of the costs and benefits of coming 
into full compliance. 
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The scorers evaluated the impact of going from the minimum to the maximum scenario 
for each hc t iona l  area by assigning a set of scores for each impacted criterion. Each score was 
assigned by reading a detailed scale and choosing the score corresponding to the most 
appropriate description. As an example, improved public assessment of the Lab is viewed as one 
benefit of improved compliance. The scale used to quantify public assessment is shown in 
Table 2 below. For each functional area, the scorers used this scale to assign one score reflecting 
the level of public concern that would result under implementation of the minimum scenario and 
one score for what would result under the maximum scenario. The difference between the scores 
for these two scenarios reflects the improvement in public assessment achievable by coming into 
full compliance within a functional area. 

Table 2. Scale for Level of Public Assessment 

Score 

0 

1 

2 

3 

Level of Public Assessment 

Negligible impact. Nearly all local residents or interested member of the public will give the issue 
addressed by the incremental activities little or no thought. 

No significant level of media response or other indicator of public concern is occurring or expected to 
occur. 

Essentially no potential exists for impact on long-term public perceptions as a whole. 
OR 

Socioeconomic effects on the local community are negligible. 

Slight negative impact. Many local residents or interested member of the public feel some concern about 
the issue addressed by the incremental activities. Many area residents believe the Laboratory response 
is ineffective. 

Media response or other indicator of public concern is occurring, or is expected to occur, primarily on a 
short-term basis or at a localized level. 

Some potential exists for impact on long-term public perceptions as a whole. 
OR 

Sodoeconomic losses or opportunity costs resulting from the issue are on the order of $0.5 million. 

Moderate negative impact. Nearly all local residents feel some concern about the problem addressed by 
the incremental activities. Many area residents believe that the Laboratory response is inappropriate. 

Media response or other indicator of public concern is occurring, or is expected to occur, and is not 
limited to a short duration or localized level. 

Strong potential exists for impact on long-term public perceptions as a whole. 
OR 

Socioeconomic losses or opportunity costs resulting from the issue are on the order of $5 million. 

High negative impact. Nearly all regional residents feel some concern about the issue addressed by the 
incremental activities. Many area residents believe that the Laboratory response demonstrates a 
disregard for public health and safety, or reneges on a promise or commitment of fundamental 
importance. 

Media response or other indicators of public concern will occur over the long term, and will not be 
limited to the local level. 

Long-term impacts on public perceptions as a whole will likely occur. 
OR 

Socioeconomic losses or opportunity costs resulting from the problem are on the order of $50 million. 
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The full set of scales used in this application are provided as Appendix C. Most of these 
scales are taken from prior applications of the LIPS model and are documented in Laboratory 
Integration and Prioritization System: Supporting Documentation. Two new scales were 
developed specifically for this application. First, a new scale was developed to measure worker 
and public health risk based on an overall judgment of risk level (rather than on a detailed risk 
scenario, as required in the generic LIPS model). Second, a new scale was developed to allow 
scorers to record the estimated functional relationship between benefits and costs for fictional 
areas. Both of these new scales are included in Appendix C. The scores assigned for each 
hnctional area are provided as Appendix D. 

Once a full set of scores was assigned for a functional area, the scores were combined 
with a set of value judgments regarding the relative importance of achieving improvements on 
each of the different criteria. This combination of scores and value judgments was used to 
calculate the benefits of going from the minimum to the maximum scenario for each fimctional 
area. The value judgments used for this application were taken from Laboratory Integration and 
Prioritization System: Supporting Documentation, which also outlines the general process for 
combining scores and value judgments through a multiattribute utility model. 

The scores and cost estimates upon which the analyses in this report are based are 
necessarily rough, since the Laboratory OCSA is far from complete. Thus, care should be taken 
in the interpretation of specific results. The LIPS model is designed to easily accommodate 
refinements in model inputs, so this report serves to illustrate the type of analysis that will be 
possible as better data becomes available. 
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3.0 RESULTS 

Functional Area 

Environmental Protection 
Environmental Restoration 
Nuclear Safety 
Occupational Safety and Health 
Waste Management 
Engineering Program 
Maintenance 
Packaging and Transportation 
Radiation Protection 
Quality Assurance 
Fire Protection 
Management Systems 
Operations 

The scores provided for each functional area were used to provide a basis for various 
analyses which are described in this section. Three types of analyses were performed: ranking of 
functional areas based on individual criteria,, ranking of functional areas based on benefits across 
all criteria, and analysis of optimal allocations of funding across functional areas. 

Estimated Severity of Violation 

very major1 

Major2 

Moderate3 

3.1 RANKINGS BASED ON INDIVIDUAL CRITERIA 

As described above, the scoring process involved evaluating functional areas based on 
eight criteria: worker health and safety, public health and safety, environmental protection, 
security and safeguards, regulatory compliance, public assessment, cost savings and losses, and 
worker productivity. Moving from the minimum to the maximum scenario was not estimated to 
have any significant effect on public health and safety, environmental protection, or security and 
safeguards for any of the functional areas scored. This section describes some of the key insights 
from the scoring process regarding the remaining five criteria that were impacted. 

One key criterion addressed in the scoring process was the severity of potential regulatory 
violations that would result if a functional area failed to achieve full compliance with applicable 
regulations. Table 3 below lists the functional areas ranked by the severity of potential regulatory 
violations. This list thus reflects regulatory priorities across functional areas. As explained in 
the Introduction, only thirteen of the twenty functional areas were evaluated. 

Table 3. Ranking of Functional Areas by Severity of Potential Regulatory Violations 

Very major significance: Numerous enforceable obligations will be missed within the next three years. and these 
slippages produce irreversible. long-term regulatory consequences in the next three years; or aviVstipulated monetary 
or contradual penalties greater than %250K. * Major significance: A slippage will occur in meeting one or more enforceable obligations; or the violation will result in 
civiVstipulated monetary or contradual penalties less than $25OK 
Moderate significance: A slippage will occur in meeting a generally non-enforceable obligation, such as a DOE order or 
dired'ie. 
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Worker health and safety risk was another key criterion addressed in the scoring process. 
Table 4 below ranks the functional areas by the degree to which worker risk (measured in total 
estimated statistical fatalities averted over 5 years) is reduced by moving to full compliance. 
Table 4 shows only those functional areas for which some risk reduction was estimated. Moving 
to full compliance was not estimated to result in significant worker health risk reductions for the 
other hct ional  areas evaluated. 

Functional Area 

Maintenance $25.OM 
Fire Protection $1 5.OM 
Packaging and Transportation $ 1 2 S M  
Engineering Program $2SM 
Occupational Safety and Health ’ $2.5M 
Quality Assurance $ 2 S M  

Estimated Cost Savings Over 5 Yrs 

? 

Table 4. Ranking of Functional Areas by Worker Health Risk Reduction 

Estimated Worker Health Risk Reduction 
(Expected Fatalities Averted over 5 Yrs) Functional Area 

Quality Assurance 
Occupational Safety 
Operations 
Maintenance 
Fire Protection 
Engineering Program 
Radiation Protection 
Nuclear Safety 

1.6 
1.6 
0.5 
0.1 
0.1 
0.03 
0.02 
0.02 

Cost savings and productivity improvements were also identified as important drivers for 
moving to full compliance for many of the functional areas scored. Table 5 below ranks the 
functional areas by the cost savings estimated to result fiom moving to full compliance over 5 
years. Again, only those bc t iona l  areas for which some cost savings was estimated are shown. 
Table 6 ranks the functional areas by productivity enhancements (in person-hours saved over 5 
years) estimated to result from full compliance. Note in Table 6 that two alternative sets of 
productivity scores were generated for the Quality Assurance functional area. The first set 
assumes that the full intent of quality assurance requirements is achieved, resulting in significant 
productivity enhancements. The second set assumes that only passive compliance with quality 
assurance requirements is achieved, which does not produce significant productivity 
improvements. 
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Table 6. Ranking of Functional Areas by Productivity Enhancements 

Quality Assurance (full intent) 
Maintenance 
Management Systems 
Operations 
Packaging and Transportation 
Quality Assurance (passive compliance) 

Estimated Productivity Impact 
(1000's of person-hours saved over 5 Yrs) Functional Area r 

7,280 
1,560 

780 
520 
104 

0 

3.2 RANKINGS BASED ON OVERALL BENEFITS 

An important feature of the LIPS model is the ability to combine scores and value 
judgments in order to obtain a measure of benefits across dl criteria evaluated. Table 7 below 
ranks the functional areas by estimated overall benefits achievable from full compliance by 
combining benefits attributable to reduced worker health and safety risks, reduced potential for 
regulatory violations, improved public assessment, cost savings, and enhanced worker 
productivity. Table 8 identifies which criteria are the key drivers for each functional area. A 
criterion is considered a key driver for a functional area if it is responsible for 25% or more of the 
overall benefits of coming into full compliance. 

Table 7. Ranking of Functional Areas by Total Benefit 

Functional Area 

Quality Assurance (full intent) 
Maintenance 
Management Systems 
Operations 
Packaging and Transportation 
Occupational Safety 
Quality Assurance (passive compliance) 
Environmental Protection 
Environmental Restoration 
Waste Management 
Engineering Program 
Nuclear Safety 
Radiation Protection 
Fire Protection 

Estimated Total Benefit over 5 Years 

S375M 
$1 05M 
S40M 
S29M 
S19M 
S17M 
S11M 
S9M 
$8M 
$8M 
$7M 
$5M 
$2M 
$2M 
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Table 8. Key Drivers for Each Functional Area 

Functional Area 

Quality Assurance (full intent) 
Maintenance 
Management Systems 
Operations 
Packaging and Transportation 
Occupational Safety 
Quality Assurance (passive compliance) 
Environmental Protection 
Environmental Restoration 
Waste Management 
Engineering Program 
Nuclear Safety 
Radiation Protection 
Fire Protection 

~ ~~~ 

Key Drivers (Criteria Responsible for at Least 25% of Benefits) 

Worker 
Health 

and 
Safety 

J 
J 

Environ- 
mental 
Protec- 

tion 

Regula- 
tory 

Compli- 
ance 

J 

J 
J 
J 
J 
J 
J 
J 

Public 
Assess- 

ment 

J 

cost 
Savings/ 
Losses 

J 

Worker 
Produc- 

tivity 
J 
J 
J 
J 
J 

The above tables emphasize the benefits of coming into 1 1 1  compliance. There are also 
significant costs associated with compliance-related work, and these costs are very different for 
different hc t iona l  areas. Dividing the estimated benefits of coming into compliance by a rough 
estimate of the associated costs provides a measure of the efficiency of compliance-related work 
within each hc t iona l  area. Table 9 below ranks functional areas by this benefit-to-cost ratio. 
The functional areas at the top of the list are those for which moving to full compliance is 
estimated to be most cost effective. 
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Table 9. Ranking of Functional Areas by Benefit to Cost Ratio 

S8M I 

~~ 

F u n c t i o n a l  Areas 

$1,20OM 

Quality Assurance (full intent) 
Packaging and Transportation 
Maintenance 
0 pera tions 
Nuclear Safety 
Quality Assurance (passive compliance) 
Occupational Safety 
Management Systems 
Environmental Protection 
Engineering Program 
Waste Management 
Fire Protection 
Radiation Protection 
Environmental Restoration2 

Benef i t1  

$375M 
$19M 

$105M 
$29M 

$5M 
$1 1M 
$1 7 M  
$40M 
$9M 
$7M 
S8M 
$2M 
S2M 

Cost1 

$9M 
$1 M 

$11M 
$3M 
$3M 
$9M 

$1 8 M  
$45M 
$16M 
$13M 
$17M 
$19M 
$61 M 

B e n e f i t l C o s t  

42.6 
19.6 

9.6 
8.7 
1.6 
1.2 
1 .o 
0.9 
0.6 
0.5 
0.4 
0.1 
0.04 
0.006 

' Benefits and  costs shown a r e  rough estimates of 5-year benefits and costs  for coming into full compliance. 
The Environmental Restoration functional a rea  is not included in the  subsequent  analyses  in this report because  it is  
funded as a Congressional line item. 

3.3 ANALYSIS OF OPTIMAL ALLOCATIONS 

The ranking in Table 9 based on benefit-to-cost ratio is of limited use because it is only 
able to display the cost-effectiveness of coming into full compliance with applicable regulations. 
Because of h d i n g  constraints, it may be necessary for many functional areas to move only part 
of the way toward full compliance over the next 5 years. Thus, it is useful to consider the cost 
effectiveness of partial funding options. 

The last scale provided in Appendix C was designed to permit analyses of the benefits of 
partial funding options. This scale requires a judgment about the shape of the cost-vs.-benefit 
curve for a functional area: how much of the benefits of moving to fidl compliance can be 
achieved for some bc t ion  of the costs? For several functional areas, it was estimated that a 
large fraction of the benefits of moving to full compliance could be achieved for only a small 
fraction of the costs. This could be obtained, for example, by prioritizing the corrective actions 
needed to bring a functional area into full compliance and by conducting the most cost-effective 
corrective actions &st. For other functional areas, it was estimated that few of the benefits of 
full compliance could be achieved without expending nearly all of the resources required for full 
compliance. 

Based on the costs and benefits of moving to full compliance and on the estimated shape 
of the cost-vs.-benefit curve, an analysis was performed to determine how limited funding for 
compliance-related work should be allocated across functional areas. The analysis assumes that 
funding should be allocated so as to achieve the greatest amount of total benefit for any given 
total funding level. This analysis uses the full-intent version of scores for the Quality Assurance 
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functional area, and excludes the Environmental Restoration functional area because this 
fictional area is h d e d  as a Congressional line item. 

Figure 2 below illustrates the overall cost-vs.-benefit curve for compliance-related work 
across functional areas. The x-axis in this graph represents the total amount of funding available 
to devote to compliance-related work over the next 5 years. The y-axis represents the benefit that 
can be achieved from a given level of funding, assuming that funding is allocated optimally 
across functional areas. Note that full compliance is estimated to cost approximately $215 
million. However, most of the benefit of full compliance is estimated to be obtained from an 
expenditure of only approximately $20 million. 

0 

21 IP\tOMPLY\MCEL\TOTBCRXLC 

90 135 
Total Funding over 5 Y e a r s  ($MI 

180 225 

Figure 2. Overall Cost Versus Benefit Curve 

Figures 3 and 4 below illustrate how the optimal level of funding to each functional area 
relates to the total level of fhdmg available across all functional areas. Figure 3 plots estimated 
optimal funding levels for the functional areas for which total five-year costs of coming into 
compliance were estimated to be greater than $15M. Figure 4 plots optimal funding levels for 
the remaining functional areas. These graphs can be used to see how the LIPS model 
recommends that any given total funding level be divided among the functional areas based on 
the estimated scores and costs. The graphs are read by first finding a total 5-year h d i n g  level 
along the x-axis, and then drawing a vertical line across the graph at that point. The 
recommended 5-year funding levels for each hc t iona l  area are read off the y-axis based on 
where the vertical line crosses the lines for each functional area. 
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Figure 3. Functional Area Funding Versus Total Funding 
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45 90 135 
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Figure 4. Functional Area Funding Versus Total Funding 
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The recommended funding levels for functional areas generally increase with increasing 
total funding, with several notable exceptions. In Figure 4, for example, the optimal funding 
level for the Engineering Program functional area varies dramatically as total h d i n g  varies 
between $90M and $135M. The sharp drops in optimal funding for the Engineering Program 
area correspond to funding levels at which sufficient funding becomes available to provide an 
efficient level of support to other functional areas which can use these funds more effectively. 
Thus, for example, the Environmental Protection functional area is recommended for a large 
jump in funding at just above $90M in total funding, at the expense of the Engineering Program, 
Occupational Safety, and Management Systems functional areas. This is a point at which 
sufficient funding becomes available to fully fimd the Environmental Protection functional area, 
which was estimated not to produce significant benefits until h l ly  funded. 

In order to illustrate how this analysis of optimal hnding across functional areas can be 
used, four hypothetical five-year funding levels for compliance-related work were identified: 
$45M, $90M, $135M, and $180M. Tables 10 through 13 show how each of these total funding 
levels should be allocated, according to the model, among the hnctional areas in order to achieve 
the greatest possible benefits. Figure 5 summarizes the results. 

Table 10. Recommended Allocation for Total Funding of S4SM over 5 Years 

Functional Areas 

Management Systems 
Quality Assurance (full intent) 
Engineering Program 
Operations 
Maintenance 
Radiation Protection 
Fire Protection 
Packaging and Transportation 
Waste Management 
Nuclear Safety 
Occupational Safety 
Environmental Protection 

TOTAL 

Recommended 
Funding 

~ 

S l lM 
S9M 
$2M 
$3M 

S l l M  
SOM 
SOM 
SlM 
SOM 
$3M 
$5M 
$OM 

$45M 

Benefit 

$10M 
$375M 

$2M 
$29M 

$1 05M 
$OM 
$OM 

$19M 
$OM 
$5M 
$13M 
$OM 

$558M 
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Table 11.  Recommended Allocation for Total Funding of S90M over 5 Years 

Functional Areas 

Management Systems 
Quality Assurance (full intent) 
Engineering Program 
Operations 
Maintenance 
Radiation Protection 
Fire Protection 
Packaging and Transportation 
Waste Management 
Nuclear Safety 
Occupational Safety 
Environmental Protection 

Recommended 
Funding 

S45M 
S9M 
$8M 
$3M 

Sl lM 
SOM 
SOM 
S1 M 
SOM 
S3M 

S l O M  
SOM 

TOTAL S90M 

Benefit 

$40M 
$375M 

$5M 
$29M 

$105M 
$OM 
$OM 

519m 
$OM 
55m 

516m 
$OM 

5594m 

Table 12. Recommended AIIocation for Total Funding of S135M over 5 Years 

Functional Areas 

Management Systems 
Quality Assurance (full intent) 
Engineering Program 
Operations 
Maintenance 
Radiation Protection 
Fire Protection 
Packaging and Transportation 
Waste Management 
Nuclear Safety 
Occupational Safety 
Environmental Protection 

TOTAL 

Recommended 
Funding 

S45M 
S9M 
SI 3M 
S3M 

S11M 
SOM 
S3M 
$1 M 
SI 7M 
S3M 

S14M 
$1 6 M  

S135M 

Benefit 

$40M 
5375m 

57m 
$29M 

$1 0 5 M  
$OM 
$1 M 
$19M 
$8M 
$5M 

$1 7M 
$9M 

$615M 
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'Table 13. Recommended Allocation for TotaI Funding of S180M over 5 Years 

Functional Areas, 

Management Systems 
Quality Assurance (full intent) 
Engineering Program 
Operations 
Maintenance 
Radiation Protection 
Fire Protection 
Packaging and Transportation 
Waste Management 
Nuclear Safety 
Occupational Safety 
Environmental Protection 

TOTAL 

Recommended 
Funding 

$45M 
$9M 

$13M 
$3M 

$11M 
$25M 
$19M 
$1M 

$1 7M 
$3M 
$18M 
$16M 

$180M 

Benefit 

@OM 
$375M 

$7M 
$29M 

$105M 
$2M 
$2M 

$1 9M 
$8M 
S5M 

$1 7M 
$9M 

$618M 

Figure 5 summarizes the results in Tables 10 through 13 graphically, showing how the 
recommended funding for each of the hnctional areas increases as the total hnding level 
increases from $45M to $90M, to S 135M, to $180M, and finally to $216M. The last total 
funding level shown ($2 16M) corresponds to full funding for all functional areas. 

70 

r 0 S216M 

0 S180M 

S135M 

!a s m  
S45M 

1 21 wcor,mnm\- 

Figure 5. Recommended Allocations for Various 5-Year Total Funding Levels 
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4.0 SUMMARY 

The type of results generated in this report regarding the benefits and the cost- 
effectiveness of corning into full compliance within each fhctional area should be very usehl in 
understanding the effects of compliance on the Lab and in identifying areas where exemptions 
and variances should be pursued. As with any model, the LIPS model is able to generate outputs 
which are logically defensible only to the extent that the model inputs are valid. Since the inputs 
to the model for this analysis are rough, the detailed results in this report should be taken more as 
an indication of what can be done with LIPS than as a final product. The LIPS model is designed 
to easily accommodate more precise scoring inputs and to allow alternative value judgments to 
be considered. 
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APPENDIX A 

MEMORANDUM REQUESTING PRIORITIZATION 



memorandum 
DATE OCT 15,1993 
REPLY TO 
AlTN OF: 
SUBJECT: 

TO: 

DP-65 (K. Ferlic, 3-2410) 
INTEGRATED AND PRIORITIZED CORRECTIVE ACTION PLANS AT THE 
DEFENSE PROGRAMS LABORATORIES 
Manager, Albuquerque Operations Off ice 
Deputy Manager, San Francisco Operations Off ice 

It is apparent with the large number of tasks which are competing for our limited resources, 
there will be many that will not be funded. Defense Programs (DP) must prioritize these 
competing demands and negotiate effective resolutions for high cost-low benefit items with the 
customer. A s  you are aware, the DP Laboratories have been working on a defensible 
Laboratory Integrated Prioritization System (LIPS) for the past few months. Their model is now 
functional and may offer us  an effective methodology to prioritize the numerous competing 
demands. These include Tiger Teams, Defense Nuclear Facilities Safety Board 
recommendations, and other corrective action plans and commitments. 

To begin an organized DP approach to dealing with these competing demands, it is requested 
that the DP Laboratories be directed to: 

1. Provide one integrated corrective action plan for all Environment, Safety, Health 
and Safeguards and Security corrective actionshpgrades with estimated 
resource allocations. 

2. Prioritize the corrective actions using the current LIPS model. 

3. For all high cost-low benefit items, arrange a meeting between the Laboratory, 
Operations Office, and, the Office of Research, Development and Testing 
Facilities, to discuss a plan for resolution. The resolution plan should determine 
acceptable compensatory measures for the benefit portions of the high cost-low 
benefit corrective actions and the appropriate exemptiodvariance process to be 
pursued. 

I am prepared to begin negotiations with organizations outside DP to resolve the issue of high 
cost-low benefit requirements. However, I need defensible examples and rationale to obtain 
exemptions from the requirements. Your assistance in this matter is greatly appreciated. 

If you have additional questions or need additional information on this, please contact Kenneth 
Ferlic (301 -903-241 0) of my staff. 

Donald Knuth for 
Victor Stello, Jr. 
Principal Deputy Assistant 

Secretary for Facilities 
Defense Programs 
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APPENDIX B 

FUNCTIONAL AREA SCOPE STATEMENTS 



FUNCTIONAL AREA SCOPE STATEMENTS 

1 .O MANAGEMENT SYSTEMS. Management systems provide the policy, commitment, 
accountability, and resources to implement the ES&H programs and to ensure consistent and 
adequate management oversight. The scope of the Management System Functional Area is the 
Collection of those requirements to be followed by site and facility management to develop a 
program of commitment to environment, safety and health (ES&H) in a formal, controlled 
manner. Effective management systems are required to develop and maintain ES&H programs, 
ensure adequate guidance and oversight for the implementation of these programs, and maintain 
a commitment of resources to perform the required ES&H functions. Management Systems 
establish programs that are typically applicable to all organizations at the facility, site or activity. 

2.0 gUALITY ASSURANCE. The scope of the Quality Assurance (QA) functional Area includes 
requirements that ensure risks and environmental impacts are minimized and safety reliability 
and performance are maximized through the application of effective management systems 
commensurate with the risks posed by the facility and its operation. These requirements are 
applicable to the broad spectrum of work performed by DOE and its contractors, including: 

planning, conducting, and reporting of research and development, and scientific and 
technical investigations, 

design, construction, operation, maintenance, decontamination and decommissioning, 
and environmental restoration of nuclear and non-nuclear facilities, and 

planning and operation of energy-related financial, scientific, and technical information 
gathering and analysis activities. 

Quality Assurance should be considered a natural part of a management system for an 
organization that intends to perform in an effective and efficient manner to a high quality product 
oiskrvice. As such, this guideline reflects a comprehensive approach to doing business 
throughout the life cycle of DOE facilities, programs, products, and services. 

This Functional Area includes requirements for a quality assurance program using criteria 
primarily found in DOE Orders and standards. More specific guidelines for a quality assurance 
program and its implementing procedures should be developed using criteria fiom the 
appropriate commercial and industrial codes and standards. For example, the quality assurance 
program for a DOE nuclear facility should incorporate relevant requirements fiom commercial 
nuclear standards such as ASME NQA-I and NQA-2. 

3 .O CONFIGURATION MANAGEMENT. Configuration Management is broadly defined as the 
systematic evaluation, coordination, approval (or disapproval), documentation, implementation, 
and audit of all approved changes in the configuration of a product after formal establishment of 
its configuration identification to assure that the physical configuration of the facility conforms 
with the reviewed and approved design requirements and that both the physical configuration and 
the design requirements are accurately reflected in the facility documents. 
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Requirements should be identified for a Configuration Management Program which includes the 
following: 

4.0 

5.0 

6.0 

7.0 

a. 

b. 

d. 
C. 

Identification and documentation of those structures, systems, components, (SSCs) and 
computer software that will be managed; 
Identification and documentation of the technical baseline; 
Control of changes to the baseline; 
Control of baseline documents and databases. 

It should be noted that Configuration Management is normally practiced for purposes such as 
cost, efficiency, scheduling, and programmatic benefit, in addition to the purposes of 
environment, safety and health. Requirements which are addressed in a broader program can be 
excerpted to provide those requirements for the aspects of the program which address 
environment, safety and health. 

TRAINING AND OUALIFICATION. The scope of the Training and Qualification (T&Q) 
Functional Area includes the requirements and provisions needed to ensure adequate and 
effective training and qualification of personnel involved in the operations of DOE facilities and 
processes. T&Q may provide training directly or in support of other Functional Area training 
programs. The elements of this Functional Area define the requirements and criteria that should 
be developed to establish communication, coordination, and training interfaces with the other 
Functional Areas, and with offsite organizations and individuals who require access to facilities. 

EMERGENCY MANAGEMENT. The scope of the Emergency Management Functional Area 
encompasses the requirements for the development of an effective Emergency Management 
Program including development of an Emergency Response Organization (ERO). Elements 
address the emergency plan and procedures, ERO training, facilities, equipment and supplies, 
classifications, recovery and reentry, public information, coordination with offsite agencies and 
demonstrating, monitoring and improving performance. 

The Emergency Management Program exists to ensure that safety and health of workers and the 
public and to protect property and the environment in the event of an emergency. The technical 
basis for the Emergency Management Program is provided by hazards identification and 
assessment, which are used to determine the extent and scope of emergency management 
activities. 

SAFEGUARDS AND SECURITY. The scope of the Safeguards and Security (S&S) Functional 
Area includes the activities associated with providing program management: protection of 
operations program; physical, personnel, communications, information security; and nuclear 
material control and accountability for DOE facilities. The S&S program protects DOE interests 
against a range of threats that may have an adverse impact on national security, health and safety 
of employee, the public, or the environment. 

ENGiNEERING PROGRAM. The scope of the Engineering Program Functional Area 
encompasses the planning and execution of engineering studies and designs for construction and 
the execution of engineering studies and designs for construction and the inspection of 
construction for compliance with design contract documents. The Functional Area includes the 
engineering process from criteria development through preparation of as-built documentation. It 
incorporates the programmatic and technical elements necessary for the conduct of the 
Engineering Program. 
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This Functional Area identifies activities based on regulations, codes, industry and government 
methods and practices. It does not prescribe how to perform the activities. 

8.0 CONSTRUCTION PROGRAM. The scope of the Construction Program Functional Area 
encompasses the planning, contracting and execution of construction projects ranging from 
minor modifications to buildings, systems or components, to construction of an entirely new 
facility. The functional area includes construction program activities and processes, beginning 
with the early planning stages of a construction project and continuing through delivery and final 
DOE acceptance of the completed construction work. It incorporates the programmatic and 
technical elements necessary for the conduct and control of the construction program. 

This functional area identifies activities based upon regulations, codes, industry standards, and 
industry and government methods and practices. These activities include those actions necessary 
to ensure efficient construction execution through implementation of engineering design contract 
drawings and specifications, and applicable quality assurance, environmental, safety, and health 
requirements. 

9.0 OPERATIONS. The scope of the Operations Functional Area encompasses all aspects of site 
and facility operations. This Functional Area does not deal directly with the technical details of 
operations, but defines the requirements that ensure a consistent approach to controlled, 
disciplined and safe operations within the envelope of applicable environmental, safety and 
health regulations. 

Management should incorporate the applicable elements of this Functional Area into facility 
operations and instill into the work force an awareness of the fundamental environmental, safety 
and health objectives espoused by the Conduct of Operations program, along with a willingness 
for compliance with its principles. 

The requirements given in this Functional Area apply to a11 facets of facility operations, and 
include interfaces with all other functional areas to some extent. Because of the diverse range of 
operations conducted across the DOE complex, careful consideration should be given to 
application of the requirements included in this Functional Area. 

10.0 MAINTENANCE. The scope of the Maintenance Functional Area covers the activities required 
to maintain facility material condition in a manner which supports safe and efficient operations. 
The Maintenance Functional Area involves significant interfaces with other functional areas such 
as Operations, Engineering Program, Configuration Management, Construction, Training, 
Quality Assurance, as well as with the processes for identification of facility material 
deficiencies. 

The Maintenance Functional Area does not prescribe how to perform specific activities, but 
identifies DOE and industry practices for the conduct of  maintenance activities. 
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1 1 .O RADIATION PROTECTION. The scope of the  Radiation Protection (RP) Functional Area 
includes the requirements for the development of an effective RP Program. Radiation protection 
of personnel and the public is accomplished by establishing and implementing a program which 
includes requirements for the management and handling of radioactive materials, processes and 
areas. Verification of the effectiveness of these requirements is established through a network of 
monitoring and sampling of personnel, the workplace, and the adjacent environment. Record 
management requirements are applied to demonstrate compliance with regulations and to 
establish personnel exposure trends and histories, as well as to respond to reporting 
requirements. 

12.0 FIRE PROTECTION. The scope of the Fire Protection Functional Area encompasses the 
requirements necessary to: (1)  minimize the potential for occurrence of a fire, (2) ensure that a 
fire does not cause on-site or off-site release of radiological and other hazardous material that 
will threaten the public health and safety or the environment, (3) maintain an acceptable level of 
life safety for workers in event of a fire emergency, (4) minimize potential for undue fire-related 
hazards to the public, ( 5 )  avoid delays or impact to vital DOE Programs as a result of fire and its 
effects, and (6) ensure the integrity of process control and safety systems from damage by fire or 
related perils. 

13.0 PACKAGING AND TRANSPORTATION. The scope of Packaging and Transportation 
Functional Area encompasses the requirements for activities associated with onsite and offsite 
packaging and transportation of all materials, including hazardous and radioactive materials and 
wastes. The DOE requirements which govern Packaging and Transportation activities are 
primarily contained in a series of DOE Orders and in Department of Transportation (DOT), EPA 
and NRC regulations. The DOE Orders are currently being expanded to provide a more 
complete definition of requirements and are being restructured to improve their use. 

14.0 ENVIRONMENTAL RESTORATION. The Environmental Restoration (ER) Functional Area 
should include the requirements associated with the management and implementation of the 
remedial actions under the Comprehensive Environmental Restoration, Compensation, and 
Liability Act (CERCLA), corrective actions under a Resource Conservation and Recovery Act 
(RCRA) permit, remedial actions under the Uranium Mill Tailings Radiation Control Act of 
1978 (UMTRCA), and cleanup under the Toxic Substances Control Act (TSCA). In order to 
develop the ER requirements, the sources of the release or contamination, the nature of the 
activity of such source, the applicable regulatory regime (Le., RCR4, TSCA, CERCLA, or 
UMTRCA), and the regulatory jurisdiction of the state or local agency where the facility is 
located must be identified. In addition, the facility may have a federal facility compliance 
agreement, or other regulatory agreement, or be operating under court order, the requirements of 
which must be considered. The ER requirements also should include those for management and 
implementation of procedures to assure that' restoration sites are maintained in a safe and 
environmentally should condition prior to and after implementation of the associated restoration 
activities. 
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15.0 ’ DECONTAMMATION AND DECOMMISSIONING. The Decontamination and 
Decommissioning (D&D) element should include the requirements necessary to accomplish 
timely and effective D&D activities for operational and excess contaminated facilities. 
Requirements which ensure that contaminated facilities are maintained in a safe and 
environmentally sound condition prior to D&D, including procedures for surveillance and 
maintenance activities should be identified. This Functional Area should include requirements 
which assure that release of, and exposure to, radioactivity and other hazardous materials comply 
with Federal and State standards. Requirements which ensure facility, equipment and valuable 
materials are recovered and reused when practical must also be identified. 

16.0 WASTE MANAGEMENT. The scope of the Waste Management (WM) Program includes the 
management of DOE radioactive, mixed, infectious, solid and hazardous wastes. The WM 
Program must incorporate the appropriate standards and regulations based on the interaction 
between DOE Orders and federal, state, and local requirements. In order to develop a WM 
Program the drafter must ascertain the category of the waste, the nature of the activity, the 
applicable regulatory regime (Le., the Resource Conservation Recovery Act (RCRA), Toxic 
Substances Control Act (TSCA), or the Solid Waste Disposal Act (SWDA)) and the regulatory 
jurisdiction of the state or local agency where the facility is located. In addition, the facility may 
have a federal, state or locally-issued waste management permit, a federal facility compliance 
agreement or other regulatory agreement, or be operating under court order, the requirements of 
which must be considered in developing the WM program. 

The Wh4 Functional Area should include the requirements associated with the management of 
DOE radioactive. mixed, infectious, solid and hazardous waste. DOE waste may be generated by 
operational processes, research, D&D or restoration activities. All such wastes should be 
managed under the auspices of the Wh4 Program. Wh4 procedures should be established for all 
waste related activities, including generation, accumulation, packaging, transportation, storage, 
treatment and disposal. 

17.0 RESEARCH AND DEVELOPMENT AND EXPERIMENTAL ACTIVITIES. The scope of the 
Research and Development and Experimental Activities (R&D/EA) Functional Area 
encompasses the requirements that should be applied for conducting R&D/EA programs at DOE 
installations. These requirements cover activities ranging from one-of-a-kind bench-top 
experiments, to routine tests, to major R&D projects that may require construction of large scale 
test facilities. One R&D project may include several Experimental Activities. The requirements 
in this Functional Area apply to both R&D projects and Experimental Activities, at existing 
installations, those being modified or those newly designed and constructed for specific 
purposes. 

The requirements included in this Functional Area should take into account the unique aspects of 
R&D programs which are often exploratory technical and scientific investigations. The 
requirements should allow the researcher freedom to perform activities to meet the program 
objectives while at the Same time compIying with all applicable regulations for the protection of 
the safety and health of the workers, the public and the environment. 
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18.0 NUCLEAR SAFETY. The scope of the Nuclear Safety (IS) Functional Area encompasses the 
requirements, including those for nuclear criticality safety, which ensure that nuclear facilities 
are sited, designed, constructed, modified, operated, maintained, and decommissioned in 
accordance with established safety requirements. Requirements must also be specified to ensure 
that radioactive and fissionable materials are produced, processed, stored, transferred, and 
handled in such a manner that the probability and consequences of an accident is acceptably low. 
A Nuclear Safety Program should be established to ensure that: identifiable risks (nuclear and 
non-nuclear) to nuclear facilities are reduced to acceptably low levels; the authorization bases for 
operation are adequately documented; evaluations are performed for potential nuclear criticality 
hazards associated with fissionable material operations outside nuclear reactors; and personnel 
and property are protected from the effects of potential accidents. 

19.0 OCCUPATIONAL SAFETY AND HEALTH. The requirements necessary to ensure safety and 
health protection of workers involved in the execution of their duties should be described under 
the Occupational Safety and Health (OSH) Functional Area. It should be shown that OSH 
protection is provided in a manner consistent with and equal to the protection afforded private 
industry workers. 

20.0 ENVIRONMENTAL PROTECTION. The scope of the Environmental Protection (EP) 
Functional Area encompasses those requirements necessary to ensure compliance with applicable 
environmental laws and regulations. It also includes additional requirements which further 
prevent, reduce, or control, to the extent practicable, environmental damage by DOE operations. 
The EP Functional Area includes the requirements to protect environmental media, biota, and 
cultural and natural resources. By preventing, reducing, and controlling environmental damage, 
hazardous exposures to personnel and the public are also prevented, reduced, or controlled. 

This fimctional area is divided into six elements to aid in identifying and categorizing applicable 
environmental requirements. Some requirements could fit reasonably in any of several elements. 
Preparers should use their best judgment in choosing the most appropriate category. The 
elements described below are not necessarily environmental protection pro,pms-they provide 
categories of identified requirements from which environmental protection activities are 
implemented. For example, a comprehensive water quality protection activity will include 
requirements from several elements because permitting, monitoring, compliance with 
environmental control standards, and recordkeeping are all constituents of such an activity. 
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(la) . S u e  Of LANL, Worker Population 

Score 

0 
1 

Assuming the incremental activities are not conducted, estimate the size of the LANL worker 
popufa f ion potentially experiencing health eflects attributable to r i sk  potentia& addressed by 
the activities. 

Size of LANL Worker Population at Risk 

Zero 
Roughly 1 LANL worker 

3 

4 
5 

6 

I 2 I Roughly 5 LANL workers 

Roughly 10 LANL workers 

Roughly 50 LANL workers 

Roughly 100 LANL workers 

Roughly 500 LANL workers 

7 Roughly 1,000 LANL workers 

8 

9 

c- 1 

Roughly 5,000 LANL workers 

Roughly 10,000 LANL workers 
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( lb)  Level of Risk to LANL workers 

Assuming the incremental activities are not conducted, estimate the level of annual risk to 
workers by analogy to the occupational fatal@ rates shown in the scale below. Mark your 
answer with a horizontal line through the bar below. Repeat assrtnring the incremental activities 
are conducted. 

T o ,  Q M r s  

In one yocr 
onmelob’ 

0001420 

aerbj W&€n 

0 Dm70 
0003250 

0.030200 

0.aOltJJ 
0.033150 
0 033130 

0m10 
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(2a) 
Assuming the incremental activities are not conducted, 
potentially at risk. 

Size Of Public Population at Risk 

0 

1 

2 

3 

estimate the size of the public population 

Zero 

Roughly 1 member of the public 

Roughly 5 members of the public 

Roughly 10 members of the public 

I Score 1 Size of Public Population I 

5 

6 

7 

Roughly 100 members of the public 

Roughly 500 members of the public 

Roughly 1,000 members of the public 

I 4 I Roughly 50 members of the public I 

8 

9 

Roughly 5,000 members of the public 

Roughly 10,000 members of the public 

c-3 DRAFT 



(2b) 
Assuming the incremental activities are not conducted, estimate the level of annual risk to the 

Level of Risk to the Public 

identified members of the public by analogy to the OccupationaI fatality rates shown in the scale 
below. Mark your answer with a horizontal line through the bar below. Repeat assuming the 
incremental activities are conducred. 

i c x  ares 

Prebcblatyd D d h  
In onoyar 
on melob- 

Oa31420 

0 m1003 

O.O3;L500 

0000340 

O.Mo270 
OM0250 

OaOOZOO 

om160 
om150 
om130 

omim 

O K J B 5 4  
OM0360 

O D 3 m o  

0TxIX)do 

0*)(13330 

O.Orx)20 

0Dox)lO 
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(3a) Type of Environmental Resources At Risk 

Score 

1 

2 

Iden ti$ the principal fype of environmental resources at risk assuming that rhe incremenral 
aclivities are not conducted. 

Type of Resources At Risk 
Land which may currently be put to agricultural, commercial, residential, or recreational use. 

Environmentally valuable resources such as sensitive species, species of concern, or unique 
habitats; wetlands; sites or areas of prehistoric, historic, or cultural significance. 
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Score 

1 
2 

3 
4 

5 

6 

7 

C-6 

Extent of Environmental Resources At Risk 

No more than 1 acre. 

Approximately 5 acres. 

Approximately 100 acres. 
Approximately 200 acres (IYo of LANL property). 

Approximately 2000 acres (10% of LANL property). 

Approximately 10,000 acres (50% of LANL property). 

Approximately 20,000 acres (1 00% of LANL property). 
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(3c) Scale for Severity of EnvironmentaI Impact 

Score 
0 

Assuming environmental damage does occur to the identified resources and that the incremental 
activities are not conducted, what is the expected severity of this impact? 

Severity of Impact 
T h e  upgrade option poses essentially zero threat to the environment. 

~~~ 

1 

2 

3 

~ ~ ~~ 

The upgrade option poses a low th rea t  to the environment 
If environmental exposures occur, they would produce a minor and  temporary impact on 
the environment which would c a u s e  no lasting damage. 

The upgrade option poses  a modera te  threat to the environment: 
If exposures occur, they would produce a temporary impact on the environment which 
would be largely self correcting within about 10 years. 

The upgrade option poses  a high threat to the environment: 
If exposures occur, they would produce permanent d a m a g e  to the environment. 
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(3d) Likelihood of Impact on Environment 

Score 

1 

2 

3 

4 

How likely is it per year that an impact on the environment of the identified severity will occur, 
assuming the incremental activities are not implemented? Repeat assuming the incremental 
activities are conducted. 

Likelihood of impact on Environment 
Very unlikely. No more than IO4 or one chance in 10,000. 

Unlikely. No more than 10” or one chance in 1000. 

Likely. On the order of lo-* or one chance in 100. 

Very likely. On the order of IO-‘ or one chance in 10. 

5 Assured or almost certain. The environmental impact is virtually certain to occur or is 
occurring now. 
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(4a) 
What is the annual likelihood that an attempt will be made to breach security and safiguards 
related to this upgrade, assuming the incremental activities are not implemented? 

Scale for Likelihood of Security and Safeguards Attempt 

Score 

0 

Annual Likelihood of Security Incident (Attempt) 

The likelihood is essentially zero. 
~~~ ~ ~~ ~ 

Extremely unlikely. The chance that an attempt will occur in a one-year period is ' I  approximately 1 chance in 1,000,000. 

4 

5 

6 

7 

Very unlikely. The chance that an attempt will occur in a one-year period is on the order of 1 * lchance i n 1  00.000. 

Somewhat unlikely. The chance that an attempt will occur in a one-year period is on the 
order of I chance in 1,000. 

Relatively likely. The chance that an attempt will occur in a one-year period is on the order 
of 1 chance in 100. 

Very likely. The chance that an attempt will occur in a one-year period is on the order of 1 
chance in IO. 
Assured or almost certain. Such an attempt is virtually certain to occur in a one-year period. 

Moderately unlikely. The chance that an attempt will occur in a one-year period is on the 
order of 1 chance in 10,000. 
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(4b) 
Assuming that a security and safeguarrds breach is attempted and is successful and that the 
incremental activities are not implemented, how serious are the likely consequences of the 
breach? 

Scale for Severity of Security or Safeguards Incident 

Score 

0 

Security and Safeguards Severity 

Security incident does not result in any compromise of security or loss of materials. 

I 1 I Security incident results in loss or compromise of sensitive information. 

4 

I 2 I Security incident results in loss of classified information. 

Security incident results in loss, diversion, or theft of category I or II quantities of SNM or 
major radiological sabotage (quantity of material involved is large or health effects to the 
public occur). 

Security incident results in loss, diversion, theft or compromise of category Ill or IV quantities 
of SNM or minor radiological sabotage (quantity of material involved is small and health 1 3 1  effects are minor and limited to workers). 
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(4c) 
Assuming an attempt at a security and safesuards breach is made and that the incremental 
aclivities are not conducted, what is the likelihood that the attempt will be successful and result 
in an incident of the identified level of severity? Repeat assuming the incremental activities are 
conducted 

Scale for Likelihood of Success of Security and Safeguards Attempt 

0 

1 

Score I Likelihood of Success 1 
~ ~~ ~~ ~ ~ - 
The likelihood is essentially zero. 

Extremely unlikely. The chances of a security breach resulting from the attempt are 
approximately 1 chance in 1,000,000. 

3 

4 

5 

6 

7 

I 2 Very unlikely. The chances of a security breach resulting from the  attempt are on the order I I  of 1 chance in 100,000. 

Moderately unlikely. The chances of a security breach resulting from the attempt are on the 
order of 1 chance in 10,000. 

Somewhat unlikely. The chances of a security breach resulting from the attempt are on the 
order of 1 chance in 1,000. 

Relatively likely. The chances of a security breach resulting from the attempt are on the 
order of 1 chance in 100. 
Very likely. The chances of a security breach resulting from the attempt are on the  order of 1 
chance in 10. 

Assured or almost certain. The attempt is virtually certain to result in a security breach. 
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(sa) 

How serious are the potentiaI regulatory violations that may occur? 
Scale for Seriousness of Regulatory Violation 

Score 

0 

1 

2 

3 

4 

5 

Seriousness of Violation 

No significant violation or no violation. 

The potential regulatory violation is of minor significance. 
A slippage will occur in meeting a commitment imposed by any of the following: 
- A non-legally binding or nonenforceable agreement, such as a Memorandum of Understanding or 

- An internal contractual agreement of commitment. OR 
The violation may be an embarrassment for Laboratory officials and may be perceived as a breach of 
promise, but no external regulatory response action is expected. 

The potential regulatory violation is of moderate significance. 
A slippage will occur in meeting a generally non-enforceable obligation imposed by any of the 
following: 
- A DOE order/directive. 
- An obligation generally not subject to formal enforcement actions under a major environmental 

statute, regulation, Indian Tribe ordinance or resolution. OR 
Regulatory agencies are likely to take informal response actions to said violations, such as telephone 
calls or meetings. A formal written statement or notification of a violation is unlikelv. 

* -  . DOE request. 

The potential regulatory violation is of major significance. 
A slippage will occur in meeting one or more enforceable obligations imposed by any of the 
following: 
- An enforceable statutory requirement under a major environmental statute, regulation, or Indian 

Treaty. 
- A signed civil judicial enforcement action, such as a court order. 
- Enforceable obligations in the operating contract. OR 
The violation will result in civiktipulated monetary or contractual penalties less than $250K. OR 
The violation will result in an administrative notification action by a regulatory agency (e.g., Notice of 
Violation or Non-Compliance), and an initial escalated regulatory response action is likely. 

~~ 

The potential regulatory violations are of very major significance. 
Numerous enforceable obligations (roughly 4) will be missed within the next three years, and the 
obligations correspond to numerous separate regulated units. In addition, these slippages produce 
irreversible, long-term regulatory consequences in the next three years. OR 
CiviVstipulated monetary or contractual penalties greater than $250K. OR 
An escalated regulatory response action of a most serious nature is almost certain (e.g., injunctive 
relief by Federal district courts). 

The potential regulatory violations are of the most serious significance. ' The conditions necessary to qualify for a score of at least a 3 are met, plus it is estimated that 
regulatory agencies will respond to the violation by formally charging that the Laboratory is 
responsible for reckless and knowing failure to take mandated actions necessary to prevent an 
imminent and substantial endangerment to public health, welfare, or the environment. 
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1 

0 

Likelihood of Allegations of a Violation 

Allegations of a violation are extremely unlikely. The probability is essentially zero. 

I The odds are high (about 75% or 3 chances in 4) that the problem will lead to allegations of I 3 . 1  violations. 

1 

2 

I 4 1 It is almost certain ( 99% or greater) that the problem will lead to allegations of a violation. I 

Odds are low that there will be allegations of a violation, about 25% (1 chance in 4 ) 

Odds are roughly even (about 50% or 1 chance in 2) that the problem will lead to allegations 
of a violation. 
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(6a) 
Record your best judgment as to the level ofpublic concern regarding problems addressed by the 
incremental activities assuming the activities are not implemented. Repeat assuming the 
activities are implemented. 

Scale for Level of Public Concern 

Score 

0 

1 

2 

3 

Level of Public Concern 
Negligible impact Nearly all local residents or interested member of the public will give the issue 
addressed by the incremental activities little or no thought 

No significant level of media response or other indicator of public concern is occurring or 
expected to occur. 
Essentially no potential exists for impact on long-term public perceptions as a whole. 

OR 
Socioeconomic effects on the local community are negligible. 

Slight negative impact. Many local residents or interested member of the public feel some 
concern about the issue addressed by the incremental activities. Many area residents believe the 
Laboratory response is ineffective. 

Media response or other indicator of public concern is occurring, or is expected to occur, 
primarily on a short-term basis or at a localized level. 
Some potential exists for impact on long-term public perceptions as a whole. 

OR 
Socioeconomic losses or opportunity costs resulting from the issue are on the order of 
$0.5 million. 

Moderate negative impact. Nearly all local residents feel some concern about the problem 
addressed by the incremental activities. Many area residents believe that the Laboratory 
response is inappropriate. 

Media response or other indicator of public concern is occurring, or is expected to occur, and 
is not limited to a short duration or localized level. 
Strong potential exists for impact on long-term public perceptions as a whole. 

OR 
Socioeconomic losses or opportunity costs resulting from the issue are on.the order of 
$5 million. 

High negative impact. Nearly all regional residents feel some concern about the issue 
addressed by the incremental activities. Many area residents believe that the Laboratory 
response demonstrates a disregard for public health and safety, or reneges on a promise or 
commitment of fundamental importance. 

Media response or other indicators of public concern will occur over the long term, and will not 
be limited to the local level. 
Long-term impacts on public perceptions as a whole will likely occur. 

OR 
Socioeconomic losses or opportunity costs resulting from the problem are on the order of . .  - 
$50 million. 
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(7a) 
What are the potential cost savings or losses attributable to carrying out the incremental 
activities? Use either annual or total cost savings/losses over !he period FY96-FYOO, reporting 
your answer in real 1994 dollars. Do not count the direct cost of implementing the activities as 
a cost loss. 

Scale for Cost Savings Or Losses 

Score 

0 

Cost SavingslLosses 

Cost savings are approximately $5M annually or $25M total. 

1 

2 

3 
~~ 

(-]Cost savings are approximately $50K annually or $250K total. 

Cost savings are approximately $1 M annually or $5M total. 

Cost savings are approximately $500K annually or $2.5M total. 

Cost savings are approximately $100K annually or $500K total. 

~ 

5 

6 

7 

8 

I 9 I Cost losses are approximately $1 M annually or $5M total. I 

There are no cost savings or losses. 

Cost losses are approximately $50K annually or $250K total. 

Cost losses are approximately $100K annually or $500K total. 

Cost losses are approximately $500K annually or $2.5M total. 

~~ 

I 1  0 I Cost losses are approximately $5M annually or $25M total. 
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(7b) Scale for Likelihood of Cost Savings or Loss 

S c o r e  
0 

Estimat e the likelihood that implementation of the proposed incremental activities will produce 
the estimated yearIy savings or loss during the next 5 years. 

Likelihood of Savings lLosses  
It is unlikely that the activity will lead to savings/losses as indicated above. The  probability is 
essentially zero. 

1 

2 

3 

4 

The odds are low that the activity will lead to savingsllosses as indicated above. T h e  
probability is about  25% (1 c h a n c e  in 4). 

The odds a r e  roughly even that the activity will lead to savings/losses as indicated above. 
The  probability is about 50% (1 c h a n c e  in 2) 

The odds are high the activity will lead to savingsllosses as indicated above. The probability 
is about 75% (3 c h a n c e s  in 4) 
It is almost certain that the activity will lead to savings/losses as indicated above. 
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(8a) Scale for Number Of LANL Personnel Whose Productivity is Affected 
Estimate the yeariy number of LANL personnel engaged in Laboratory operations whose 
productivity will potentially be agected by the proposed incremental activities. 

3 

4 

5 

Score I Number of Personnel Affected I 

Roughly 10 LANL workers are affected per year. 
Roughly 50 LANL workers are affected per year. 
Roughly 100 LANL workers are affected per year. 

o I Zero. I 

7 

8 

7 I Roughly 1 LAN1 worker is affected per year. 

Roughly 1,000 LANL workers are affected per year. 
Roughly 5,000 LANL workers are affected per year. 

2 I Roughly 5 LANL workers are affected per year. 

6 1 Roughly 500 LANL workers are affected per year. 1 

9 I Roughly 10,000 I A N 1  workers are affected per year. 
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(8b) 
For a typical individual identified in (8c), what is the impact on productivity that is expected lo 
result when the proposed incremental activities are implemented? 

W o r k e r  Product iv i ty Gain Or Loss 

Score 

1 

2 

3 

4 

5 

Impact on Employee Productivity 

Large increase. The productivity of the identified workers is likely to increase by about 15% (3 days 
saved per month) or more as a result of carrying out the work in the funding increment, because the 
work is likely to result in: 
0 a large increase in employees' knowledge, skills, and/or abilities in areas highly relevant to their 

productive role at the Lab; 
a large increase in employees' morale and motivation in jobs where morale and motivation have a 
particularly large impact on employee productivity; 
a large increase in the quality and/or availability of facilitieslequipment that are critical to employee 
productivity; OR 
a large increase in the quality of management services, systems, and/or processes that are critical to 
emdovee productivity. 

Moderate increase. The productivity of the identified workers is likely to increase by about 5% (1 day 
saved per month) as a result of carrying out the work in the funding increment, because the work is 
likely to result in: 

a moderate increase in employees' knowledge, skills, and/or abilities in areas relevant to their 
productive role at the Lab; 
a moderate increase in employees' morale and motivation in jobs where morale and motivation have 
an impact on employee productivity; 
a moderate increase in the quality and/or availability of facilities/equipment that are important for 
employee productivity; OR 
a moderate increase in the quality of management services, systems, and/or processes that are 
important to employee productivity. 

No change. There is no reason to believe that the productivity of the identified workers will be 
significantly impacted. 

Moderate decrease. The productivity of the identified workers is likely to decrease by about 5% (1 day 
lost per month) as a result of carrying out the work in the funding increment, because the work is likely 
to result in: 

a moderate decrease in employees' knowledge, skills, and/or abilities in areas relevant to their 
productive role at the Lab; 
a moderate decrease in employees' morale and motivation in jobs where morale and motivation have 
an impact on employee productivity; 
a moderate decrease in the quality and/or availability of facilitieslequipment that are important for 
employee productivity; OR 
a moderate decrease in the quality of management services, systems, and/or processes that are 
important to employee productivity. 

Large decrease. The productivity of theaidentified workers is likely to decrease by about 15% (3 days 
lost per month) or more as a result of carrying out the work in the funding increment, because the work 
is likely to result in: 
0 a large decrease in employees' knowledge, skills, and/or abil'ies in areas highly relevant to their 

productive role at the Lab; 
a large decrease in employees' morale and motivation in jobs where morale and motivation have a 
particularly large impact on employee productivity; 
a large decrease in the quality andlor availability of facilitieslequipment that are critical to employee 
productivity; OR 
a large decrease in the quality of management services, systems, and/or processes that are critical to 
employee productivity- 
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(9a) Cost-Benefit Relationship Scale 

Choose the descriptionfi.om the scale below that best represents your view of the relationship 
between the costs and benefits of achieving higher levels of compliance with outstanding DOE 
orders and other requirements. 

Score 

1 

2 

3 

4 

5 

Descriation 
Incremental improvements in compliance will produce relatively little 
increase in benefit until we are much further along toward full 
compliance. The reason for this is that the changes that result in the 
most benefit will not or cannot occur until nearly all requirements are 
being satisfied. As a result, spending half of the additional funds that 
would be required to achieve full compliance would likely lead to only 
about 10% of the total incremental benefit that would be achieved 
from full compliance. 

Incremental improvements in compliance will produce relatively little 
increase in benefit until we are further along toward full compliance. 
This is due to the fact that the changes that result in the most benefit 
will not or cannot occur until most requirements are being satisfied. 
As a result, spending half of the additional funds that would be 
required to achieve full compliance would likely lead to only about 
25% of the total incremental benefit that would be achieved from full 
compliance. 

Incremental improvements in compliance will produce steady 
increases in benefits. This is due to the fact that applicable 
requirements do not vary much in terms of the benefit that compliance 
would produce per dollar of cost. In other words, it is not possible to 
identify any specific requirements that should be given priority 
because they are likely to produce greater benefits and lower 
incremental costs. For example, spending half of the additional funds 
that would be required to achieve full compliance would likely lead to 
about half the total incremental benefit that would be achieved from 
full compliance. 

Applicable requirements vary in terms of the incremental benefits of 
compliance per dollar of incremental cost incurred. This is due to the 
fact that requirements that have higher benefit-toast ratios can be 
identified and will be implemented first as increased funding becomes 
available. Based on this strategy, spending half of the additional 
funds that would be required to achieve full compliance would likely 
lead to about 75% of the total incremental benefit that would be 
achieved from full compliance. Those requirements that would not be 
satisfied would be clearly less beneficial or decidedly more costly than 
those that would be satisfied. 

Applicable requirements vary greatly in terms of incremental benefits 
of compliance per dollar of incremental cost incurred. This is due to 
the fad that requirements that have much higher benefit-tocost ratios 
can be identied and will be implemented first as increased funding 
becomes available. Based on this strategy, spending half of the 
additional funds that would be required to achieve full compliance 
would likely lead to about 90% of the total incremental benefit that 
could be achieved from full compliance. Those requirements that 
would not be satisfied would be dearly less beneficial or decidedly 
more costly than those that would be satisfied. 

Graph 

0% 50% 100% 
Percent of Cost 

Percent of Cost 
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APPENDIX D 

MODEL INPUTS BY FUNCTIONAL AREA 



Score Sheet for LIPS 
Strategic Plan Application 
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score Sheet for L I P !  
Strategic Plan Application 

E 
.;.' ' 
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score SfieetJor 
Strategic Plan Application 
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Scope of Work 
TITLE: 

Work package # ico-9JN-15 
Submission 
Date: 12-1 5-93 

Revision # 

Work Package Manager: Start Date: 
Tom Gunderson / LANL QESHA 12-9-93 

0 B J E C TI VE. 

Finish Date: 
5-1 -94 

The Laboratory will develop a Lab-wide integrated/prioritized environment, 
safety and health (ES&H) strategic plan to assist the Laboratory and DOE in meeting 
their goals and priorities for both ES&H and programmatic excellence. This activity 
will be conducted in coordination with the Laboratory’s Order Compliance Self 
Assessment (OCSA) program and will provide data necessary to satisfy both the 
DOE Area Office request for prioritization using the Laboratory Integration and 
Prioritization System (LIPS) ( LAAO LFO:9JN-15 attached) and the Laboratory 
commitment for an Integrated Prioritized ES&H Plan as agreed upon during the DOE 
site visit on Oct. 14-15,1993 (Business Interfaces and ES&H Break-out Group). 

On Feb. I 1 1994, at a meeting in Albuquerque with Dan Rose and Phyllis 
Flanneiy, it was agreed that the project would be divided into two parts. The first 
part, which is covered by this work schedule, would prioritize and evaluate the benefit 
for bringing each functional area into full compliance. The second pat?, to be 
sddressed later, will prioritize and evaluate a comprehensive 5 yr plan that 
incorporates all activities with a balanced funding mix between compliance and 
orogrammatic work activities. 

DELIVERABLE PRODUCTS: Revised - 2-1 1-94 

1. A comprehensive analysis of the benefits derived by achieving full compliance 
in each of the Laboratory functional areas being reviewed. Included in the 
analysis will be the total benefit expected, a cosvbenefit ratio and a suggested 
funding stream for compliance activities. These results will be derived using 
the LIPS prioritization model. 

2. A list of high cost-low benefit items to be presented to DOE for discussions to 
determine acceptable compensatory measures for the benefit of the high cost- 
low benefit activities and the appropriate exemption/variance process to be 
pursued. 
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DELIVERABLE PRO DUCTS (continued) 

A tentative list* of functional areas to be reviewed and prioritized: 

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

9. 
10 
11. 

a. 

Management Systems 12. 
Quality Assurance 13. 
Configuration Management 14. 
Conduct of Operations 15. 
Training and Qualification 16. 
Emergency Management 17. 
Safeguards and Security 18. 
Construction Program 19. 
Ope rations 20. 
Maintenance 21. 
Radiation Protection 22. 

23. 

Engineering Program 
Fire Protection 
Packaging and Transportation 
Environmental Restoration 
Decontamination & Decommission 
Waste Management 
A&D&Experimental Activities 
Nuclear Safety 
Occupational Safety and Health 
Environmental Protection 
Tiger Team CAPS 
Programmatic ES&H Activities 

* pending a project team review, this list of activities may be slightly modified. 

INPUTS; (what is needed from others to implement work package) 

To complete the compliance analysis and the prioritization of functional areas, 
participation of the functional area Office of Primary Responsibility (OPRs) and 
subject matter experts (SMEs) will be required. It is estimated that this effort will 
require approx. 4 to 5 days of effort from each of the approx. 20 OPRs/SMEs. 

In addition, approx. 2 to 3 days of support (total) from Bus Ops division will be 
required to provide consistent cost estimates for the task breakdowns. 

This effort should be closely coordinated with the order compliance effort 
currently underway and will require planning and coordination support from the Order 
Compliance Program off ice staff. 

ESTIMATED M&S and CAPITAL RESOURCES: 
(what is needed to implement work package) 

There are no M&S or Capital resource requirements. 
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INTRODUCTION 

security 8 
SalegUrrdS 

This document contains the instructions for scoring CMR upgrade options using the criteria 
represented in the figure below. Each section of this document explains how "scores" for a particular 
criterion are developed. 

Strategic 

Effedive Use 
of Resources 

Regulatocy Pcuitionklg 8 
mpliarxz PublicConm 

~ 

Scores are intended to represent the incremental benefit provided by the upgrade for each 
criterion. A single upgrade option will probably not have a significant impact on all the benefit 
categories shown. Before scoring an upgrade, decide first upon the benefit categories the upgrade is 
intended to address. Then provide the scores only for those categories. 

You will provide scores for a criterion by carefully reading the instructions for that criterion and 
then choosing a score from each of a number of "scales." Each scale is designed to measure some aspect 
of the impact of an upgrade on a criterion, and each scale consists of a range of possible scores and 
corresponding descriptions. A score is assigned by choosing the description that seems most 
appropriate. Scores are recorded on a "score sheet" as depicted in the figure below. An actual score 
sheet is provided as an attachment to this document. 
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ScorcSiiccr for LIPS 
CMR Upgrades 

I- 

For each criterion, you will provide scores for a "base" option and a "modified" option. The 
"base" option is an option wherein the upgrade being evaluated is not conducted. In providing scores for 
this option, you should assume that none of the other upgrades are conducted. The "modified" option is 
an option wherein the upgrade being evaluated is conducted. Again, you should assume that the other 
upgrades are not conducted. For every benefit category, the approach is to consider first the baseline 
conditions estimated to exist without conducting the upgrade, and then to estimate the effect the upgrade 
will have on those baseline conditions. The differences in the scores assigned between the base and 
modified options is used to measure the benefit of carrying out the upgrade. 

In order to provide meaningful scores, it is important that base and modified options are well 
understood. Assumptions regarding how the CMR building will be used under each option should be 
made explicit and documented prior to scoring. For example, if a seismic upgrade is not conducted, how 
will the building be used: 

will the CMR building continue to maintain low inventories to keep risk low at the expense 
of an impact on employee productivity and future mission?, or 
will inventories be allowed to increase, improving employee productivity and future mission, 
but at the expense of increased risk? 
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If. there are several different design alternatives for a single upgrade, each of these design 
alternatives should be scored on a separate score sheet. However, the scores assigned are likely to be 
similar for many of the criteria, so that scoring several alternatives for a single upgrade should be 
significantly easier than scoring the same number of unrelated upgrades. 

For many of the criteria, you will assign scores based on one or more "scenarios." A scenario for 
worker health and safety, for example, is defined to be a plausible event, or set of events, which may 
lead to impacts on worker health or safety. A different scenario may apply to public health and safety, 
environmental protection, etc. The score sheet only provides space for a single scenario to be scored for 
each criterion. If no single scenario is dominant, multiple scenarios can be scored by filling out multiple 
copies of the score sheet. If you score multiple scenarios, the model will assume they are independent 
and calculate the total risk as the sum of the risks across all scenarios. 

In providing scores for each upgrade, you only need to score those criteria and those scenarios 
that are actually impacted by the particular upgrade. For example, there may be 20 different worker 
health risk scenarios that could occur under the base option. However, if the upgrade being evaluated 
only has an effect on 2 of these scenarios (those scenarios having to do with earthquakes for the seismic 
upgrade, for example), only those two scenarios need to be scored. Similarly, if there are 20 different 
worker health risk scenarios that could occur under the base option, but none of these scenarios are 
affected by the upgrade being evaluated, there is no need to score worker health risk for this upgrade. 

For many of the criteria, you will assign scores for both short-term (during construction) and 
long-term (after construction) impacts of the upgrade. For short-term impacts, you will assign a duration 
score to reflect the estimated duration of the impact (typically, the length of construction). For long-term 
impacts, it is assumed that the duration of impact is 20 years, the assumed life of the facility. 

Each scale in the following sections provides descriptions for a small number of discrete integer 
scores (e.g., 0, 1,2,3, and 4 for the Worker Population at Risk scale). If you are able to provide a more 
precise answer for a particular scale, you may use non-integer scores (e.g., "1 3') if desired. For all 
scales, you should use linear interpolation to assign a score between two integer scores. For example, a 
score of "0" on Worker Population means "0 people" are at risk while a score of "1" means "3 people" 
are at risk. If you have identified a scenario wherein one person would be at risk, you should assign a 
score of "0.3." 

Before providing scores for each criterion, identify and document the expected impacts of the 
upgrade on the criterion. As you provide scores, be sure that your documentation is sufficient to justi@ 
each score that you assign, and that it includes a clear statement of your scoring assumptions. 

Begin the scoring process by filling in the name of the upgrade being scored, the estimated cost 
of construction for the upgrade; and the current date in the lower left hand corner of the score sheet. 
Then follow the directions in the subsequent sections to fill in the remainder of the score sheet. 
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SECTION 1: WORKER HEALTH AND SAFETY 
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This section scores the degree to which an upgrade impacts LANL worker health and safety risks. 
Scores are provided for both the short-term impact of upgrade construction and the long-term impact of 
the upgrade on risks from future operations in the CMR building. If the upgrade being evaluated has 
no significant effect on health or safety risks to LANL workers, skip to Section 2. In scoring 
impacts on worker health and safety, assume that a LANL worker is a worker only during work hours. 
After normal work hours, workers should be treated as members of the public. 

1.1 Short-Term Impacts on Worker Health and Safety 
Does the construction work associated with the upgrade result in any short-term (Le.¶ during 

construction) change in health or safety risk to LANL workers, relative to the base option? If there is 
no significant effect on short-term worker risk, skip to Section 1.2. Remember to provide scores 
based on reasonable assumptions about what would actually happen under the two scenarios. If 
mitigating measures would be taken to eliminate incremental risks during construction, you should not 
score this section. Instead, such mitigating measures will likely be reflected in increased costs or 
decreased worker productivity, which are scored in subsequent sections. 

Short-term impacts of the upgrade on worker health and safety risk are scored in one of two 
ways, depending on whether formal risk assessment data is available. If formal risk assessment data is 
not available, impacts on worker health and safety risk are scored using a simple risk model composed 
of five measures: 

(1 a) 

(1 b) 

(IC) 

How large is the worker population that could potentially experience health effects 
resulting fiom accidents or exposures during upgrade construction? 

How likely is it per year of construction that an initiating event (e.g., a construction 
accident) could occur that might lead to a worker health impact? 
If this initiating event does occur, how likely is it that a typical member of the identified 
worker population will experience a health impact? 
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(ld) 

(le) 

How severe will health effects be to the typical individual in the identified population 
assuming the initiating event occurs, and that a health or safety effect results? 

What is the duration of the identified short-term risk impact attributable to carrying out 
the upgrade? 

Identitjl the risk scenario (initiating event and consequences) to score and then score the scenario 
using the following scales. Document your scores on a copy of the score sheet. You should first assign 
scores for (la) through (Id) for the base option (i.e., what would the risk be if the upgrade were not 
carried out?). Record these scores in the boxes on the score sheet marked "base." Next you should 
assign scores for (la) through (Id) for the modified option (assuming the upgrade is carried out). Record 
the scores that change in the boxes on the score sheet marked "modified." Finally, assign a score for (1 e) 
reflecting the duration of the short-term change in risk attributable to the upgrade. I f  you wish to score 
several scenarios (e.g., one for a small population exposed to high risk and one for a larger population 
exposed to lower risk), repeat the process and record the scores for each scenario on a separate score 
sheet. 

If formal risk assessment data is available, impacts on worker health and safety risk are scored 
using two measures: 

(1 e) 

( I f )  

What is the duration of the identified short-term risk impact attributable to carrying out 
the upgrade? 

What is the annual level of population health and safety risk to workers during 
construction? 

You should assign one score for (1 e) reflecting the duration of the short-term change in risk 
attributable to the upgrade. Next, you should record a value for ( I f )  for the base option in the box on the 
score sheet marked "base." Finally, you should record a value for (If)  for the modified option in the box 
marked "modified." 

(1 a) Scale for Size of Worker Pomlation Potentially Experiencing Health Effects 
How large is the worker population that could potentially experience health effects? 
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(1 b) 

HOW likely is it per year that an initiating event (e.g., construction accident, earthquake, Bre) could 
occur that might lead to a worker health impact to the identijedpopulation? rfno such initiating event 
is required to lead to a health effect, assign a score of "7." 

Scale for Likelihood of Event 

5 

6 

7 

Score 

~ 

Relatively likely. The chances of the health or safety effect resulting from the exposure are on the order of 1 
chance in 100. 
Very likely. The chances of the health or safety effect resulting from the exposure are on the order of 1 chance in 
10. 
Assured or almost certain. Exposure is virtually certain to produce the health or safety effect of concern. 

Annual Likelihood of Event 
The likelihood is essentially zero. 
Extremely unlikely. The chances that the initiating event will occur in a one year period are approximately I 
chance in I ,000,000. 
Very unlikely. The chances that the initiating event will occur in a one year period are on the order of 1 chance in 
100.000. 

I 3 I Moderately unlikely. The chances that the initiating event will occur in a one year period are on the order of 1 
chance in 10,000. 
Somewhat unlikely. The chances that the initiating event will occur in a one year period are on the order of 1 
chance in 1,000. 
Relatively likely. The chances that the initiating event will occur in a one year period are on the order of I chance 
in 100. 

I 6 I Very likely. The chances that the initiating event will occur in a one year period are on the order of 1 chance in 
10. 
Assured or almost certain. The initiating event is virtually certain to occur in any given one year period, OR no 
distinct initiating event is necessary to lead to the envisioned risk. 

(1 c) Scale for Likelihood of Health and Safety Effects 

Ifthis initiating event does occur, how likely is it that a typical member of the identified worker 
population will experience a health impact? 

Score 

4 

Likelihood of Health and Safety Effects 
The likelihood is essentially zero. 
Extremely unlikely. The chances of the health or safety effect resulting from the exposure are approximately 1 
chance in 1,000,000. 
Very unlikely. The chances of the health or safety effect resulting from the exposure are on the order of 1 chance 
in 100,000. 
Moderately unlikely. The chances of the health or safety effect resulting from the exposure are on the order of 1 
chance in 10,000. 
Somewhat unlikely. The chances of the health or safety effect resulting from the exposure are on the order of 1 

, chance in 1.000. 
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(Id) Scale for Severity of Health and Safety Effects 

Score 
0 
1 

2 

3 

4 

How severe will health eflects be to the typical individual in the identifiedpopulation, assuming the 
initiating event occurs and that a health or safety effect results? 

Severity of effect 
No Effect. 
Minor effect. Exposures produce only minor injury and/or temporary discomfort. (e.g., cuts, bruises, minor 
bums, etc.) 
Moderate effect. Exposures produce moderate injury or illness, but the effects are not long-term (effects last 1 
year or less) or life threatening. (e.g., broken bones, tom ligaments, etc.) 
Serious effect. Exposures produce permanent debilitating injury or serious long-term illness (effects last 5 years 
or more). (e.g., permanent loss of function of hand, leg, eye, third degree bums, etc.) 
Very serious effect. Exposure produces death or permanent and near total loss of quality of life. (e.g., death, 
coma. auadrideeia. disabling birth defects) 

1 
2 
3 
4 
5 
6 

/le) 
What is the duration of the identified short-term risk impact attributable to carrying out the upgrade? 
Absent any special considerations, this duration should equal the duration of construction work on the 
upgrade. 

Scale for Duration of Impact on Health and Safefy Risk 

Sixmonths 
Twelve months 
Eighteen months 
Two years 
Five years 
Ten years 

Score I Duration of Risk Impact 
0 lonemonth 

(1 fl 
What is the annual level ofpopulation health and safety risk to workers? Express your answer in terms 
of total expected statistical fatalities, based on the output of a formal population risk assessment. 

Scale for Annual Risk to Workers 

1.2 Long-Term Impacts on Worker Health and Safety 
Does the upgrade result in any long-term (during post-upgrade operation) change in risk to 

LANL workers relative to the base option? If theke is no significant effect on long-term worker risk, 
skip to Section 2. Again, provide scores based on reasonable assumptions about what would actually 
happen. If mitigating measures would be taken that eliminate incremental risks under the base no- 
upgrade option, you should not score this section. Instead, such mitigating measures will likely be 
reflected in increased costs or decreased worker productivity, which are scored in subsequent sections. 
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Long-term impacts of the upgrade on worker health and safety risk are scored similarly to short- 
term impacts. If formal risk assessment data is not available, impacts on worker health and safety 
risk are scored using a simple risk model composed of four measures: 

How large is the worker population that could potentially experience health effects 
resulting from accidents or exposures during post-construction operation of the CMR 
building? 

How likely is it per year that an initiating event (e.g., an earthquake or fire) could occur 
that might lead to a worker health impact? 
If this initiating event does occur, how likely is it that a typical member of the identified 
worker population will experience a health impact? 
How severe will health effects be to the typical individual in the identified population 
assuming the initiating event occurs, and that a health or safety effect results? 

Identify the risk scenario (initiating event and consequences) to score and then score the scenario. 
You should first assign scores for (2a) through (2d) for the base option (Le., what would the risk be if the 
upgrade were not carried out?). Record these scores in the boxes on the score sheet marked "base." 
Next you should assign scores for (2a) through (2d) for the modified option (assuming the upgrade is 
carried out). Record the scores that change in the boxes on the score sheet marked "modified." 

If formal risk assessment data is available, impacts on worker health and safety risk are scored 
using a single measure: 

(20 What is the annual level of population health and safety risk to workers during the past 
upgrade operation of the CMR building? 

You should record a value for (2f) for the base option in the box on the score sheet marked 
"base." Next, you should record a value for (2f) for the modified option in the box marked "modified." 

The scales for long-term impacts are identical to those for short-term impacts and so are not 
reproduced here. Use scales (1 a) through (1 d) or (1 f )  above, but record your answers on the score sheet 
in spaces (2a) through (2d) or (20. Again, if you wish to score several scenarios (e.g., one for a small 
population exposed to high risk and one for a larger population exposed to lower risk), repeat the process 
and record the scores for each scenario on a separate score sheet. 
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SECTION 2: PUBLIC HEALTH AND SAFETY 

securily 8 

This section scores the degree to which an upgrade impacts health and safety risks to the public. 
The scales used to score public health and safety risks are virtually identical to those used for worker 
health and safety risks. Scores are provided for both the short-term impact of upgrade construction and 
the long-term impact of the upgrade on risks from future operations in the CMR building. If the 
upgrade being evaluated has no significant effect on health or safety risks to the public, skip to 
Section 3. In scoring impacts on public health and safety, remember that workers should be included as 
members of the public after normal work hours. 

2.1 Short-Term Impacts on Public Health and Safety 

Does the construction work associated with the upgrade result in any short-term (during 
construction) change in health and safety risk to the public relative to the base option? If there is no 
significant effect on short-term public risk, skip to Section 2.2. Remember to base your scores on 
reasonable assumptions about what would actually happen. If mitigating measures would be taken that 
eliminate incremental risks during construction, you should not score this section. 

Short-term impacts of the upgrade on public health and safety risk are scored in one of two ways, 
depending on whether formal risk assessment data is available. If formal risk assessment data is not 
available, impacts on public health and safety risk are scored using a simple risk model composed of 
five measures: 

(3a) 

(3b) 

How large is the public population that could potentially experience health effects 
resulting from accidents or exposures during upgrade construction? 

How likely is it per year of construction that an initiating event (e.g., a construction 
accident) could occur that might lead to a public health impact? 

(3c) If this initiating event does occur, how likely is it that a typical member of the identified 
public population will experience a health impact? 
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(3d) 

(3e) 

How severe will health effects be to the typical individual in the identified population 
assuming the initiating event occurs, and that a health or safety effect results? 
What is the duration of the identified short-term risk impact attributable to carrying out 
the upgrade? 

2 
3 
4 

Identify the risk scenario (initiating event and consequences) to score and then score the scenario 
using the following scales. Document your scores on a copy of the score sheet. You should first assign 
scores for (3a) through (3d) for the base option (i.e., what would the risk be if the upgrade were not 
carried out?). Record these scores in the boxes on the score sheet marked "base." Next you should 
assign scores for (3a) through (3d) for the modified option (assuming the upgrade is carried out). Record 
the scores that change in the boxes on the score sheet marked "modified." Finally, assign a score for (3e) 
reflecting the duration of the short-term change in risk attributable to the upgrade. If you wish to score 
several scenarios (e.g., one for a small population exposed to high risk and one for a larger population 
exposed to lower risk), repeat the process and record the scores for each scenario on a separate score 
sheet. 

Small to Moderate. Roughly 100 people. 
Large. Roughly 1,000 people. 
Very large. Roughly 20,000 people. 

If formal risk assessment data is available, impacts on public health and safety risk are scored 
using two measures: 

(3e) 

(30 

What is the duration of the identified short-term risk impact attributable to carrying out 
the upgrade? 
What is the annual level of population health and safety risk to members of the public 
during construction? 

You should assign one score for (le) reflecting the duration of the short-term change in risk 
attributable to the upgrade. Next, you should record a value for (1 f )  for the base option in the box on the 
score sheet marked "base." Finally, you should record a value for (1 f )  for the modified option in the box 
marked "modified." 

J3a) Scale for Size of Public Population Potentially Experiencing Health Effects 
How large is the public population that could potentially experience health effects? 

I Score I Size of Population I 
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/3b) 

How lihly is it per year that an iniiiating event (e.g., construction accident, earthquake, fire) could 
occur that might lead to a public health impact to the identifiedpopulation? rfno such initiating event 
is required to lead to a health effect, assign a score of "7." 

Scale for Likelihood of Event 

Score 
0 
1 

2 

3 

4 

5 

Annual Likelihood of Event 
The likelihood is essentially zero. 
Extremely unlikely. The chances that the initiating event will occur in a one year period are approximately 1 
chance in 1,000,000. 
Very unlikely. The chances that the initiating event will occur in a one year period are on the order of 1 chance in 
100,000. 
Moderately unlikely. The chances that the initiating event will occur in a one year period are on the order of 1 
chance in 10,000. 
Somewhat unlikely. The chances that the initiating event will occur in a one year period are on the order of 1 
chance in I,OOO. 
Relatively likely. The chances that the initiating event will occur in a one year period are on the order of 1 chance 
in 100. 

6 

7 

(3c) 

Ifthis initiating event does occur, how likely is it that a typical member of the identiJedpopulation will 
experience a health impact? 

Scale for Likelihood of Health and Safetv Effects 

Very likely. The chances that the initiating event will occur in a one year period are on the order of 1 chance in 
IO. 
Assured or almost certain. The initiating event is virtually certain to occur in any given one year period, OR no 
distinct initiating event is necessary to lead to the envisioned risk. 

Score 
0 
1 

2 

Likelihood of Health and Safety Effects 
The likelihood is essentially zero. 
Extremely unlikely. The chances of the health or safety effect resulting from the exposure are approximately 1 
chance in 1,000,000. 
Very unlikely. The chances of the health or safety effect resulting from the exposure are on the order of 1 chance 

I 7 I Assured o r  almost certain. Exposure is virtually certain to produce the health or safety effect of concern. 

~ 

3 

4 

5 

6 
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Moderately unlikely. The chances of the health or safety effect resulting from the exposure are on the order of 1 
chance in 10,000. 
Somewhat unlikely. The chances of the health or safety effect resulting from the exposure are on the order of 1 
chance in 1,000. 
Relatively likely. The chances ofthe health or safety effect resulting from the exposure are on the order of 1 
chance in 100. 
Very likely. The chances of the health or safety effect resulting from the exposure are on the order of 1 chance in 
IO. 
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(3d) 

How severe will health effects be to the typical individual in the ident$edpopulation, assuming the 
initiating event occurs and that a health or safty effect results? 

Scale for Severitv of Health and Safetv Effects 

Score 
0 
1 
2 
3 
4 
5 
6 

Score 

Duration of Risk Impact 
Onemonth 
Sixmonths 
Twelve months 
Eighteen months 
Two years 
Five years 
Tenvears 

No Effect. 
Minor effect. Exposures produce only minor injury and/or temporary discomfort. (e.g., cuts, bruises, minor 
bums, etc.) 
Moderate effect. Exposures produce moderate injury or illness, but the effects are not long-term (effects last I 
year or less) or life threatening. (e.g., broken bones, tom ligaments, third degree bums, etc.) 
Serious effect. Exposures produce permanent debilitating injury or serious long-term illness (effects last 5 years 
or more). (e.g., permanent loss of function of hand, leg, eye, etc.) 
Very serious effect. Exposure produces death or permanent and near total loss of quality of life. (e&, death, 
coma, quadriplegia, disabling birth defects) 

/3e) Scale for Duration of Impact on Health and Safety Risk 

What is the duration of the identged short-term risk impact attributable to carrying out the upgrade? 
Absent any special considerations, this duration should equal the duration of construction work on the 
upgrade. 

(30  
What is the annual level ofpopulation health and safety risk to members of the public? Express your 
answer in terms of total annual expected statistical fatalities, based on the output of a formal population 
risk assessment. 

Scale for Annual Risk to the Public 

2.2 Long-Term Impacts on Public Health and Safety 
Does the upgrade result in any long-term (during post-upgrade operation) change in risk to the 

public relative to the base option? If there is no significant effect on long-term public risk, skip to 
Section 3. Again, provide scores based on reasonable assumptions about what would actually happen. 
If mitigating measures would be taken that eliminate incremental risks under the base no-upgrade option, 
you should not score this section. Instead, such mitigating measures will likely be reflected in increased 
costs or decreased worker productivity, which are scored in subsequent sections. 
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Long-term impacts of the upgrade on public health and safety risk are scored similarly to short- 
term impacts. If formal risk assessment data is not available, impacts on worker health and safety 
risk are scored using a simple risk model composed of four measures: 

How large is the public population that could potentially experience health effects 
resulting from accidents or exposures during post-construction operation of the CMR 
building? 

How likely is it per year that an initiating event (e.g., an earthquake or fire) could occur 
that might lead to a public health impact? 

If this initiating event does occur, how likely is it that a typical member of the identified 
public population will experience a health impact? 

How severe will health effects be to the typical individual in the identified population 
assuming the initiating event occurs, and that a health or safety effect results? 

Identify the risk scenario (initiating event and consequences) to score and then score the scenario. 
You should first assign scores for (4a) through (4d) for the base option (Le., what would the risk be if the 
upgrade were not carried out?). Record these scores in the boxes on the score sheet marked "base." 
Next you should assign scores for (4a) through (4d) for the modified option (assuming the upgrade is 
carried out). Record the scores that change in the boxes on the score sheet marked "modified." 

If formal risk assessment data is available, impacts on public health and safety risk are scored 

(40 

using a single measure: 
,. '. ' -- 

What is the annual level of population health and safety risk to members of the public 
during the past upgrade operation of the CMR building? 

You should record a value for (40 for the base option in the box on the score sheet marked 
"base." Next, you should record a value for (40 for the modified option in the box marked "modified." 

The scales for long-term impacts are identical to those for short-term impacts and so are not 
reproduced here. Use scales (3a) through (3d) or (30 above, but record your answers on the score sheet 
in spaces (4a) through (4d) or (40. Again, if you wish to score several scenarios (e.g., one for a small 
population exposed to high risk and one for a larger population exposed to lower risk), repeat the process 
and record the scores for each scenario on a separate score sheet. 
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SECTION 3: ENVIRONMENTAL RISK 

I r t 

MadmbeBenelil 
d CMR Upgrades 

Prcdudivity Ability IO 
GinRossin  cost savings 

Pchieving Motivation MLosses 
Current Mission Mission 

This section scores the degree to which an upgrade impacts environmental risk. Scores are 
provided for both the short-term impact of upgrade construction and the long-term impact of the upgrade 
on risks from future operations in the CMR building. If the upgrade being evaluated has no effect on 
environmental risk, skip to Section 4. 

3.1 Short-Term Environmental Impacts 
Does the construction work associated with the upgrade result in any short-term (during 

construction) change in risk to the environment relative to the base option? If there is no significant 
effect on short-term environmental risk, skip to Section 3.2. Remember to base your scores on 
assumptions about what would actually happen. If mitigating measures would be taken that eliminate 
incremental environmental risks during construction, you should not score this section. 

Short-term impacts of the upgrade on environmental risk are scored using five measures: 
What type of environmental resources are potentially at risk during construction? For 
example, is there a risk to special resources such as endangered species habitat? 
What is the size of the area containing the identified resources that is potentially at risk of 
environmental damage due to construction operations? 
Assuming environmental damage does occur to the identified resources, what is the 
expected severity of this impact? 
What is the annual likelihood that an environmental impact of the identified level of 
severity will occur to the identified resources during construction? 

What is the duration of the identified short-term environmental risk impact attributable to 
carrying out the upgrade? 
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Identify the risk scenario (initiating event and consequences) to score and then score the scenario 
using the following scales. Document your scores on a copy of the score sheet. You should first assign 
scores for (5a) through (5d) for the base option (i.e., what would the risk be if the upgrade were not 
carried out?). Record these scores in the boxes on the score sheet marked "base." Next you should 
assign scores for (5a) through (5d) for the modified option (assuming the upgrade is carried out). Record 
the scores that change in the boxes on the score sheet marked "modified." Finally, assign a score for (5e) 
reflecting the duration of the short-term change in risk attributable to the upgrade. 

Score 
0 

1 

If you wish to score several scenarios (e.g., one for the risk to a small area containing special 
sensitive resources and one for the risk to a larger area containing no special sensitive resources), repeat 
the process and record the scores for each scenario on a separate score sheet. 

Type of Resources At Risk 
Land which may currently or potentially be put to agricultural, commercial, residential, or recreational use (e.g. 
after remediation). 
Environmentally valuable resources such as sensitive species, species of concern, or unique habitats; wetlands; 
sites or areas of prehistoric, historic, or cultural significance; surface water or ground water. 

f5a) 
What type of environmental resources are potentially at risk? 

Scale for Type of Environmental Resources At Risk 

Score 
0 
1 
2 
3 
4 
5 
6 

Extent of Environmental Resources At Risk 
No more than 1 acre. 
Approximately 5 acres. 
Approximately 100 acres. 
Approximately 500 acres. 
Approximately 2,000 acres. 
Approximately 10,000 acres. 
Approximately 20,000 acres. 

(5b) 
What is the size of the area containing the idenlijied resources that is potentially at risk of 
environmental damage? 

Scale for Extent of Environmental Resources At Risk 
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1%) 
Assuming environmental damage does occur to the identified resources, 
this impact? 

Scale for Severity of Environmental Impact 

5 
6 
7 

Score 

~ 

year. 
Relatively likely. The chances of such an environmental exposure are on the order of 1 chance in 100 per year. 
Very likely. The chances of such an environmental exposure are on the order of 1 chance in 10 per year. 
Assured or almost certain. Such an environmental exposure is virtually certain to result in a one year period. 

1 . . ., . *  r 

Score 
0 
1 
2 
3 
4 
5 
6 

wnat IS tne expected severity OJ 

Duration of Risk Impact 
Onemonth 
Six months 
Twelve months 
Eighteen months 
Twoyears 
Five years 
Tenyears 

Severity of Impact 
The upgrade option poses essentially zero threat to the environment. 
The upgrade option poses a low threat to the environment: 
0 If environmental exposures occur, they would produce a minor and temporary impact on the environment which 

would cause no lasting damage. 
The upgrade option poses a moderate threat to the environment: 
0 If exposures occur, they would produce a temporary impact on the environment which would be largely self 

correcting within about 10 years. 
The upgrade option poses a high threat to the environment: 
0 If exposures occur, they would produce permanent damage to the environment. 

J5d) 
What is the annual likelihood that an environmental impact of the identifed level of severity will occur 
to the identified resources? 

Scale for Likelihood of Impact on Environment 

Score P Likelihood of Impact on the Environment 
The likelihood is essentially zero. 
Extremely unlikely. The chances of such an environmental exposure are approximately 1 chance in 1,000,000 per 
year. 
Very unlikely. The chances of such an environmental exposure are on the order of 1 chance in 100,000 per year. 
Moderately unlikely. The chances of such an environmental exposure are on the order of 1 chance in 10,000 per 

I I year. 
1 4  Somewhat unlikely. The chances of such an environmental exposure are on the order of 1 chance in 1,000 per 

(5e) 
What is the duration of the identifed short-term environmental risk impact attributable to carrying out 
the upgrade? Absent any special considerations, this duration should equal the duration of construction 
work on the upgrade. 

Scale for Duration of Environmental Risk Impact 
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3.2 Long-Term Environmental Impacts 

environment relative to the base option? If there is no significant effect on long-term environmental 
risk, skip to Section 4. Again, provide scores based on reasonable assumptions about what would 
actually happen. If mitigating measures would be taken that eliminate incremental environmental risks 
under the base no-upgrade option, you should not score this section. 

Does the upgrade result in any long-term (during post-upgrade operation) change in risk to the 

Long-term impacts of the upgrade on environmental risk are scored similarly to short-term 
impacts, using four measures: 

What type of environmental resources are potentially at risk during post-upgrade 
operations? For example, is there a risk to special resources such as endangered species 
habitat? 
What is the size of the area that containing the identified resources that is potentially at 
risk of environmental damage due to CMR operations? 
Assuming environmental damage does occur to the identified resources, what is the 
expected severity of this impact? 
What is the annual likelihood that an environmental impact of the identified level of 
severity will occur to the identified resources during the post-upgrade operation of the 
CMR building? 

Identify the risk scenario (initiating event and consequences) to score and then score the scenario. 
You should first assign scores for (6a) through (6d) for the base option (i.e., what would the risk be if the 
upgrade were not carried out?). Record these scores in the boxes on the score sheet marked "base." 
Next you should assign scores for (6a) through (6d) for the modified option (assuming the upgrade is 
carried out). Record the scores that change in the boxes on the score sheet marked "modified." 

The scales for long-term impacts are identical to those for short-term impacts and so are not 
reproduced here. Use scales (5a) through (5d) above, but record your answers on the score sheet in 
spaces (6a) through (6d). Again, if you wish to score several scenarios (e.g., one for the risk to a small 
area containing special sensitive resources and one for the risk to a larger area containing no special 
sensitive resources), repeat the process and record the scores for each scenario on a separate score sheet. 
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SECTION 4: SECURITY AND SAFEGUARDS 
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Current Mission M i c n  

This section scores the degree to which an upgrade impacts security and safeguards risk. Scores 
are provided for both the short-term impact of upgrade construction and the long-term impact of the 
upgrade on the level of security and safeguards in the CMR building. If the upgrade being evaluated 
has no significant effect on security and safeguards risk, skip to Section 5. 

4.1 Short-Term Impacts on Security and Safeguards 
Does the construction work associated with the upgrade result in any short-term (during 

construction) change in risk of a security or safeguards breach relative to the base option? If there is no 
significant effect on short-term security risk, skip to Section 4.2. If mitigating measures would be 
taken that eliminate incremental security risks during construction, you should not score this section. 

Short-term impacts of the upgrade on security risk are scored using four measures: 
What is the annual likelihood that an attempt will be made to breach security and 
safeguards during construction? 
Assuming an attempt at a security and safeguards breach is made, what is the likelihood 
that the attempt will be successful? 

Assuming that a security and safeguards breach is attempted and is successful, how 
serious are the likely consequences'of the breach? 
What is the duration of the identified short-term security risk impact attributable to 
carrying out the upgrade? 
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Identify the risk scenario to score and then score the scenario using the following scales. 
Document your scores on a copy of the score sheet. You should first assign scores for (7a) through (7c) 
for the base option (Le., what would the risk be if the upgrade were not carried out?). Record these 
scores in the boxes on the score sheet marked "base." Next you should assign scores for (7a) through 
(7c) for the modified option (assuming the upgrade is carried out). Record the scores that change in the 
boxes on the score sheet marked "modified." Finally, assign a score for (7d) reflecting the duration of 
the short-term change in risk attributable to the upgrade. 

Score 
0 
1 

If you wish to score several scenarios (e.g., one for a very small risk of a severe security breach 
and one for a greater risk of a minor security breach), repeat the process and record the scores for each 
scenario on a separate score sheet. 

Annual Likelihood of Security Incident (Attempt) 
The likelihood is essentially zero. 
Extremely unlikely. The chance that an attempt will occur in a one-year period is approximately 1 chance in 

J7a) 
What is the annual likelihood that an attempt will be made to breach security and safeguards related to 
this upgrade? 

Scale for Likelihood of Security and Safeguards Attempt 

2 
3 

Very unlikely. The chance that an attempt will occur in a one-year period is on the order of 1 chance in 100,000. 
Moderately unlikely. The chance that an attempt will occur in a one-year period is on the order of 1 chance in 

4 I 
10,000. 
Somewhat unlikely. The chance that an attempt will occur in a one-year period is on the order of 1 chance in 
I .ooo. 

5 
6 
7 

/7b) Scale for Likelihood of Success of Security and Safeguards Attempt 

Relatively likely. The chance that an attempt will occur in a one-year period is on the order of 1 chance in 100. 
Very likely. The chance that an attempt will occur in a one-year period is on the order of 1 chance in 10. 
Assured or almost certain. Such an attempt is virtually certain to occur in a one-year period. 

Assuming an attempt at a security and safeguards breach is made, what is the likelihood that the attempt 
will be successful? 

2 

3 

4 

I Score I Likelihood of Success 1 
.. 

1,000,000. 
Very unlikely. The chances of a security breach resulting from the attempt are on the order of 1 chance in 
100,000. 
Moderately unlikely. The chances of a security breach resulting from the attempt are on the order of 1 chance in 
10,000. 
Somewhat unlikely. The chances of a security breach resulting from the attempt are on the order of 1 chance in 

0 I The likelihood is essentially zero. 
1 I Extremely unlikely. The chances of a security breach resulting fiom the attempt are approximately 1 chance in 

5 
6 
7 

Relatively likely. The chances of a security breach resulting from the attempt are on the order of 1 chance in 100. 
Very likely. The chances of a security breach resulting from the attempt are on the order of 1 chance in 10. 
Assured o r  almost certain. The attempt is virtually certain to result in a security breach. 
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/7c) Scale for Severity of Security or Safeguards Incident 

Score 
0 
1 
2 
3 

4 

Assuming that a security and safeguards breach is attempted and is successful, how serious are the 
likely consequences of the breach? 

Security and Safeguards Severity 
Security incident does not result in any compromise of security or loss of materials. 
Security incident results in loss or compromise of sensitive information. 
Security incident results in loss of classified information. 
Security incident results in loss, diversion, theft or compromise of category 111 or IV quantities of SNM or minor 
radiological sabotage (quantity of material involved is small and health effects are minor and limited to workers). 
Security incident results in loss, diversion, or theft of category I or I 1  quantities of SNM or major radiological 
sabotage (quantity of material involved is large or health effects to the public occur). 

Score 
0 
1 
2 
3 
4 
5 

/7d) 
What is the duration of the identijed short-term risk impact attributable to carrying out the upgrade? 
Absent any special considerations, this duration should equal the duration of construction work on the 
upgrade. 

Scale for Duration of Impact on Security and Safeguards Risk 

Duration of Risk Impact 
Onemonth 
Six months 
Twelve months 
Eighteen months 
Two years 
Five years 

I 6 I Ten years I 

4.2 Long-Term Impacts on Security and Safeguards 
Does the upgrade result in any long-term (during post-upgrade operation) change in security and 

safeguards risk relative to the base option? If there is no significant effect on long-term security risk, 
skip to Section 5. Again, provide scores based on reasonable assumptions about what would actually 
happen. If mitigating measures would be taken that eliminate incremental security risks under the base 
no-upgrade option, you should not score this section. 

Long-term impacts of the upgrade on security risk are scored similarly to short-term impacts, 
using four measures: 

What is the annual likelihood that an attempt will be made to breach security and 
safeguards during post-construction operation of the CMR building? 
Assuming an attempt at a security and safeguards breach is made, what is the likelihood 
that the attempt will be successful? 

Assuming that a security and safeguards breach is attempted and is successful, how 
serious are the likely consequences of the breach? 
What is the duration of the identified short-term security risk impact attributable to 
carrying out the upgrade? 
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Identify the risk scenario to score and then score the scenario. You should first assign scores for 
(Sa) through (8c) for the base option (i.e., what would the risk be if the upgrade were not carried out?). 
Record these scores in the boxes on the score sheet marked "base." Next you should assign scores for 
(Sa) through (Sc) for the modified option (assuming the upgrade is carried out). Record the scores that 
change in the boxes on the score sheet marked "modified." 

The scales for long-term impacts are identical to those for short-term impacts and so are not 
reproduced here. Use scales (7a) through (7d) above, but record your answers on the score sheet in 
spaces (Sa) through (8d). Again, if you wish to score several scenarios (e.g., one for a very small risk of 
a major security incident and one for a moderate risk of a minor security incident), repeat the process and 
record the scores for each scenario on a separate score sheet. 
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SECTION 5: REGULATORY COMPLIANCE 

Madmhe MaxjnGze 
~ ~ o r k e r m m  PutiicHedth 

Produdivity Mldy IO 

khieving Motivation orlosses 
Current Mission Mission 

Cost Savings 

This section scores the degree to which the upgrade reduces the potential for regulatory 
violations associated with the CMR building. If the upgrade being evaluated has no significant effect 
on the potential for regulatory violations, skip to Section 6. If mitigating measures would be taken 
that eliminate any incremental risk of regulatory violations under the base option, you should not score 
this section. Instead, such mitigating measures are likely to result in increased costs or decreased worker 
productivity, which are scored in subsequent sections. 

Impacts of the upgrade on the potential for regulatory violations are scored using two measures: 

(9a) How serious are the potential regulatory violations that may occur? 
(9b) How likely is it that credible allegations of a violation of the indicated seriousness will 

occur during the life of the upgrade? 

Identify the scenario to score and then score the scenario using the following scales. Document 
your scores on a copy of the score sheet. You should first assign scores for (9a) and (9b) for the base 
option (i.e., what would the risk of regulatory violations be if the upgrade were not carried out?). Record 
these scores in the boxes on the score sheet marked "base." Next you should assign scores for (9a) and 
(9b) for the modified option (assuming the upgrade is carried out). Record the scores that change in the 
boxes on the score sheet marked "modified." 

If you wish to score several scenarios (e.g., one for a very small risk of a very serious violation 
and one for a greater risk of a minor violation), repeat the process and record the scores for each scenario 
on a separate score sheet. 
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(9a) 
How serious are the potential regulatory violations that muy occur? 

Scale for Seriousness of Regulatorv Violation 

- 
Score 

0 
I 

- 

2 

3 

4 

5 

Seriousness of Violation 
No significant violation or no violation. 
The potential regulatory violation is of minor significance. 
0 A slippage will occur in meeting a commitment imposed by any of the following: 

- A non-legally binding or non-enforceable agreement, such as a Memorandum of Understanding or DOE 
request. 

- An internal contractual agreement of commitment. OR 
0 The violation may be an embarrassment for Laboratory officials and may be perceived as a breach of promise, 

but no external regulatory response action is expected. 
The potential regulatory violation is of moderate significance. 
0 A slippage will occur in meeting a generally non-enforceable obligation imposed by any of the following: 

- A DOE ordeddirective. 
- An obligation generally not subject to formal enforcement actions under a major environmental statute, 

regulation, Indian Tribe ordinance or resolution. OR 
0 Regulatory agencies are likely to take informal response actions to said violations, such as telephone calls or 

meetings. A formal written statement or notification of a violation is unlikely. 
The potential regulatory violation is of major significance. 
0 A slippage will occur in meeting one or more enforceable obligations imposed by any of the following: 

- An enforceable statutory requirement under a major environmental statute, regulation, or Indian Treaty. 
- A signed civil judicial enforcement action, such as a court order. 
- Enforceable obligations in the operating contract. OR 

0 The violation will result in civil/stipulated monetary or contractual penalties less than $250K. OR 
0 The violation will result in an administrative notification action by a regulatory agency (e.g., Notice of 

Violation or Non-Compliance), and an initial escalated regulatory response action is likely. 
The potential regulatory violations are of very major significance. 
0 Numerous enforceable obligations (roughly 4) will be missed within the next three years, and the obligations 

correspond to numerous separate regulated units. In addition, these slippages produce irreversible, long-term 
regulatory consequences in the next three years. OR 

0 CiviVstipulated monetary or contractual penalties greater than $250K. OR 
0 An escalated regulatory response action of a most serious nature is almost certain (e.g., injunctive relief by 

Federal district courts). 
The potential regulatory violations are of the most serious significance. 
0 The conditions necessary to qualify for a score of at least a 3 are met, plus it is estimated that regulatory 

agencies will respond to the violation by formally charging that the Laboratory is responsible for reckless and 
knowing failure to take mandated actions necessary to prevent an imminent and substantial endangerment to 
public health, welfare, or the environment. 
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(9b) Scale for Likelihood of Allegations - of a Violation 

How likely is it that a credible allegation of the violation you indicated above will occur during the 
assumed l$e of the upgrade (20 years)? 
- 

Score Likelihood of Allegations of a Violation 
0 The likelihood is essentially zero. 
1 Extremely unlikely. The chance that a credible allegation of a violation will be made is approximately 1 chance 

in 1,000,000. 
2 Very unlikely. The chance that a credible allegation of a violation will be made is on the order of 1 chance in 

100,000. 
3 Moderately unlikely. The chance that a credible allegation of a violation will be made is on the order of 1 chance 

in 10,000. 
4 Somewhat unlikely. The chance that a credible allegation of a violation will be made is on the order of 1 chance 

in 1,000. 
5 Relatively likely. The chance that a credible allegation of a violation will be made is on the order of I chance in 

6 
7 

100. 
Very likely. The chance that a credible allegation of a violation will be made is on the order of I chance in 10. 
Assured or almost certain. A credible allegation of a violation is virtually certain to occur. 
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SECTION 6: PUBLIC CONCERN 

I 

I I I I 1 

Motivatim 
Cost Savings 

This section scores the effects.of carrying out or failing to carry out the upgrade on the overall 
level of public concern about the Lab. If the upgrade is not expected to significantly affect public 
concern, skip to Section 7. If the effect of carrying out the upgrade is to shift public concern to the 
CMR building, but not to increase the overall level of public concern about the Lab as a whole, this 
impact should not be scored. 

Impacts of the upgrade on the level of public concern about the Lab as a whole are scored using a 

(loa) What is the level of public concern generated by the upgrade option? 

single measure: 

Score the estimated level of public concern using the following scale. Document your scores on 
a copy of the score sheet. You should first assign a score for (loa) for the base option (i.e., what would 
the level of public concern be if the upgrade were not carried out?). Record this score in the box on the 
score sheet marked "base." Next you should assign a score for (loa) for the modified option (assuming 
the upgrade is carried out). Record this score in the box on the score sheet marked "modified." 
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( 1  Oa) Scale for Public Concern 
Whul is [he level ofpublic concern generated by the upgrade option? 

Score 
0 

1 

2 

3 

4 

5 

6 

Level of Public Concern 
High positive impact. Nearly all regional residents are aware of the issues addressed by the upgrade. Many area 
residents believe that the Lab's action is vital to the community. 
0 Media response or other indicators of public concern will be strongly positive, will occur over the long term, 

and will extend beyond local level. 
0 Long-term positive impacts on public perceptions as a whole will likely occur. OR 
0 Socioeconomic gains to the local community resulting from the activity are on the order of $50 million. 
Moderate positive impact. Nearly all local residents are aware of the issues addressed by the upgrade. Many 
area residents view the Lab's action as very responsible and appropriate. 
0 Media response or other indicators of public concern will be positive, and will either occur over the long term 

or extend beyond the local level. 
0 Strong potential exists for a positive impact on long-term public perceptions as a whole. OR 
0 Socioeconomic gains to the local community resulting from the activity are on the order of $5 million. 
Slight positive impact. Many local residents are aware of the issues addressed by the upgrade. At worst, these 
residents feel neutral about the Lab's action, while some local residents view the action as very responsible and 
appropriate. 
0 Media response or other indicators of public concern will be largely positive, but will occur primarily on a 

short-term basis and at a localized level. 
0 Some potential exists for a positive impact on long-term public perceptions as a whole. OR 
0 Socioeconomic gains to the local community resulting from the activity are on the order of $0.5 million. 
No impact. Nearly all local residents will give the issues addressed by the upgrade little thought. 
0 No significant level of media response or other indicators of public concern will occur. 
0 Essentially no potential exists for impact on long-term public perceptions as a whole. 
0 Socioeconomic effects on the local community are negligible. 
Slight negative impact. Many local residents feel some concern about the issues addressed by the upgrade. Some 
area residents believe the Laboratory's actions are inappropriate. 
0 Media response or other indicators of public concern will be largely negative, but will occur primarily on a 

short-term basis and at a localized level. 
0 Some potential exists for a negative impact on long-term public perceptions as a whole. OR 
0 Socioeconomic losses or opportunity costs resulting From the upgrade are on the order of $0.5 million. 
Moderate negative impact. Nearly all local residents feel some concern about the issues addressed by the 
upgrade. Many area residents believe that the Laboratory's actions are inappropriate. 
0 Media response or other indicators of public concern will be negative, and will either occur over the long term 

or extend beyond the local level. 
0 Strong potential exists for a negative impact on long-term public perceptions as a whole. OR 
0 Socioeconomic losses or opportunity costs resulting from the issue are on the order of $5 million. 
High negative impact. Nearly all regional residents feel some concern about the issues addressed by the upgrade. 
Many area residents believe that the Laboratory's actions demonstrate a disregard for public health and safety, or 
renege on a promise or commitment of fundamental importance. 
0 Media response or other indicators of public concern will be strongly negative, will occur over the long term, 

and will extend beyond the local level. 
Long-term negative impacts on public perceptions as a whole will likely occur. OR 

0 Socioeconomic losses or opportunity costs resulting from the problem are on the order of $50 million. 
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SECTION 7: WORKER PRODUCTIVITY 

This section scores the degree to which carrying out or failing to carry out an upgrade impacts the 
productivity of Lab workers. Scores are provided for both the short-term impact during upgrade 
construction and the long-term impact of the upgrade on the level of worker productivity. If the 
upgrade being evaluated has no significant effect on Lab productivity, skip to Section 8. 

In this section you must be careful in making assumptions about what will be done under the 
upgrade and no upgrade options. If failing to carry out the upgrade results in a decrease in worker 
productivity, but additional workers are hired to assure the same amount of work gets done, this should 
be scored as an impact on cost in a subsequent section and not as an impact on productivity. If, instead, 
failing to carry out the upgrade results in a decrease in worker productivity that is not offset by hiring 
additional workers, this should be scored as an impact on productivity in this section. Thus, before 
scoring this section, decide whether or not the impact of the upgrade option on worker productivity will 
be offset by some expenditure (e.g., hiring additional workers). If the productivity impact will be 
offset, do not score this section. 

Note that this section is not intended to measure potential impacts on the scope of the Lab's 
mission. Instead, it is intended to measure marginal increases or decreases in the productivity of Lab 
employees in performing the current scope of mission-related work. Impacts on the long-term scope of 
the Lab's mission are measured in the next section. 

7.1 S hort-Term Impacts on Worker Productivity 
Does the construction work associated with the upgrade result in any change in worker 

productivity (relative to the base option)? If there is no significant effect on short-term (during 
construction) productivity, skip to Section 7.2. If mitigating measures (e.g., hiring additional staff) 
would be taken that offset any decrease in productivity during construction, you should not score this 
section and instead record the impact on cost. 
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Short-term impacts of the upgrade on productivity are scored using four measures: 

(1 1 a) What is the size of the population of LANL personnel engaged in Laboratory operations 
whose productivity might be affected by the construction phase of the proposed upgrade? 

(1 1 b) For a typical worker whose productivity is affected, what is the extent of the productivity 
gain or loss? 

(1 1 c) What is the likelihood that a typical member of the identified population will experience 
the identified productivity loss or gain? 

(1 1 d) What is the duration of the identified short-term impact on productivity attributable to 
carrying out the upgrade? 

0 
I 
2 
3 
4 

Identify the scenario to score and then score the scenario using the following scales. Document 
your scores on a copy of the score sheet. You should first assign scores for (1 1 a) through (1 1 c) for the 
base option (i.e., what would the productivity impact be if the upgrade were not carried out?). Record 
these scores in the boxes on the score sheet marked "base." Next you should assign scores for (1 1 a) 
through (1 1 c) for the modified option (assuming the upgrade is carried out). Record the scores that 
change in the boxes on the score sheet marked "modified." Finally, assign a score for (1 1 d) reflecting 
the duration of the short-term change in productivity attributable to the upgrade. 

No Effect. 
One lab is affected. Roughly 3 people. 
One wing is affected. Roughly 40 people. 
The entire CMR building population is affected. Roughly 400 people. 
A large population of co-located workers is affected. Roughly 5,000 people. 

If you wish to score several scenarios (e.g., one for a very small productivity impact on a large 
population and one for a large productivity impact on a small population), repeat the process and record 
the scores for each scenario on a separate score sheet. 

(1 1 a) Number Of LANL Personnel Whose Productivity is Affected 
What is the number of LANL personnel engaged in Laboratory operations whose productivig will be 
afected by the proposed upgrade? 
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(1 1 b) Scale for Worker Productivitv Gain Or Loss 
For a typical worker whose productivity is affected, what is the extent of the productivily gain or loss? 
Note that level "3 " ullows you to score the status quo, which may be associuted with either conducting 
the upgrade, not conducting the upgrude, or current productivily levels. 

- 
Score 

0 
- 

1 

2 

3 

4 

5 

6 

Impact on Employee Productivity 
Very large increase. The productivity ofthe identified workers is likely to increase by about 30% (6 days 
saved per month) as a result of the upgrade option, because the upgrade is likely to result in: 
0 a very large increase in the quality and/or availability of facilitiedequipment that are critical to employee 

productivity; 
0 a very large increase in the quality of management services, systems, and/or processes that are critical to 

employee productivity; OR 
0 a very large increase in employees' morale and motivation in jobs where morale and motivation have a critical 

impact on employee productivity. 
Large increase. The productivity ofthe identified workers is likely to increase by about 15% (3 days saved per 
month) or more as a result of the upgrade option, because the upgrade is likely to result in: 
0 a large increase in the quality and/or availability of facilities/equipment that are very important to employee 

productivity; 
0 a large increase in the quality of management services, systems, and/or processes that are very important to 

employee productivity; OR 
0 a large increase in employees' morale and motivation in jobs where morale and motivation have a particularly 

large impact on employee productivity. 
Moderate increase. The productivity of the identified workers is likely to increase by about 5% (1 day saved 
per month) as a result of the upgrade option, because the work is likely to result in: 
0 a moderate increase in the quality and/or availability of facilities/equipment that are important for employee 

productivity; 
0 a moderate increase in the quality of management services, systems, and/or processes that are important to 

employee productivity; OR 
0 a moderate increase in employees' morale and motivation in jobs where morale and motivation have an impact 

on employee productivity. 
No changdstatus quo. There is no reason to believe that the productivity of the identified workers will be 
significantly impacted. Productivity levels are left at the status quo. 
Moderate decrease. The productivity of the identified workers is likely to decrease by about 5% (1 day lost per 
month) as a result of the upgrade option, because the work is likely to result in: 
0 a moderate decrease in the quality and/or availability of facilities/equipment that are important for employee 

productivity; 
0 a moderate decrease in the quality of management services, systems,.and/or processes that are important to 

employee productivity; OR 
0 a moderate decrease in employees' morale and motivation in jobs where morale and motivation have an impact 

on employee productivity. 
Large decrease. The productivity of the identified workers is likely to decrease by about 15% (3 days lost per 
month) or mo& as a result of the upgrade option,'because the work is likely to result in: 
0 a large decrease in the quality and/or availability of facilities/equipment that are critical to employee 

productivity; 
0 a large decrease in the quality of management services, systems, and/or processes that are critical to employee 

productivity; OR 
0 a large decrease in employees' morale and motivation in jobs where morale and motivation have a particularly 

large impact on employee productivity. 
Maximum decrease. The productivity of the identified workers is likely to decrease by about 100% because: 
0 the identified workers will not be able to carry out their usual tasks. The worker's program or facility may have 

temporarily suspended operations, or the worker may have been reassigned to activities which prevent him or 
her from canying out usually productive tasks. 
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1 1 c) Likelihood Of Productivity Gain or Loss 
What is the likelihood that the identifiedproductivity loss or gain will occur to a typical member of the 
identified population? 

identified population are on the order of 1 chance in 100,000. 
Moderately unlikely. The chances that the identified productivity gains/losses will occur to a typical member of 
the identified population are on the order of I chance in 10,000. 
Somewhat unlikely. The chances that the identified productivity gains/losses will occur to a typical member of 
the identified population are on the order of 1 chance in 1,000. 
Relatively likely. The chances that the identified productivity gains/losses will occur to a typical member of the 
identified population are on the order of 1 chance in 100. 
Very likely. The chances that the identified productivity gains/losses will occur to a typical member of the 
identified population are on the order of 1 chance in 10. 
Assured or almost certain. The identified productivity gains/losses are virtually certain to occur for all members 

3 

4 

5 

6 

7 
& of the identified population. 

Score R Likelihood of Productivity Cain/Loss 
The likelihood is essentially zero. 
Extremely unlikely. The chances that the identified productivity gains/losses will occur to a typical member of 
the identified population are approximately I chance in 1,000,000. 
Very unlikely. The chances that the identified productivity gains/losses will occur to a typical member of the 

(1 Id) Scale for Duration of Impact on Worker Productivity 
What is the duration of the identified short-term impact on worker productivity attributable to carrying 
out the upgrade? Absent any special considerations, this duration should equal the duration of 
construction work on the upgrade. 

Score 'I Duration of Productivity Impact 
One month 
Six months 
Twelve months 
Eighteen months 
Two years 
Five years 
Ten years 

7.2 Long-Term Impacts on Worker Productivity 
Does the upgrade result in any long-term (during post-upgrade operation) change in worker 

productivity relative to the base option? If there is no significant effect on long-term productivity, 
skip to Section 8. If mitigating measures (e.g., hiring additional staff) would be taken to offset a 
decrease in productivity over the long term, you should not score this section and instead record the 
impact on cost. 
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Long-term impacts of the upgrade on productivity are scored similarly to short-term impacts 
using three measures: 

(1 2a) What is the size of the population of LANL personnel engaged in Laboratory operations 
whose productivity might be affected by proposed upgrade? 

(12b) For a typical worker whose productivity is affected, what is the extent of the productivity 
gain or loss? 

(12c) What is the likelihood that a typical member of the identified population will experience 
the identified productivity loss or gain? 

Identify the scenario to score and then score the scenario using the following scales. Document 
your scores on a copy of the score sheet. You should first assign scores for (12a) through (12c) for the 
base option (Le., what would the productivity impact be if the upgrade were not carried out?). Record 
these scores in the boxes on the score sheet marked "base." Next you should assign scores for (12a) 
through (1 2c) for the modified option (assuming the upgrade is carried out). Record the scores that 
change in the boxes on the score sheet marked "modified." 

The scales for long-term impacts are identical to those for short-term impacts and so are not 
reproduced here. Use scales (1 la) through (1 1 c) above, but record your answers on the score sheet in 
spaces (1 2a) through (1 2c). Again, if you wish to score several scenarios (e.g., one for a very small 
productivity impact on a large population and one for a large productivity impact on a small population), 
repeat the process and record the scores for each scenario on a separate score sheet. 
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SECTION 8: ABILITY TO PERFORM FUTURE MISSION 
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This section scores the degree to which the upgrade potentially affects the scope of the Lab's 
mission. If the upgrade being evaluated has no significant potential effect on the scope of the 
Lab's mission, skip to Section 9. Impacts on the scope of the Lab's mission are defined in this section 
to include the potential for DOE to assign new mission elements to the Lab and the potential for DOE to 
remove existing mission elements due to increases or decreases in Lab capabilities. Note that the net 
impact on the scope of the Lab's mission should be scored here, including both short-term (construction 
phase) and long-term effects. 

Impacts of the upgrade on the potential scope of the Lab's mission are scored using two 

(13a) What is the potential impact of the upgrade option on the ability to perform new tasks or 
provide new services related to the Lab mission? 

(13b) What is the likelihood that the identified mission impact will occur? 

measures: 

Identify the scenario to score and then score the scenario using the following scales. Document 
your scores on a copy of the score sheet. You should first assign scores for (13a) and (13b) for the base 
option (Le., what would the risk of a mission impact be if the upgrade were not carried out?). Record 
these scores in the boxes on the score sheet marked "base." Next you should assign scores for (1 3a) and 
(13b) for the modified option (assuming the upgrade is carried out). Record the scores that change in the 
boxes on the score sheet marked "modified." 

If you wish to score several scenarios (e.g., one for a very small risk of a very serious mission 
impact and one for a greater risk of a minor mission impact), repeat the process and record the scores for 
each scenario on a separate score sheet. 
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I1 3a) Scale for Impact on Mission Obiectives 
What is the potential impact of the upgrade option on the ability to perform new tasks or provide new 
services related to the Lab mission? 

1 

- 
Score 

0 
- 

. -  

0 DOE assigns numerous major new mission elements to'the Lab due to the Lab's increased capabilities. 
0 The total economic benefit to the Lab is approximately $500 million. 
Large Beneficial Impact: substantially improves the scope of the Lab's mission. 

Impact on Mission Objectives 
Very Large Beneficial impact: greatly improves the scope of the Lab's mission. 

3 
4 

0 DOE assigns new mission-related projects to the Lab due to the Lab's increased capabilities. 
0 The total economic benefit to the Lab is approximately $10 million. 
No discernible Impact: ( beneficial or adverse ) status quo is maintained. 
Moderate Adverse Impact: measurably decreases the scope of the Lab's mission. 
0 DOE removes or fails to continue mission related projects currently performed at the Lab due to the Lab's 

decreased capabilities. 

2 

5 

0 The total economic benefit to the Lab is approximately $100 million. 
Moderate Beneficial Impact: measurably improves the scope of the Lab's mission. 

0 The total economic loss to the Lab is approximately $10 million. 
Major Adverse Impact: substantially decreases the scope of the Lab's mission. 

6 

0 DOE removes or fails to continue major mission elements currently performed at the Lab due to the Lab's 
decreased capabilities. 

0 The total economic loss to the Lab is approximately $100 million. 
Critical Adverse Impact: threatens the future of a large fraction of mission-related work at the Lab. 
0 DOE removes or fails to continue a large fraction of the mission elements currently performed at the Lab due to 

the Lab's decreased capabilities. 
0 The total economic loss to the Lab is $500 million or greater. 

in 10. 

J3b) Scale for the Likelihood of Impact on Mission Obiectives 

what is the likelihood that the identifed mission impact will occur? 

Score 

3 

4 

5 

6 

Likelihood of Impact on Mission Objectives 
The likelihood is essentially zero. 
Extremely unlikely. The chance that an impact of the identified size and importance will occur is approximately 1 
chance in 1,000,000. 
Very unlikely. The chance that an impact ofthe identified size and importance will occur is on the order of 1 
chance in 100,000. 
Moderately unlikely. The chance that an impact of the identified size and importance will occur is on the order of 
1 chance in 10,000. 
Somewhat unlikely. The chance that an impact of the identified size and importance will occur is on the order of 
1 chance in 1,000. 
Relatively likely. The chance that an impact of the identified size and importance will occur is on the order of 1 
chance in 100. 
Very likely. The chance that an impact of the identified size and importance will occur is on the order of 1 chance 
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SECTION 9: EMPLOYEE MOTIVATION 

This section scores the degree to which the upgrade potentially affects the motivation and 
satisfaction of Lab employees. If the upgrade being evaluated has no significant potential effect on 
employee motivation and satisfaction, skip to Section 10. 

Impacts of the upgrade on employee motivation and satisfaction are scored using two measures: 

(14a) How large is the population whose motivation and job satisfaction are affected by 
carrying out the upgrade? 

(14b) For the indicated population, what is the typical level ofjob satisfaction and motivation? 

Identify the scenario to score and then score the scenario using the following scales. Document 
your scores on a copy of the score sheet. You should first assign a score for (14a) to reflect the size of 
the population affected. Then you should assign a score for (14b) for the base option (Le., what would 
the identified employees' level of job satisfaction be if the upgrade were not carried out?). Record this 
score in the box on the score sheet marked "base." Next you should assign a score for (14b) for the 
modified option (assuming the upgrade is carried out). Record this score in the box on the score sheet 
marked "modified." 

If you wish to score several scenarios (e.g., one for a small population whose motivation is 
greatly affected and one for a large population whose motivation is affected marginally), repeat the 
process and record the scores for each scenario on a separate score sheet. 
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(1 4a) Scale for Size of Population Whose Motivation and Job Satisfaction are Affected 
How large is the population whose motivation andjob satisfaction wolrld be aflected by carrying out the 
upgrade? 

Score IF I Size of Population 
No Effect. 
One lab will be affected. Roughly 3 people. 
One wing will be affected. Roughly 40 people. 
The entire CMR building oooulation will be affected. Rouehlv 400 oeode. 

J14b) Scale for Impact on Worker Motivation and Job Satisfaction 

For the indicated population, what is the typical level ofjob satisfaction and motivation? 

Score 
0 

1 

2 
3 

4 

Job Satisfaction and Motivation 
High: Employees are highly satisfied and highly motivated, as evidenced by very low turnover, absenteeism or 
recorded worker complaints, and by the Lab’s ability to attract and retain high quality staff. Morale is judged to be 
very high relative to comparable other employers. 
Moderate: Employees are moderately satisfied and moderately motivated, as evidenced by attrition, turnover, 
morale, formal complaints, and ability to attract high quality staff roughly equal to comparable alternative 
employers. 
Relatively low: Employees are not dissatisfied but are not motivated. 
Very low: Employees are dissatisfied and moderately unmotivated, as evidenced by attrition, turnover, and formal 
complaints occurring at a significantly higher rate than comparable alternative employers, and by the Lab’s 
inability to attract and retain high quality staff. Morale is low. 
Poor: Employees are dissatisfied and severely unmotivated, as evidenced by significant attrition and turnover, 
absenteeism, labor strife, formal complaints, and the Lab’s inability to attract and retain even moderate quality 
Staff. 
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SECTION 10: COST SAVINGS OR LOSSES 

-- 
This section scores the degree to which the upgrade potentially results in cost savings or losses 

relative to the base option. The direct cost of upgrade construction should not be included in this 
section. If the upgrade being evaluated has no potential to result in significant cost savings or 
losses, do not complete this section; the scoring process is finished. This section provides scales to 
score two different categories of cost savings or losses: cost savings or losses attributable to changes in 
maintenance costs, and other cost savings or losses not included in the direct cost of upgrade 
construction (e.g., costs of hiring additional staff). 

10.1 Cost Savings or Losses Attributable to Changes in Maintenance Costs 
Would the upgrade result in any cost savings due to decreased maintenance costs or any cost loss 

due to increased maintenance costs? If there is no significant effect on maintenance costs, skip to 
section 10.2. 

Impacts of the upgrade on maintenance costs are scored using two measures: 

(15a) How large is the potential cost savings or loss attributable to carrying out the upgrade? 

(15b) If the potential cost savings or loss is speculative (Le., it depends upon some condition 
that is not guaranteed to hold), what is the likelihood of the identified cost savings or 
loss? 

IdentifL the scenario to score and then score the scenario using the following scales. Document 
your scores on a copy of the score sheet. You should first assign a score for (1 5a) to reflect the amount 
of the potential cost savings or loss. Then you should assign a score for (15b) to reflect the likelihood of 
the potential savings or loss. The savings or loss should be recorded relative to the base option. 

If you wish to score several scenarios (e.g., one for a certain savings of a moderate amount and 
one for a speculative savings of a large amount), repeat the process and record the scores for each 
scenario on a separate score sheet. 
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( 15a) Scale for Cost Savinps Or Losses 
What are the potential cost savings or losses attributable to carrying out the upgrade relative to the base 
option? Use either annual or total cost savings/losses over the 20 year lve of the upgrade, reporting 
your answer in real 1994 dollars. 

6 
7 
8 
9 
10 

I Score I Cost Savinm/Losses I 

Cost losses are approximately $50K annually or $1 M total. 
Cost losses are approximately $150K annually or $3M total. 
Cost losses are approximately $500K annually or $1 OM total. 
Cost losses are approximately $ I  .5M annually or $30M total. 
Cost losses are approximately $5M annually or $100M total. 

5 

" 
Cost savings are approximately $5M annually or $IOOM total. 
Cost savings are approximately $ I S M  annually or $30M total. 
Cost savings are approximately $500K annually or $1 OM total. 
Cost savings are approximately $150K annually or $3M total. 
Cost savings are approximately $50K annually or $1 M total. 
There are no cost savings or losses. 

(1 5b) Scale for Likelihood of Potential SavinPs or Losses 
What is the likelihood that implementation of the proposed upgrade will produce the estimated savings 
or loss? 

Score 
0 
1 

2 

3 

4 

5 

6 

7 

Likelihood of Savings/Losses 
The likelihood is essentially zero. 
Extremely unlikely. The chances that the upgrade will lead to the identified savingsflosses are approximately 1 
chance in 1,000,000. 
Very unlikely. The chances that the upgrade will lead to the identified savingsAosses are on the order of 1 chance 
in 100,000. 
Moderately unlikely. The chances that the upgrade will lead to the identified savingsflosses are on the order of 1 
chance in 10,000. 
Somewhat unlikely. The chances that the upgrade will lead to the identified savingsAosses are on the order of 1 
chance in 1 .OOO. 
Relatively likely. The chances that the upgrade will lead to the identified savings/losses are on the order of 1 
chance in 100. 
Very likely. The chances that the upgrade will lead to the identified savingsflosses are on the order of 1 chance in 
10. 
Assured or almost certain. The identified cost savings/losses are virtually certain to occur. 

10.2 

upgrade construction? If there is no significant effect on other costs, skip this section; the scoring 
process is finished. Costs for any mitigative measures required by the base option (e.g., hiring 
additional staff) should be scored here. 

Other Cost Savings or Losses 
Does the upgrade result in any other cost savings or losses not included in the direct cost of 
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Impacts of the upgrade on other costs are scored similarly to impacts on maintenance costs, using 
two measures: 

(1 5c) How large is the potential cost savings or loss attributable to carrying out the upgrade? 
(1 5d) If the potential cost savings or loss is speculative (Le., it depends upon some condition 

that is not guaranteed to hold), what is the likelihood of the identified cost savings or 
loss? 

Identify the scenario to score and then score the scenario using the following scales. Document 
your scores on a copy of the score sheet. You should first assign a score for (1 5c) to reflect the amount 
of the potential cost savings or loss. Then you should assign a score for (1 5d) to reflect the likelihood of 
the potential savings or loss. The savings or loss should be recorded relative to the base option. 

The scales for other cost savings or losses are identical to those for maintenance cost savings or 
losses and so are not reproduced here. Use scales (1 5a) and (1 5b) above, but record your answers on the 
score sheet in spaces (15c) through (15d). Again, if you wish to score several scenarios (e.g., one for a 
certain savings of a moderate amount and one for a speculative savings of a large amount), repeat the 
process and record the scores for each scenario on a separate score sheet. 
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INTRODUCTION 

Heakh & Ernironmental 
Safety Protection 

This document contains instructions for evaluating the impacts of reduced funding for indirectly 
funded activities. These impacts are evaluated using the criteria represented in the figure below. Each 
section of this document expla& how to develop "scores" for a particular criterion. 

Strategic 
Positicning & Security 8 Regulatory Public 

Safeguards Compliance Concsrn Effedive Use 
of Resources 

I Maximze Benefic 

Worker Health Public H e a b  
&Safety &Safety 

Perform Cost Savings Produdivity 
in Achieving or Losses 

Scores are intended to represent the decrement in benefit that would result from reductions in 
activity funding. Two funding cases are considered for each activity: a case representing a 10 percent 
funding reduction from the target level and a no-funding case. Scores must be generated for each of 
these cases. 

Scores need not be assigned for every criterion. Experience shows that it is only necessary to 
develop scores for the one or two criteria that are most impacted by a funding reduction. Therefore, 
before scoring an activity, decide which benefit categories the activity is primarily intended to address. 
Then identify the one or two criteria (e.g., worker health and safety, public concern, etc.) that would be 
most impacted by a reduction in funding. If you are unsure, more than two criteria may be scored, but 
less time and effort will be required if the most critical criteria can be identified in advance. 

You will provide scores for a criterion by carefully reading the instructions for that criterion and 
then choosing a score from each of a number of "scales." Each scale is designed to measure some aspect 
of the impact of an activity on a criterion, and each scale consists of a range of possible scores and 
corresponding descriptions. A score is assigned by choosing the description that seems most appropriate. 
Scores are recorded on a "score sheet" as depict& in the figure below. An actual score sheet is provided 
as an attachment to this document. 
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5rme Sheet for LIP5 
U N L  FY95 lndired Prioritization 

t f t 

~ 

Each scale in the following sections provides descriptions for a small number of discrete integer 
scores (e.g., 0 through 9 for the Worker Population at Risk scale). If you are able to provide a more 
precise answer for a particular scale, you may use non-integer scores (e.g., "1.5") if desired. For all 
scales, you should use linear interpolation to assign a score between two integer scores. For example, a 
score of "1" on Worker Population means "1 worker" is at risk while a score of "2" means "5 workers" 
are at risk. If you have identified a scenario wherein 3 workers would be at risk, you should assign a 
score of "1.5." 

As you provide scores, be sure that your documentation is sufficient to justify each score that you 
assign, and that it includes a clear statement of your scoring assumptions. 

Begin the scoring process by filling in the name of the activity being scored, the functional area, 
the activity type (ongoing or new start), the activity's funding source (G&A, recharge, or organizational 
support), the estimated total FY95 cost of the activity at the target level, the current date in the lower left 
hand comer of the score sheet, and the score sheet revision number ("1" for initial scoring). Then follow 
the directions in the subsequent sections to fill in the remainder of the score sheet. 
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SELECTION OF CRITERIA TO SCORE 

The first step in scoring an activity involves determining which of the LIPS criteria are relevant. 
Generally, only one or two criteria corresponding to the primary motivation(s) for the activity need to be 
scored, although additional criteria can be scored if others are relevant and the most important cannot be 
identified in advance. The following logic is designed to help you determine which criteria to score: 

1. I f  the activity is mandated by regulatory requirements, agreements, or orders, score the regulatory 
compliance criterion (Section 5). If it appears that the required activity will result in significantly 
decreased productivity or increased costs, score one (or both) of these additional criteria (Section 7 
and/or Section 9, respectively). Do not score any other sections. 

2. Otherwise, identify which of the following is likely to be the most significant consequence of not 
funding the activity, and complete the corresponding section: 

If the most significant conseauence is: 
Significantly greater risk to workers 
Significantly greater risk to the public 2 
Significantly greater adverse impact on the natural environment 3 
Significantly increased security and safeguards risk 4 
Significant increase in the level of public concern 6 
Significant loss in worker productivity 7 
Significant degradation of OUT ability to achieve the Lab mission 8 
Significantly increased costs 9 

... then score section: 
1 

In addition, identify whether there is a second significant consequence of not funding the activity. 
If not, only the one criterion need be scored. If it is unclear which among several candidate criteria 
are more significant, use the following order of precedence to assure that at most one additional 
criterion is scored: 

-.. 
a. Choose a worker productivity, mission impact, or increased cost impact above other 

candidates. 
b. Choose a security and safeguards impact above other candidates. 
c. Do not choose an environmental impact if worker or public health was selected as the 

primary impact. 
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SECTION 1: WORKER HEALTH AND SAFETY 

Maximze Benefrl 

I 

Environmental 
Protection 

Sewrdy & 
Safeguards 

Regulatory 
Corrpliance 

Fl Public Positioning & 
Effedive Use 

in Achwing or Losses 
Mission Current Mksion 

This section scores the degree to which the funding reductions to the activity impact LANL 
worker health and safety risks. If the protection of worker health and safety does not provide a 
principal motivation for the activity, or if a one-year reduction or lapse in funding will have no 
significant effect on health or safety risks to LANL workers, skip to Section 2. 

Remember to provide scores based on reasonable assumptions about what would actually happen 
if funding for the activity were reduced. If mitigating measures would be taken to eliminate incremental 
risks that might otherwise result from reduced funding, you should not score this section. Instead, such 
mitigating measures will likely be reflected in increased costs or decreased worker productivity, which are 
scored in subsequent sections. 

Impacts on worker health and safety risk are scored using a simple risk model composed of three 

(la) How large is the worker population that could potentially experience health effects if the 
activity is not funded? 

(1 b) What is the level of risk to a typical, average member of this population assuming the 
activity receives zero funding? Assuming 10% reduced funding? Assuming target 

measures: 

funding? 
(IC) What is the duration of the identified risk reduction attributable to carrying out the 

activity? 

Identify the specific means by which worker health and safety is impacted by funding below the 
target level. Then score the impacts using the following scales. 
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/la) Scale for Size of LANL Worker Powlation 

Assuming the activity receives rw funding, estimate the size of the LANL worker population potentidly 
experiencing increased health effects (greater risks than if the activity were to be funded at the target 
level). 

Jlb) Scale for Level of Risk to LANL Workers 

What level of risk would you estimate that a typical, average member of this worker population is likely 
to experience? Use the scale below to provide three numbers: the risk assuming no funding for the 
activity, the risk assuming the activity is funded with a I O  percent reduction, and the risk assuming 
target funding.* If you believe that funding the activity will reduce risk, then the risk you assign under 
the rw funding case should be higher than the risk you assign under the zero funding case, and the risk 
under the 10 percent funding reduction case should be higher than under the targetfunding case. For 
reference, note that the current average annual health risk to LANL workers is approximately 6 x 10-5. 

Note that the population potentially at risk, your answer to (la) above, was estimated assuming no funding for the 
activity. In some instances, fewer people may be at risk if the activity is funded at a 10 percent reduction. When 
estimating the risk under the 10 percent funding reduction case, the effect of a d e r  population will be properly taken 
into account so long as the average risk over the entire population is correctly estimated. For example, if 100 LANL 
workers are estimated to be at potentially greater risk with no funding, but only 10 LANL workers are estimated to be at 
greater risk with a 10 percent reduction in funding, then the average incremental risk across the 100 workers would be 
l / l O t h  of what the average would be across the 10 workers. Thus, be sure to scale back your average incremental risk 
estimates to take into account changes in the size of the population at risk. 
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Probablllty of Death 

- 

OCCUPA 

Foresters 

Taxi drivers 

Construction Workers: 
Miners (mal. oil. & gas); 

Truck Drivers 

Farmers; 
Material-Moving Equipment Operators; 

Other Machine Operators 

Policemen: 
Construction Supervisors & Electricians: 

Military Occupations (Resident Armed Forces) 

Carpenters - IANLAVERAGE; Mechanics & Repairers 

'IONAL AVERAGE: Federal Gov't Workers: Techniaans 

Sales Workers 

Local Gov'l Workers; ExecutiveslManagers 

State Govl  Workers: Professional Speaalists; Finance 

Clerical Workers 

In one year 
on the job' 

1E-03 

5E-04 

3E-04 

2E-04 

1 E-04 

7E-05 
6E-05 

5E-05 

4E-05 

3E-05 

2E-05 

1E-05 

'Numbers are from the U.S. Depanment of Labor, Bureau of Labor Statistics. 1992 
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/ I C )  Scale for Duration of ImDact on Health and Safetv Risk 

Score 
0 
1 
2 ' 

3 
4 
5 

What is the duration of the risk reduction attribiituble to oiie year of work on the activity? For activities 
which must be conducted on a regular basis in order to achieve the desired benefits, you should assign u 
score reflecting the fiequency with which the activity must be conducted (e.g., assijjn a " I "  for an 
activity which must be conducted every other year, and assign a "0" for ongoing activities that must be 
conducted every year). Generally, scores above "0" shouLd be reserved for activities that involve capital 
expenditures whose costs are incurred in FY95, but whose benefits extend beyond the fiscal year. 

Duration of Risk Reduction 
Oneyear 
Twoyears 
Threeyeats 
Fiveyears 
Tenyears 
Twenty years or more 
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SECTION 2: PUBLIC HEALTH AND SAFETY 

HeaHh & Environmental Security & 
safety Protedion Safeguards 

M a x i k e  Benefit a 
Strategic 

Regulatory Public Postioning & 
Conpliance Concarn Effeclive Use 

of Resources 

Work% Heanh 
8 Safety or Losses in Achlemg 

Current Mrsswn Mission 

This section scores the degree to which funding reductions to the activity impact health and safety 
risks to the public. The scales used to score public health and safety risks are somewhat different than 
those used for worker health and safety risks. If the protection of public health and safety does not 
provide a principal motivation for the activity, or if a one-year reduction or lapse in funding for 
the activity will have no significant effect on health or safety risks to the public, skip to Section 3. 

Remember to base your scores on reasonable assumptions about what would actually happen. If 
mitigating measures would be taken that eliminate incremental risks that might otherwise result from 
reduced funding, you should not score this section. 

Impacts on public health and safety risk are scored using a simple risk model composed of four 

(2a) How large is the public population that could potentially experience health effects if the 
measures: 

- * * .  . ,  
activity is not funded? 
What is the level of risk to a typical, average member of the identified public population 
assuming the activity is not funded? 
How effective will this activity be at reducing the identified risk, assuming the activity 
receives 10% reduced funding? Assuming target funding? 
What is the duration of the identified risk reduction attributable to carrying out the 
activity? 

(2b) 

(2c) 

(2d) 

Identify the risk scenarios (initiating event and consequences) to consider in scoring. You should 
consider only those risk scenarios that are more likely to occur if the activity is not conducted than if the 
activity receives target funding. Then score the scenarios using the following scales. 



12a) 

Assuming the activity receives no funding, estimate the size of the public population potentially 
experiencing increased health eflects (greater risks than if the activity were to be funded at the target 
level). 

Scale for Size of Public Ponulation 

J2b) 
Assuming no funding for the activity, estimate the likelihood that a risk scenario will occur, and that a 
typical, average member of the identified population will experience most serious health or safety 
effects. A most serious health effect is defined us including fatalities, permanent and near-total loss of 
quality of life, p e m n e n t  debilitating injury, or serious long-term illness. 

Scale for Level of Risk to Members of the Public 
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J2c) Scale for Effectiveness of Activitv at Reducing Risk 

Score 
0 
1 
2 
3 

How effective will the activity be at eliminating the identified risk scenurios? Assign two scores: one 
assuming the activity receives a IO% reduction in funding, the other assuming the activity receives 
target futiding. 

Effectiveness of Activity 
Slightly effective. The activity eliminates 1% of the risk posed by the risk scenarios it addresses. 
Somewhat effective. The activity eliminates 10% of the risk posed by the risk scenarios it addresses. 
Moderately effective. The activity eliminates 50% of the risk posed by the risk scenarios it addresses. 
Highly effective. The activity eliminates approximately 100% of the risk posed by the risk scenarios it 

Score 
0 
1 
2 
3 
4 

1 5 

J2d) Scale for Duration of ImDact on Health and Safetv Risk 

Duration of Risk Impact 
Oneyear 
Twoyears 
Three years 
Five years 
Tenyears 
Twenty yearsormore 

What is the duration of the risk reduction attributable to one year of work on the activity? For activities 
which milst be conducted on a regular basis in order to achieve the desired benefits, you should assign a 
score reflecting the frequency with which the activity milst be conducted (e$., assign a " I "  for an 
activity which must be conducted every other year, and assign a "0" for- ongoing activities that must be 
conducted evety year). Generally, scores above "0" should be reserved for activities that involve capital 
expenditures whose costs are incurred in FY9.5, but whose benefits extend beyond the fiscal year. 
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SECTION 3: ENVIRONMENTAL RISK 

r 

Worker Health 
a Safety 

I\bi'' lo cost Savings Public Health Produdivny 
8 Safety u1 Achieving Perform 

Current Mission Future Mission Or Losses 

This section scores the degree to which funding reductions to the activity impact environmental 
risk. If reducing environmental risk is not a principal motivation for the activity, or if a one-year 
reduction or lapse in funding will have no effect on environmental risk, skip to Section 4. 

Remember to base your scores on assumptions about what would actually happen. If mitigating 
measures would be taken that eliminate incremental environmental risks, you should not score this 
section. 

Impacts of the activity on environmental risk are scored using five measures: 

What type of environmental resources are potentially at risk if the activity is not funded? 
For example, is there a risk to special resources such as endangered species habitat? 
What is the size of the area containing the identified resources that is potentially at risk of 
environmental damage if the activity is not funded? 

Assuming the activity is not conducted and environmental damage does occur to the 
identified resources, what is the expected severity of this impact? 
What is the annual likelihood that an environmental impact of the identified level of 
severity will occur to the identified resources if the activity is not funded? If the activity 
receives 10% reduced funding? If the activity receives target funding? 
What is the duration of the identified environmental risk impact attributable to carrying 
out the activity? 

Identify the risk scenarios (initiating event and consequences) to consider in scoring. You should 
consider only those risk scenarios that are more likely to occur if the activity is not conducted than if the 
activity receives target funding. Then score the scenarios using the following scales. 
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(3a) 
Assuming the activity is not funded, what type of environmental resousces are potentially ut risk? 

Scale for Tvpe of Environmental Resources At Risk 

Score 
0 

1 

Type of Resources At Risk 
Land which may currently or potentially be put to agricultural, commercial, residential, or recreational use (e.g. 
after remediation). 
Environmentally valuable resources such as sensitive species, species of concern, or unique habitats: wetlands; 
sites or areas of prehistoric, historic, or cultural significance; surface water or ground water. 

/3b) 

Assuming the activity is not funded, what is the size of the asea containing the identified t-esousces that 
is potentially at sisk of envirorimental damage? 

Scale for Extent of Environmental Resources At Risk 

Score 
0 
1 
2 
3 
4 
5 
6 

Extent of Environmental Resources At  Rbk 
No more than 1 acre. 
Approximately 5 acres. 
Approximately 100 acres. 
Approximately 500 acres. 
Approximately 2,000 acres. 
Approximately 10,000 acres. 
Approximately 20,000 acres. 

/3c) Scale for Severity of Environmental ImDact 
Assuming the activity is notfunded and that environmental damuge does occur to the identified 
resources, what is the expected severity of this impact? 

Score 
n 
1 

2 

Severity of Impact 
Failure to fund the activity poses essentially zero threat to the environment. 
Failure to fund the activity poses a low threat to the environment: 
0 If environmental exposures occur, they would produce a minor and temporary impact on the environment 

which would cause no lasting damage. 
Failure to fund the activity poses a moderate threat to the environment: 
0 If exposures occur, they would produce a temporary impact on the environment which would be largely self 

correcting within about 10 years. 
Failure to fund the activity poses a high threat to the environment: 
0 If exposures occur, they would produce pewanent damage to the environment. 
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(3d) 
What is the annual likelihood that an environmental impact of the ident@ed level of severity will occiir 
to the identified resources? Use the scale below to provide three scores: om assuming the activity is 
twt conducted, one assuming the activity receives a 10% funding reduction, and one assuming the 
activity receives target funding. 

Scale for Likelihood of Impact on Environment 

Score 
0 
1 

2 

3 

4 

5 
6 
7 

Likelihood of Impact on the Environment 
The likelihood is essentially zero. 
Extremely unlikely. The chances of such ;an environmental exposure are approximately 1 chance in 1,000.000 
per year. 
Very unlikely. The chances of such an environmental exposure are on the order of 1 chance in 100,000 per 
year. 
Moderately unlikely. The chances of such an environmental exposure are on the order of 1 chance in 10.000 
per year. 
Somewhat unlikely. The chances of such an environmental exposure are on the order of 1 chance in 1.000 per 
year. 
Relatively likely. The chances of such an environmental exposure are on the order of 1 chance in 100 per year. 
Very likely. The chances of such an environmental exposure are on the order of 1 chance in 10 per year. 
Assured or almost certain. Such an environmental exposure is virtually certain to result in a one year period. 

/3e) Scale for Duration of Environmental Risk Imuact 

Score Duration of Risk Impact 
0 Oneyear 
1 Twoyears 
2 Three years 

. 3 Fiveyears 
4 Tenyears 
5 Twenty years or more 

What is the duration of the risk reduction attributable to one year of work on the activity? For activities 
which must be conducted on a regular basis in order to achieve the desired benefits, you should assign a 
score reflecting the frequency with which the activity must be conducted (e.g., assign a "I"  for an 
activity which must be conducted every other year, and assign a "0" for ongoing activities that must be 
coriducted every year). Generally, scores above "0" should be reserved for activities that involve capital 
expenditures whose costs are incurred in FY95, but whose benefits extend beyond the fiscal year. 
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SECTION 4: SECURITY AND SAFEGUARDS 

Maximize Eaneffl 

r I 

I I 

Strategic 
Environmental Regulatory Public Posnioning 8 

Elfeaive Use 
of Resources 

Health 8 
Complianca Concern Protealon 

, I  . 

I i 

Worker Heallh Public Heash 
& Safety & Safev 

This section scores the degree to which funding reductions to the activity impact security and 
safeguards risk. If improving security and safeguards is not a principal motivation for the activity, 
or if a one-year reduction or lapse in funding will have no significant effect on security and 
safeguards risk, skip to Section 5. 

If mitigating measures would be taken that eliminate incremental security risks, you should not 
score this section. 

Impacts of the activity on security risk are scored using four measures: 

(4a) What is the annual likelihood that an attempt will be made to breach security and 
safeguards related to this activity? 

(4b) Assuming that an attempt at a security and safeguards breach is made, what is the 
likelihood that the attempt will be successful if the activity is not conducted? If the 
activity receives 10% reduced funding? If the activity receives target funding? 
Assuming that a security and safeguards breach is attempted and is successful, how 
serious are the likely consequences of the breach? 

(4c) 

(4d) What is the duration of the security risk reduction attributable to carrying out the activity? 

Identify the risk scenarios (initiating event and consequences) to consider in scoring. You should 
consider only those risk scenarios that are more likely to occur if the activity is not conducted than if the 
activity receives target funding. Then score the scenarios using the following scales. 
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/4a) 

What is the unnual likelihood that an attempt will be made to breach security and safeguards related to 
this uctivity? An "attempt" is defmed to occur when an individual tukes a substantial step towards 
comniissiori of a security or safeguards breach. Such an incident is considered an attempt even if the 
attempt is thwarted. Consider orily those types of security and sufeguards attempts that would be 
uddressed by the activity. 

Scale for Likelihood of Securitv and Safeguards Attempt 

Score 
0 
1 

2 

Annual Likelihood of Security Incident (Attempt) 
The likelihood is essentially zero. 
Extremely unlikely. The chance that an attempt will occur in a one-year period is approximately 1 chance in 
1,000,000. 
Very unlikely. The chance that an attempt will occur in a one-year period is on the order of 1 chance in 

Moderately unlikely. The chance that an attempt will occur in a one-year period is on the order of 1 
io-ooo. 

5 
6 

I 4 I Somewhat unlikely. The chance that an attempt will occur in a one-year period is on the order of 1 chance in I - -  
1,000. 
Relatively likely. The chance that an attempt will occur in a one-year period is on the order of 1 chance in 100. 
Very likely. The chance that an attempt will occur in a one-year period is on the order of 1 chance in 10. 

1 Score 
0 
1 

I 7 I Assured or almost certain. Such an attempt is virtually certain to occur in a one-year period. I 

Likelihood of Success I 
The likelihood is essentially zero. 
Extremely unlikely. The chances of a security breach resulting from the attempt are approximately 1 chance in 

J4b) 

Assirntitig an attempt at a security arid safeguards breach is made, what is the likelihood that the attempt 
will be successful? Use the scale below to provide three scores: one assuming no funding for the 
activity, one assuming the activity receives 10% reduced funding, and one assuming the activity receives 
target funding. 

Scale for Likelihood of Success of Securitv and Safeguards AttemDt 

2 

3 

4 

5 

6 
, 7 

1,000,000. 
Very unlikely. The chances of a security breach resulting from the attempt are on the order of 1 chance in 
100,Ooo. 
Moderately unlikely. The chances of a security breach resulting from the attempt are on the order of 1 chance 
in 10,000. 
Somewhat unlikely. The chances of a security breach resulting from the attempt are on the order of 1 chance in 
1,000. 
Relatively likely. The chances of a security breach resulting from the attempt are on the order of 1 chance in 
100. 
Very likely. The chances of a security breach resulting from the attempt are on the order of 1 chance in 10. 
Assured or almost certain. The attempt is virtually certain to result in a security breach. 
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J4c) 

Assuming that a security and safeguards breach is attempted and is successful, how serious are the 
likely consequences of the breach? 

Scale for Severitv of Securitv or Safeguards tncident 

Score 
0 
1 
2 
3 

4 

Security and Safeguards Severity 
Security incident does not result in any compromise of security or loss of materials. 
Security incident results in loss or compromise of sensitive information. 
Security incident results in loss of classified information. 
Security incident results in loss, diversion, theft or compromise of category I11 or IV quantities of SNM or minor 
radiological sabotage (quantity of material involved is small and health effects are minor and limited to workers). 
Security incident results in loss, diversion, or theft of category I or I1 quantities of S N M  or major radiological 
sabotage (quantity of material involved is large or health effects to the public occur). 

J4d) 
What is the duration of the risk reduction attributable to one year of work on the activity? For activities 
which must be conducted on a regular basis in order to achieve the desired benefits, you should ussigri a 
score rejlecting the fiepericy with which the activity milst be conducted (e&, assign a " I "  for an 
activity which must be conducted every other year, arid assign a "0" for ongoing activities thut must be 
conducted every year). Generally, scores above "0" should be reserved for activities that involve capital 
expenditures whose costs are incurred in FY9.5, but whose benefits extend beyond the fiscal year. 

Scale for Duration of Impact on Securitv and Safeguards Risk 

1 
2 
3 
4 
5 

I Score I Duration of Risk Impact I 
Twoyears 

Fiveyears 
Tenyears 
Twenty years or more 

Threeyears 
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SECTION 5: REGULATORY COMPLIANCE 
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This section scores the degree to which the funding reductions to the activity impact the potential 
for regulatory violations. If the activity is not required or if a one-year reduction or lapse in 
funding will have no significant effect on the potential for regulatory violations, skip to Section 6. 
If mitigating measures would be taken that eliminate any incremental risk of regulatory violations, you 
should not score this section. Instead, such mitigating measures are likely to result in increased costs or 
decreased worker productivity, which are scored in subsequent sections. 

Impacts of .the activity on the potential for regulatory violations are scored using two measures: 

(5a) 

(5b) 

How serious are the potential regulatory violations that may occur if the activity is not 
conducted? 

How likely is it that credible allegations of a violation of the indicated seriousness will 
occur if the activity is not conducted? If the activity receives 10% reduced funding? If 
the activity receives target funding? 

Identify the specific regulation or regulations to consider in scoring. You should consider only 
those regulations for which a violation is more likely to occur if the activity is not conducted than if the 
activity receives target funding. Then score the potential for regulatory violations using the following 
scales. 
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/5a) 

How serious ure the potential regulatory violations thut may occur if the uctivity is notfunded? 
Scale for Seriousness of Regulatorv Violation 

Score 
0 
1 

2 

3 

4 

5 

Seriousness of Violation 
No significant violation or no violation. 
The potential regulatory violation is of minor significance. 
0 A slippage will occur in meeting a commitment imposed by any of the following: 

- A non-legally binding or non-enforceable agreement, such as a Memorandum of Understanding or DOE 
request. 

- An internal contractual agreement of commitment. OR 
0 The violation may be an embarrassment for Laboratory officials and may be perceived as a breach of promise, 

but no external regulatory response action is expected. 
The potential regulatory violation is of moderate significance. 
0 A slippage will occur in meeting a generally non-enforceable obligation imposed by any of the following: 

- A DOE order/directive. 
- An obligation generally not subject to formal enforcement actions under a major environmental statute, 

regulation, Indian Tribe ordinance or resolution. OR 
0 Regulatory agencies are likely to take informal response actions to said violations, such as telephone calls or 

meetings. A formal written statement or notification of a violation is unlikely. 
The potential regulatory violation is of major significance. 
0 A slippage will occur in meeting one or more enforceable obligations imposed by any of the following: 

- An enforceable statutory requirement under a major environmental statute, regulation, or Indian Treaty. 
- A signed civil judicial enforcement action, such as a court order. 
- Enforceable obligations in the operating contract. OR 

0 The violation will result in civiVstipulated monetary or contractual penalties less than S250K. OR 
0 The violation will result in an administrative notification action by a regulatory agency (e.g.. Notice of 

Violation or Non-Compliance), and an initial escalated regulatory response action is likely. 
The potential regulatory violations are of very major significance. 
0 Numerous enforceable obligations (roughly 4) will be missed within the next three years, and the obligations 

correspond to numerous separate regulated units. In addition, these slippages produce irreversible, long-term 
regulatory consequences in the next three years. OR 

0 CiviVstipulated monetary or contractual penalties greater than $250K. OR 
0 An escalated regulatory response action of a most serious nature is almost certain (e.g., injunctive relief by 

Federal dismct courts). 
The potential regulatory violations are of the most serious significance. 
0 The conditions necessary to qualify for a score of at least a 3 are met, plus it is estimated that regulatory 

agencies will respond to the violation by formally charging that the Laboratory is responsible for reckless and 
knowing failure to take mandated actions necessary to prevent an imminent and substantial endangerment to 
public health, welfare, or the environment. 
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' J5b) Scale for Likelihood of Allegations - of a Violation 

How likely is it that a credible allegation of the violation you indicated above will occur? Use the scale 
below to provide three scores: one assuming the activity is not funded, one assuming the activity 
receives IO% reduced funding, and one assuming the activity receives target funding. 

Score 
0 
1 

2 

3 

4 

5 

6 

Likeliliood of AllePations of a Violation 
The likelihood is essentially zero. 
Odds are very low. The chance that a credible allegation of a violation will be made is approximately 1 chance 
in 1,000. 
Odds are low. The chance that a credible allegation of a violation will be made is on the order of 1 chance in 
100. 
Odds are moderate. The chance that a credible allegation of a violation will be made is on the order of 1 
chance in 10. 
Odds are even. The chance that a credible allegation of a violation will be made is on the order of 1 chance in 
2. 
Odds are high. The chance that a credible allegation of a violation will be made is on the order of 3 chances in 
4. 
Assured or almost certain. A credible allegation of a violation is virtually certain to occur. 
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SECTION 6: PUBLIC CONCERN 
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This section scores the degree to which funding reductions to the activity affect the overall level 
of public concern about the Lab. If a one-year reduction or lapse in funding for the activity is not 
expected to significantly affect public concern, skip to Section 7. If the effect of carrying out the 
activity is to shift public concern to the problems addressed by the activity, but not to increase the overall 
level of public concern about the Lab as a whole, this impact should not be scored. 

Ability to 
Pedorm Cost Savings 
Future or Losses 

Mission 

Produdivity 
in Achwing 

Cment Mission 
Public Heahh 
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Impacts of the activity on the level of public concern about the Lab as a whole are scored using 

(6a) 

two measures: 

What will be the level of public concern generated by the problems addressed by the 
activity if the activity is not conducted? If the activity receives 10% reduced funding? If 
the activity receives target funding? 

What is the likelihood that not funding the activity will result in the identified difference in 
the level of public concern relative to target funding? What is the likelihood that 10% 
reduced funding will result in the identified difference in public concern? 

(6b) 

Score the level of public concern using the following scales. 
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/6a) Scale for Public Concern 

What will the level of public concerti be segasding the problems addsessed by the activity? Use the 
scale below to provide three scores: one assiimirig the uctivity is not funded, one assuming the activity 
receives 10% reduced funding, and one assiimirig the activity receives target funding? 

Score 
0 

1 

2 

3 

4 

5 

6 

Level of Public Concern 
High positive visibility. Nearly all regional residents are aware of the issues addressed by the activity. Many 
area residents believe that the Lab's action is vital to the community. 
0 Media response or other indicators of public concern will be strongly positive, will occur over the long term, 

and will extend beyond local level. 
0 Long-term positive visibilities on public perceptions as a whole will likely occur. OR 
0 Socioeconomic gains to the local community resulting from the activity are on the order of $50 million. 
Moderate positive visibility. Nearly all local residents are aware of the issues addressed by the activity. Many 
area residents view the Lab's action as very responsible and appropriate. 
0 Media response or other indicators of public concern will be positive, and will either occur over the long term 

or extend beyond the local level. 
0 Strong potential exists for a positive visibility on long-term public perceptions as a whole. OR 
0 Socioeconomic gains to the local community resulting from the activity are on the order of $5 million. 
Slight positive visibility. Many local residents are aware of the issues addressed by the activity. At worst, these 
residents feel neutral about the Lab's action, while some local residents view the action as very responsible and 
appropriate. 
0 Media response or other indicators of public concern will be largely positive, but will occur primarily on a 

short-term basis and at a localized level. 
0 Some potential exists for a positive visibility on long-term public perceptions as a whole. OR 
0 Socioeconomic gains to the local community resulting from the activity are on the order of $0.5 million. 
No visibility. Nearly all local residents will give the issues addressed by the activity little thought. 
0 No signifcant level of media response or other indicators of public concern will occur. 
0 Essentially no potential exists for visibility on long-term public perceptions as a whole. 
0 Socioeconomic effects on the local community are negligible. 
Slight negative visibility. Many local residents feel some concern about the issues addressed by the activity. 
Some area residents believe the Laboratory's actions are inappropriate. 
0 Media response or other indicators of public concern will be largely negative, but will occur primarily on a 

short-term basis and at a localized level. 
0 Some potential exists for a negative visibility on long-term public perceptions as a whole. OR 
0 Socioeconomic losses or opportunity costs resulting from the activity are on the order of $05 million. 
Moderate negative visibility. Nearly all local residents feel some concern about the issues addressed by the 
activity. Many area residents believe that the Laboratory's actions are inappropriate. 
0 Media response or other indicators of public concern will be negative, aiid will either occur over the long term 

or extend beyond the local level. 
0 Strong potential exists for a negative visibility on long-term public perceptions as a whole. OR 
0 Socioeconomic losses or opportunity costs resulting from the issue are on the order of $5 million. 
High negative visibility. Nearly all regional residents feel some concern about the issues addressed by the 
activity. Many area residents believe that the Laboratory's actions demonstrate a disregard for public health and 
safety, or renege on a promise or commitment of fundamental importance. 
0 Media response or other indicators of public concern will be strongly negative, will occur over the long term, 

and will extend beyond the local level. 
0 Long-term negative visibilities on public perceptions as a whole will likely occur. OR 
0 Socioeconomic losses or opportunity costs resulting from the problem are on the order of $50 million. 
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16b) Scale for Likelihood of ImDact on Public Concern 

Score 
0 
1 

2 

3 

4 

5 

How likely is it that not funding the activity will result in the identified change in the level of public 
concern relative to finding the activity at the target level? Assign a second score using the same scale 
to indicate how likely it is thut a 10% reduction in funding will result in the identified change in the 
level of public concern relative to target funding. 

Likelihood of Impact on Public Concern 
The likelihood is essentially zero. 
Odds are very low. The chance that the identified irnpact on public concern will occur is approximately 1 
chance in 1,000. 
Odds are low. The chance that the identified impact on public concern will occur is on the order of 1 chance in 
100. 
Odds are moderate. The chance that the identified impact on public concern will occur is on the order of 1 
chance in 10. 
Odds are even. The chance that the identified impact on public concern will occur is on the order of 1 chance in 
2. 
Odds are high. The chance that the identified impact on public concern will occur is on the order of 3 chances 
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SECTION 7: WORKER PRODUCTIVITY 
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This section scores the degree to which the funding reductions to the activity impact the 
productivity of Lab workers. If a one-year reduction or lapse in funding to the activity will have no 
significant effect on Lab productivity, skip to Section 8. 

In this section you must be careful in making assumptions about what will be done under the 
reduced and target funding options. If failing to carry out the activity at the target level results in a 
decrease in worker productivity, but additional workers are hired to assure the same amount of work gets 
done, this should be scored as an impact on cost in a subsequent section and not as an impact on 
productivity. If, instead, failing to carry out the activity at the target level results in a decrease in worker 
productivity that is not offset by hiring additional workers, this should be scored as an impact on 
productivity in this section. Thus, before scoring this section, decide whether the impact of reduced 
funding to the activity on worker productivity will be offset by some expenditure (e.g., hiring additional 
workers). If the productivity impact will be offset, do not score this section. 

Note that this section is not intended to measure potential impacts on the scope of the Lab’s 
mission. Instead, it is intended to measure marginal increases or decreases in the productivity of Lab 
employees in performing the current scope of mission-related work. Impacts on the long-term scope of 
the Lab’s mission are measured in the next section. 

Impacts of the activity on productivity are scored using four measures: 

(7a) What is the size of the population of LANL personnel engaged in Laboratory operations 
whose productivity might be affected if the activity is not conducted? If the activity 
receives 10% reduced funding? 
For a typical worker whose productivity is affected, what is the extent of the productivity 
loss or gain that will result from not funding the activity (relative to funding the activity at 
the target level)? What is the extent of the loss or gain that wiU result from a 10% 
reduction in funding below the target level? 

(7b) 
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What is the likelihood that a typical member of the identified population will experience 
the identified productivity loss or gain if the activity is not conducted? If the activity 
receives 10% reduced funding? 

1 
2 
3 
4 
5 
6 
7 
8 
9 

What is the duration of the identified impacts on productivity attributable to the activity? 

Roughly 1 LANL worker 
Roughly 5 LANL workers 
Roughly 10 LANL workers 
Rouphly 50 LANL workers 
Roughly 1OOLANLworkers 
Roughly 500LANLworkers 
Roughly 1,OOO LANL workers 
Roughly 5,OOO LANL workers 
Roughly 10,OOO LANL workers 

Identify the specific means by which productivity is potentially impacted and then score the 
productivity impact using the following scales. 

{7a) 
What is the number of LANL personnel engaged in Laboratoi y operations whose productivity would be 
affected by a reduction in funding below the target level? Use the scale below to assign two scores: one 
for- the population affected if the activity is not conducted, and one for the population affected if the 
activity receives 10% reduced funding. 

Number of LANL Personnel Whose Productivitv is Affected 

Score I Size of LANL Worker Population 1 



17b) 
For a typical worker whose productivity is affected by a reduction in funding below the target level, 
what is the extent of the productivity loss or gain? Use the scale below to assign two scores: one for the 
ysoductivity loss or gain if the activity is not conducted, and o w  for the productivity loss or gain if the 
activity receives 10% reduced funding. 

Scale for Worker Productivity Loss or Gain 

- 
Score 

0 
- Productivity Impact 

Very large increase. The productivity of the identified workers is likely to increase by about 30% (6 days 
saved per month) as a result of reduced funding to the activity, because reduced funding is likely to result in: 
0 a very large increase in the quality and/or availability of facilities/equipment that are critical to employee 

productivity: 
0 a very large increase in the quality of management services, systems. and/or processes that are critical to 

employee productivity: 
0 a very large increase in employees' morale and motivation in jobs where morale and motivation have a critical 

impact on employee productivity: OR 
0 a very large increase in employees' knowledge, skills, and abilities (KSAs) in jobs where these KSAs have a 

critical impact on employee productivity. 
Large increase. The productivity of the identified workers is likely to increase by about 15% (3 days saved 
per month) or more as a result of reduced funding to the activity, because reduced funding is likely to result in: 
0 a large increase in the quality and/or availability of facilities/equipment that are very important to employee 

productivity: 
0 a large increase in the quality of management services, systems, and/or processes that are very important to 

employee productivity: 
0 a large increase in employees' morale and motivation in jobs where morale and motivation have a particularly 

large impact on employee productivity: OR 
0 a large increase in employees' knowledge, skills, and abilities (KSAs) in jobs where these KSAs have a 

particularly large impact on employee productivity. 
Moderate increase. The productivity of the identified workers is likely to increase by about 5% (1 day saved 
per month) as a result of reduced funding to the activity, because reduced funding is likely to result in: 
0 a moderate increase in the quality and/or availability of facilities/equipment that are important for employee 

productivity: 
0 a moderate increase in the quality of management services, systems, and/or processes that are important to 

employee productivity: 
0 a moderate increase in employees' morale and motivation in jobs where morale and motivation have an 

impact on employee productivity; OR 
0 a moderate increase in employees' knowledge, skills, and abilities (KSAs) in jobs where these KSAs have an 

impact on employee productivity. 
No discernible impact. There is no reason to believe that the productivity of the identified workers will be 
significantly impacted. Productivity levels are the same as under target funding. 

(continued on next page) 
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4 

5 

6 

(continued from previous page) 
Moderate decrease. The productivity of the identified workers is likely to decrease by about 5% (1 day lost 
per month) as a result of reduced funding to the activity, because reduced funding is likely to result in: 
0 a moderate decrease in the quality ,and/or availability of facilities/equipment that are important for employee 

productivity; 
0 a moderate decrease in the quality of management services, systems, and/or processes that are important to 

employee productivity; 
0 a moderate decrease in employees' m o d e  and motivation in jobs where morale and motivation have an 

impact on employee productivity; OR 
0 A moderate decrease in employees' knowledge, skills, and abilities (KSAs) in jobs where these KSAs have an 

impact on employee productivity. 
Large decrease. The productivity of the identified workers is likely to decrease by about 15% (3 days lost per 
month) or more as a result reduced funding to the activity, because reduced funding is likely to result in: 
0 a large decrease in the quality ,and/or availability of facilities/equipment that are critical to employee 

productivity; 
0 a large decrease in the quality of management services, systems, and/or processes that are critical to employee 

productivity; 
0 a large decrease in employees' morale and motivation in jobs where morale and motivation have a particularly 

large impact on employee productivity; OR 
0 A large decrease in employees' knowledge, skills, and abilities (KSAs) in jobs where these KSAs have a 

particularly large impact on employee productivity. 
Maximum decrease. The productivity of the identified workers is likely to decrease by about 100% because: 
0 the identified workers will not be able to carry out their usual tasks. The worker's program or facility may 

have temporarily suspended operations, or the worker may have been reassigned to activities which prevent 
him or her from carrying out usually productive tasks. 

/7c) Likelihood of Productivitv Loss or Gain 
What is the likelihood that the identified productivity loss or gain will occur to a typical member of the 
identified population? Use the scale below to assign two scores: one for the likelihood of the identijied 
impact of not funding the activity, and one for the identified impact of funding the activity at the 10% 
reduced level. 

Score 
0 
1 

- 

2 

3 

4 

5 

6 
- 

Likelihood of Productivity Loss 
The likelihood is essentially zero. 
Odds are very low. The chances that the identified productivity gains/losses will occur to a typical member of 
the identified population are approximately 1 chance in 1,000. 
Odds are low. The chances that the identified productivity gahsfiosses will occur to a typical member of the 
identified population are on the order of 1 chance in 100. 
Odds are moderate. The chances that the identified productivity gains/losses will occur to a typical member of 
the identified population are on the order of 1 chhce in 10. 
Odds are even. The chances that the identified productivity gains/losses will occur to a typical member of the 
identifed population are on the order of 1 chance in 2. 
Odds are high. The chances that the identified productivity gahs/losses will occur to a typical member of the 
identified population are on the order of 3 chances in 4. 
Assured or almost certain. The identified productivity gains/losses are virtually certain to occur for all 
members of the identified population. 
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J7d) Scale for Duration of Productivity Impact 

Score 
0 
1 
2 
3 
4 
5 

What is the duration of the productivity impact attributable to one year of work on the activity? For 
activities which must be conducted on a regular basis in order to avoid adverse productivity impacts, 
you should assign a score reflecting the frequency with which the activity must be conducted (e.g., 
assign a "1" for an activity which must be conducted every other year, and assign a "0" for ongoing 
activities thut must be conducted every year). Generally, scores above "0" should be resetved for 
activities thut involve capital expenditures whose costs are incurred in FY95, but whose benefits extend 
beyond the fiscal year. 

Duration of Productivity Impact 
One year 
Twoyears 
Three years 
Five ye,m 
Ten years 
Twenty years or more 
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SECTION 8: ABILITY TO PERFORM FUTURE MISSION 
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This section scores the degree to which the funding reductions to the activity potentially affect the 
scope of the Lab's mission. Do not score this section if you have scored worker productivity 
(Section 7) or if you plan to score cost savings or losses (Section 9). Also, if a one-year reduction or 
lapse in funding for the activity has no significant potential effect on the scope of the Lab's 
mission, skip to Section 9. Impacts on the scope of the Lab's mission are defined in this section to 
include the potential for DOE to assign new mission elements to the Lab and the potential for DOE to 
remove existing mission elements due to increases or decreases in Lab capabilities. 

Lmpacts of the activity on the potential scope of the Lab's mission are scored using two measures: 

(8a) What is the potential impact of not funding the activity on the ability to perform new tasks 
or provide new services related to the Lab mission? What is the potential impact of 10% 
reduced funding to the activity? 

(8b) What is the likelihood that the identified mission impact will occur if the activity is not 
funded? If the activity receives 10% reduced funding? 

Idenhfy the specific means by which a potential loss in the scope of mission-related work could 
occur and then score the productivity impact using the following scales. 
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/Xa) Scale for Imuact on Mission Objectives 

, Likelihood of Impact on Mission 0b.jectives 
~ The likelihood is essentially zero. 
Odds are very low. The chance that an impact of the identified size and importance will occur is approximately 
1 chance in 1,000. 
Odds are low. The chance that an impact of the identified size and importance will occur is on the order of 1 
chance in 100. 
Odds are moderate. The chance that an impact of the identified size and importance will occur is on the order 
of 1 chance in 10. 
Odds are even. The chance that an impact of the identified size and importance will occur is on the order of 1 
chance in 2. 
Odds are high. The chance that an impact of the identified size and importance will occur is on the order of 3 
chances in 4. 
Assured or almost certain. An impact of the identified size and importance is virtually certain to occur. 

What is the potential impact of funding the activity below the target level on the ability to p e ~ o r m  new 
tush or provide new services related to the Lab missioii? Use the following scale to assign two scores: 
oiie for the potential impact if the activity is notfiuided, atid olie for the potential impact if the activity 
receives 10% reduced funding. 

Score 
0 
1 

2 

3 

Mission Impact 
No Discernible Impact: the scope of the Lab’s mission is roughly the same as under target funding. 
Moderate Adverse Impact: measurably decreases the scope of the Lab’s mission. 
0 DOE removes or fails to fund mission related projects that would have been performed at the Lab had the 

activity received target funding; this action is attributable solely to the decrement in funding to the activity 
being scored. 

0 The total economic loss to the Lab is approximately S 10 million. 
Major Adverse Impact: substantially decreases the scope of the Lab’s mission. 
0 DOE removes or fails to fund major mission elements that would have been performed at the Lab had the 

activity received target funding; this action is attributable solely to the decrement in funding to the activity 
being scored. 

0 The total economic loss to the Lab is approximately S 100 million. 
Critical Adverse Impact: threatens the future of a large fraction of mission-related work at the Lab. 
0 DOE removes or fails to fund a large fraction of the mission elements that would have been performed at the 

Lab had the activity received target funding: this action is attributable solely to the decrement in funding to 
the activity being scored. 

0 The total economic loss to the Lab is $500 million or greater. 

/8b) Scale for the Likelihood of Imuact on Mission Obiectives 

What is the likelihood that the identified mission impacts will occiir? Use the scale below to assign two 
scores: one for the identified impact of not funding the activity, and one for the identified impact of 
fiiiidiiig the activity at the 10% reduced level. 

Score 

5 
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SECTION 9: COST SAVINGS OR LOSSES 

Health 8 
safety 

Strategic 
Environmental Securny 8 Regulatory Public Positioning 8 

Effedive Use 
of Resources 

Proledion Safeguards Corrpliance Conann 

Workw Heanh Public Health 
8 safety 8 Safety in Achieving 

Current Mission Mission I... 
This section scores the degree to which the funding reductions to the activity potentially result in 

cost savings or losses relative to the target funding option. The direct cost of the activity should not be 
included in this section. If a one-year reduction or lapse in funding is not likely to result in 
significant cost savings or losses, do not complete this section; the scoring process is finished. This 
section provides scales to score two different categories of cost savings or losses: cost savings or losses 
attributable to facility impacts (e.g., maintenance costs, catastrophic facility replacement or repair costs), 
and other cost savings or losses not included in the direct cost of the activity (e.g., costs of hiring 
additional staff). 

9.1 Cost Savings or Losses Attributable to Facility Impacts 
Would a reduction below target funding for the activity result in any cost savings or losses due to 

impacts on facilities? It is envisioned that two primary types of impacts should be scored here: impacts 
of activities on facility maintenance costs, and impacts of activities on the likelihood that catastrophic 
events (e.g., fires and earthquakes) will result in the incurrence of facility replacement or repair costs. 
If there is no significant facility-related cost impact, skip to Section 9.2. 

Cost savings or losses attributable to facility impacts are scored using two measures: 

(9a) How large is the potential facility-related cost savings or loss attributable to not 
conducting the activity (relative to conducting the activity at the target level)? 
Attributable to conducting the ac&ity at the 10% reduced level? 

(9b) If the potential facility-related cost savings or loss is speculative (e.g., the potential cost 
savings or loss would result from some catastrophic event), what is the likelihood of the 
identified cost savings or loss, assuming the activity is not conducted? Assuming the 
activity receives 10% reduced funding? 

Identify the specific means by which a facility impact could occur and cost savings or losses could 
result and then score the impact using the following scales. 
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/9a) 

What is the potential impact of fundirig the activity below the target level on facility-related costs such 
us facility replacement and maintenunce costs? Use the following scale to assign two scores: one for 
the potential impact if the activity is not funded, and one for the potential impact if the activity receives 
10% reduced funding. 

Scale for Facility-Related Cost Savings or Losses 

Score 
0 
1 

2 

3 

4 

5 

6 

J9b) 

What is the likelihood that the identified facility-related cost impacts will occur? Use the scale below to 
assign two scores: one for the identifled impact of not funding the activity, and one for the identifled 
impact of funding the activity at the IO% reduced level. 

Scale for Likelihood of Potential Savings or Losses 

Likelihood of Savingdhsses 
The likelihood is essentially zero. 
Odds are very low. The chances that reduced funding to the activity will lead to the identified savings or losses 
are approximately 1 chance in 1,000. 
Odds are lorn. The chances that reduced funding to the activity will lead to the identified savings or losses are 
on the order of 1 chance in 100. 
Odds are moderate. The chances that reduced funding to the activity will lead to the identified savings or losses 
are on the order of 1 chance in 10. 
Odds are even. The chances that reduced funding to the activity will lead to the identified savings or losses are 
on the order of 1 chance in 2. 
Odds are high. The chances that reduced funding to the activity will lead to the identified savings or losses are 
on the order of 3 chances in 4. 
Assured or almost certain. The identified cost savings/losses are virtually certain to occur if the activity 
receives reduced funding. 
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9.2 Other Cost Savings or Losses 
Would a reduction in funding below the target level result in any other cost savings or losses not 

included in the activity's direct cost'? If there is no significant effect on other costs, skip this section; 
the scoring process is finished. Costs for any mitigative measures required by the reduced funding 
option (e.g., hiring additional staff) should be scored here. 

Impacts of the activity on other costs are scored similarly to impacts on facility-related costs, 
using two measures: 

How large is the potential cost savings or loss attributable to not conducting the activity 
(relative to conducting the activity at the target level)? Attributable to conducting the 
activity at the 10% reduced level? 

If the potential cost savings or loss is speculative (e.g., the potential cost savings or loss 
would result from some unlikely event), what is the likelihood of the identified cost 
savings or loss, assuming the activity is not conducted? Assuming the activity receives 
10% reduced funding? 

Identify the specific means by which a facility impact could occur and cost savings or losses could 
result and then score the impact using the following scales. 

f9c) Scale for Other Cost Savings or Losses 

What is the poteiztial impact offiuiding the activity below the target level on other- costs not related to 
facility impacts (e.g., costs of hiring additioiml personnel)? Use the following scale to assign two 
scores: one for the potential impact i f  the activity is notfunded, and one for the potential impact i f  the 
activity receives 10% reducedfiuidiiig. 



19d) Scale for Likelihood of Potential Savings or Losses 
What is the likelihood that the identified cost impacts will occur? Use the scale below to ussigii two 
scores: one for the identijied impact of notfiinding the activity, and oiie for the identijied impuct of 
funding the activity at the IO% reduced level. 

Score 
0 
1 

2 

3 

4 

5 

6 

Likelihood of Savingdhsses 
The likelihood is essentially zero. 
Odds are very low. The chances that reduced funding to the activity will lead to the identified savings or losses 
are approximately 1 chance in 1,000. 
Odds are low. The chances that reduced funding to the activity will lead to the identified savings or losses are 
on the order of 1 chance in 100. 
Odds are moderate. The chances that reduced funding to the activity will lead to the identified savings or losses 
are on the order of 1 chance in 10. 
Odds are even. The chances that reduced funding to the activity will lead to the identified savings or losses are 
on the order of 1 chance in 2. 
Odds are high. The chances that reduced funding to the activity will lead to the identified savings or losses are 
on the order of 3 chances in 4. 
Assured or almost certain. The identified cost savings/losses are virtually certain to occur if the activity 
receives reduced funding. 
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SECTION 1. 
EXECUTIVE SUMMARY 

In its “Final Report,” the Support and Services CQI Sub-team on Sourcing proposed a 
process for aiding decisions regarding how best to provide services used by the Laboratory. For 
example, should a particular service be provided in-house, should it be out-sourced, or should it 
not be provided at all? A subsequent effort was then conducted to refine and test the process for 
aiding such decisions. 

DESCRIPTION OF THE PROPOSED PROCESS 

The proposed evaluation process consists of three stages: an information gathering phase, 
a qualitative screening phase, and a quantitative analysis phase. The information gathering phase 
consists of collecting relevant data. Much of the information required for an evaluation is readily 
available from internal providers. However, the evaluation of a specific service will require 
collecting additional data to clarify Laboratory costs, customer needs, community concerns, and 
the costs and characteristics of service functions available from external providers. Based on the 
data gathering phase, an alternative sourcing strategy for the service under evaluation is proposed. 
For example, if the service is currently provided in-house, then an alternative is proposed wherein 
at least some service functions are eliminated or provided through an out-sourcing option. 

The screening and quantitative phases apply cost-benefit reasoning to compare the 

costs and benefits account for Laboratory competitiveness, impacts on service customers, 
employee transition effects, and impacts on the local community. Applicable models and step-by- 
step instructions have been developed to enable a committee, composed of individuals familiar 
with the service, to conduct both the screening and quantitative phases. 

alternative sourcing strategy with the status quo to see if a change can be justified. Estimated 

The screening phase is a simplified version of the quantitative phase and serves as a device 
for filtering out options that need not be taken through the fdl ,  quantitative analysis. In the 
screening phase, the committee answers a logical sequence of yes-no evaluation questions. A 
flow chart specifies the questions and the order in which they are addressed, with subsequent 
questions depending on previous answers. There are three possible conclusions to the screening 
analysis-a recommendation for a sourcing change, a recommendation to retain the status quo, or 
a recommendation to conduct the quantitative phase of the evaluation. The specific 
recommendation is determined according to the qualitative cost-benefit comparison that is implied 
by the committee’s answers to the screening questions. 

The quantitative phase is based on the formal decision analysis technique known as 
multiattribute utility analysis. This approach has been used in several other prioritization 
applications at the Laboratory. Detailed scoring instructions have been developed for conducting 
the quantitative phase, and appropriate models and software have been implemented for 
translating input scores into costs and benefits. Although the basic measures and solution 
algorithms appear applicable across all services, it is likely that some modifications to the scoring 
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scales and scoring instructions will be necessary to tailor the approach for applications to specific 
services. 

RESULTS OF PILOT TESTS 

Six pilot tests were held wherein hypothetical sourcing alternatives for specific services 
were evaluated. The purpose of these tests was to test the process, not to reach tentative 
sourcing conclusions regarding specific services.’ The pilot test results strongly suggest that the 
proposed evaluation process provides a practical, highly efficient, and defensible basis for 
evaluating changes in sourcing. The screening phase alone appears adequate for the evaluation of 
many, if not most, services. The quantitative phase may be needed in ”close calls,” or when the 
added rigor of a quantitative approach is desirable to justify a potentially controversial decision. 
In addition to providing sourcing recommendations, applications of the evaluation process 
generate insights for how the current in-house sourcing option might be restructured or otherwise 
modified to improve benefits and/or to reduce costs. 

RECOMMENDATIONS AND CONCLUSIONS 

The proposed evaluation process appears well-suited for supporting one-time executive 
decisions to out-source or eliminate selected services. In addition, it may be useful to apply the 
process as part of a periodic review (e-g., in conjunction with the annual financial planning 
process) as a means for monitoring and improving the Laboratory’s service delivery systems. 

It is recommended that the formal evaluation process next be applied in a real decision- 
making environment. For example, a support service that is a candidate for out-sourcing could be 
identified and evaluated using the formal process. One or more of the services identified in the 
Service Customer Satisfaction Survey as high importance/low satisfaction are prime candidates 
for an application. Alternatively, the choice could be in response to a service provider’s request 
for a benefit-to-cost evaluation. Applications of the evaluation process to real sourcing decisions 
will test whether the outputs generated by the process would be perceived by decision makers as a 
sufficient basis for making real sourcing decisions. 

The pilot tests were incapable of producing reliable conclusions regarding sourcing for two reasons. First, in- 
house service managers were the sole providers of information and inputs for the screening and quantitative 
analyses of their respective services. Not surprisingly, analyses relying solely on unquestioned inputs from 
current providers can be expected to be biased towards maintaining the status quo. Realistic applications of 
the process would necessarily require critical review of inputs, participation of service customers, and realistic 
information regarding out-source alternatives. None of these requirements were satisfied in the pilot tests. 
Second, the quantitative analyses require specification of weights indicating the relative value of achieving 
competing objectives. Such weights are normally obtained from senior decision makers using a formal process 
for eliciting value judgments. Since no formal assessment of weights for the system has yet been conducted, 
the pilot test relied on a set of example weights. 
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Conducting a real application would require establishing an approved set of weights for 
quantitative analysis. Thus, if actual applications are envisioned, a logical next step would be to 
arrange for senior decision makers to participate in the roughly two-hour formal process of 
establishing the value weights for the system. 
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SECTION 2. 
INTRODUCTION AND OVERVIEW 

The Support and Services CQI Sub-team on Sourcing was formed to develop a process to 
assist the Laboratory in making sourcing decisions. For example, which services should be 
provided in-house, which should be out-sourced, and which should not be provided at all? The 
Final Report of the Sub-team outlined a formal process for evaluating sourcing options and 
recommended further development of this process. Consequently, an effort was conducted to 
refine and test the proposed process. This report describes the results of this subsequent effort, 
including the detailed steps and models constructed for evaluating sourcing options, the results of 
pilot testing the process, and recommendations for further work. 

In this report, a distinction is made between the process of evaluating sourcing options for 
a specific service and the overall process of obtaining the right mix of in-sourced versus out- 
sourced providers. Figure 1 illustrates the distinction. 

Identification of 
Services to be 

Overall 
Process 

Other Factors 

t 
Final Decision 

Regarding 
Service Sourcing 

Evaluation 
Process 

ReporVPresentation 

Figure 1. Relationship Between Evaluation Process and Overall Process 

The focus of the effort described in this report is the evaluation of sourcing options for a 
selected service. Less attention is given to the related questions of how to select services for 
evaluation and the order in which selected services should be evaluated. Furthermore, the fact , 

that the evaluation process is only an “aid” to decision making (it does not make decisions, it aids 
decision makers who make decisions) suggests that decision makers may want to include factors 
and considerations beyond those explicitly represented in the formal evaluation process. The 
“other factors” to be considered by decision makers are likely to be specific to the service and are 
similarly not addressed in depth by this study. 

However, since the evaluation process necessarily has some implications for how the 
overall process in which it is embedded should work, the report does contain a brief section 
describing several recommendations regarding the overall process in which the evaluation process 
is embedded. 
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The evaluation process for a service involves five basic steps, as enumerated below: 

1) Identification of the factors that should logically influence the choice of a 
sourcing option for the specified support service. 

2) Identification of alternative sourcing options to consider for the service. 

3) Identification of an appropriate team of stakeholders to conduct the 
evaluation. 

4) Conducting an analysis of alternative sourcing options according to the 
identified factors, using inputs and judgments provided by a committee 
representing the views of various stakeholders. 

5 )  Documentation of conclusions and recommendations and presentation of 
results to senior decision makers. 

The next seven sections of this report deal specifically with each of these five steps in the 
evaluation process. Steps one through three involve preparing for the analysis: enumerating and 
structuring the considerations to be included in the analysis, determining the options to be 
evaluated in the analysis, and selecting the individuals who should participare in providing inputs 
to the analysis, respectively. These steps are described in the third through fifth sections of this 
report. The fourth step in the evaluation process involves the actual analysis of sourcing options 
and is summarized in the sixth section of this report. Since the analysis to be conducted is 
relatively complex, and since the bulk of efforts to date have been devoted to developing the 
required analytical tools, more detailed descriptions of the screening and quantitative components 
of the analysis are presented in the seventh and eighth sections of the report respectively. Finally, 
the ninth section of the report describes the last step in the evaluation process: the development 
of appropriate outputs from the evaluation process to aid senior managers in making decisions 
regarding sourcing. 

Several pilot test applications of the evaluation process have been conducted. The tenth 
section of this report provides the detailed results of and conclusions from these pilot test 
applications. 

Finally, as mentioned earlier, the nature of the evaluation process does have some 
implications for the broader overall process (Le., selecting services for evaluation and making 
decisions based on recommendations from the evaluation process). Thus, the eleventh and last 
section of the report deals with specific recommendations for how the overall process might 
work. 
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SECTION 3. 
SUPPORT SERVICE SOURCING OBJECTIVES 

The first step in any evaluation process involves deciding what factors should be 
considered in determining the relative merit of alternatives. A primary question raised in the 
process of designing an evaluation methodology for support service sourcing options was: “Can a 
single set of objectives (or evaluation factors) be determined that is applicable to all support 
services?” The answer to this question is a qualified “Yes.” A single set of fundamental 
objectives for support service sourcing decisions was identified that appears to apply to the entire 
range of services to be considered. However, as will be discussed in later sections of this report 
(those dealing with the analysis process), the appropriate method for measuring the achievement 
of these objectives may differ somewhat from one service to the next, 

This section describes the high-level, fundamental objectives and associated criteria for 
evaluating sourcing options that apply across all services. Figure 2 depicts these criteria 
graphically in a “criteria hierarchy,” which serves to illustrate the relationships between criteria. 

of Service 

Net Benefit to 
Stakeho Ide rs 

Net Cost to /_I 
Direct Net Indirect Net 

Customers Providers 
@I mpq eassignmen 

ngoing Cost 

from Service 

Figure 2. Criteria Used to Evaluate Service Provision Options 

The objective of sourcing decisions is to maximize net benefit so, as depicted in Figure 2, 
the overall criterion for evaluating of sourcing decisions is an aggregate measure of net benefit. 
Maximizing net benefit involves two subobjectives: maximizing the benefit provided to various 
stakeholders and minimizing the total cost to the Lab. These criteria are shown at the second 
level of the hierarchy. In general, benefit to stakeholders can be divided into impacts to four 
different types of stakeholders: the direct customers of the service, other parts of the Lab 
receiving indirect benefits from the service but which do not use the service, the surrounding 
community, which may experience changes in socioeconomic impacts as a result of decisions to 
out-source or eliminate the service, and the individuals currently employed as providers of the 
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service. Likewise, the costs to the Lab can be divided into three main categories: actual costs 
associated with providing the service in-house versus out-sourcing or eliminating the service, one- 
time transition costs of changing sourcing status, and possible costs associated with the 
reassignment of Lab personnel as a result of out-sourcing or service elimination. 

One important additional objective was identified: compliance with regulations. Due to 
the importance of complying with applicable laws and requirements, it was decided that 
regulatory compliance should be handled in a different way from the other objectives. 
Specifically, regulatory compliance is treated as a constraint -- no sourcing options likely result in 
a decrease in the ability of the Lab to comply with regulations (relative to the current sourcing 
alternative) are allowed to be considered. It was further determined that, in most cases, the 
current level of compliance (which is assumed adequate) could be maintained by explicitly 
mandating compliance through stipulations in contracts with out-source suppliers, so that this 
constraint should not seriously hamper the ability to identify viable alternative sourcing options 
for most support services. 

From pilot test applications of the evaluation process (described in Section 10 of this 
report), it was tentatively concluded that the objectives represented by the criteria in Figure 2 
cover all of the major motivations that should be considered in making sourcing decisions. 
However, it was also decided that the evaluation process should be sufficiently flexible to allow 
modification of this set of objectives should additional, possibly service-specific, considerations be 
identified in future applications of the process. 
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SECTION 4. 
IDENTIFICATION AND DESCRIPTION OF’ SOURCING OPTIONS 

Before alternative sourcing options can be meaningfdly evaluated, it is necessary to define 
and describe in detail the options under consideration. Thus, identification and description of 
sourcing options is an explicit step in the evaluation process. The description of a sourcing option 
must stipulate all assumptions being made regarding how the sourcing option would be provided. 
This explicit stipulation of assumptions serves two goals. First, it helps focus the inputs to the 
analysis on concrete rather than abstract options, thereby facilitating the process of generating 
inputs for the evaluation. Second, it provides a clear “audit trail” for managers who may 
subsequently review the recommendations of the evaluation process. It allows these managers to 
judge the outputs in proper context. 

This report speaks very generally about “sourcing options” rather than specifically about 
service out-sourcing or service elimination. The language used in describing the options to be 
evaluated is purposefully general for three reasons. First, it was determined that it may be . 
desirable to consider a number of possible options for changes in service provision (including, 
perhaps, an out-sourcing option, an elimination option, and an option in which the status quo for 
the particular service is maintained). Second, it was determined that, in many cases, the best 
sourcing option may lie somewhere on a continuum between strict out-sourcing and the status 
quo (e.g., out-sourcing some subset of service functions that could be performed with greater 
efficiency by an out-source supplier) or may lie somewhere between strict elimination and the 
status quo ( e g ,  eliminating only those service functions deemed to provide little benefit relative 
to their cost) or may, in fact, involve elimination of some functions, out-sourcing of others, and 
maintaining the status quo for the remainder of service functions. Third, and finally, it was 
determined that the terms “out-sourcing” and “eliminationy7 were not appropriately descriptive of 
the range of possible changes in service provision that may be desirable. The evaluation process is 
sufficiently general to allow consideration of changes in the structure of service provision that 
involve neither out-sourcing nor elimination of any service functions (e.g., combining several 
services currently under separate management). 

The specific direction given to the team evaluating sourcing options for a particular 
service is to identify the “best possible” alternative to the current mode of service provision. 
Here, the phrase “best possible” is interpreted in terms of the fundamental criteria for evaluating 
sourcing decisions identified in Figure 2 above. Specifically, the best possible alternative is the 
one that provides the greatest net benefit, where net benefit is to be considered as a balance of 
benefits to stakeholders and cost to the Lab. Since the development of a detailed analytical 
evaluation process is predicated on the assumption that the unaided comparison of sourcing 
options is not easy, it is admittedly likely that it will be difficult in many cases to clearly identify 
the best sourcing alternative prior to conducting a detailed analysis. For this reason, if several 
alternative sourcing options are identified and none can be distinguished as superior using simple 
arguments, the evaluation process allows each of these alternative options to be separately 
evaluated. 
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As mentioned above, a sourcing option may involve out-sourcing certain functions 
currently provided by an in-house service, eliminating certain functions, and/or reorganizing 
functions so that they are provided differently in-house. The definition and description of each 
sourcing option must thoroughly describe what will be done with each function of the service 
under that option, and must describe any additional assumptions made regarding contract 
stipulations (e.g., providing service quality equivalent to that currently provided in-house) and any 
other assumed characteristics of the service or assumed future events upon which judgments in 
the analysis phase of the evaluation process are to be based. 

There is one additional issue related to the definition of a sourcing option that the 
evaluation process must specifically deal with. It was determined as a result of pilot applications 
of the methodology that a sourcing alternative for a particular service may not be viable (or may 
at least be less beneficial) without changes in related but separate services. For example, if two 
services use a common laboratory resource (e.g., employee database), it may be inefficient to out- 
source one service and not the other. Lf such interdependencies exist between sourcing options 
for different services, the evaluation process allows the interdependent services to be evaluated 
together. 
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SECTION 5. 
INFORMATION COLLECTION AND RECOMMENDED MEMBERSHIP 

OF SUPPORT SERVICE EVALUATION COMMITTEE 

The inputs for the evaluation process must be generated in a way that assures quality and 
consistency of evaluation across services and sourcing options. The first step to ensuring quality 
inputs is obtaining up-to-date and accurate information for the analysis. The information 
gathering process consists of gathering relevant data from the service provider, customers, 
suppliers and stakeholders. A rough cost-benefit analysis (which may be adequate for some 
decisions) can be based entirely on the judgments and “best-guesses” of those closest to the 
service. However, a more detailed, quantitative comparison of the costs and benefits of a 
particular service provided in-house to the same service provided by a vendor is likely to require 
effort to collect additional information for the analysis. 

Examples of information to be collected to support the analysis include an identification 
and categorization of current service functions, resources involved, costs, available measures 
indicating service quality, and regulatory requirements. Information is also needed regarding the 
number of customers using the service, their levels of usage, and their needs and wants related to 
the service. Information concerning how external vendors provide the same or similar service 
functions is important. Descriptions of externally provided services generally can be obtained 
through informal discussions with vendors. More accurate estimates and cost estimates may 
require issuing WPs. 

Information collection requirements may be minimized by ensuring that the committee 
formed to conduct the analysis includes representation from the full range of stakeholders who 
possess relevant howledge and information for the evaluation. Seven types of individuals 
possess relevant information and understanding: 

1. 

2. 

3. 
4. 
5. 

6. 

7. 

Developers of evaluation methodology 
Current providers of support services 

Current customers of support services 

Financial and cost specialists 
Potential out-source suppliers 

Representatives of unrelated but potentially affected community business 
interests 
Potentially affected representatives of the community at large 

a ,  

Each of these possible sources of information has unique strengths and weaknesses. The 
developers of the evaluation methodology are experts in the methodology and would help ensure 
that the inputs provided by other committee members are appropriate to the intended logic. The 
current providers of the service are experts in the details of the service as currently provided, have 
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a feel for customer preferences for their service, and generally can be expected to be somewhat 
knowledgeable about the alternatives for service provision. The current customers of the service 
are experts in the benefits derived from use of the service and may, in some cases, know 
something about the relative quality of service available from alternative service suppliers. 
Financial and cost specialists at the Laboratory are likely to be able to provide information useful 
for estimating the financial impact of the sourcing change. Potential out-source suppliers of the 
service are likely to be able to provide estimates regarding the cost of supplying a particular 
specification of service to the Lab. Representatives of external business interests are likely to 
have general insight into issues involved in out-sourcing decisions and are also likely to have a 
good idea of how a possible change in sourcing will affect their businesses, if at all. Finally, 
representatives of the local community may have a good handle on potential impacts of a change 
in sourcing on their interests. 

Ideally, the evaluation committee would include representatives from the entire range of 
groups listed above. However, since it may not be feasible to directly include representatives 
from potential out-source suppliers or the local community, laboratory personnel would be 
assigned responsibility to collect information about and to represent these points of view. A 
diverse group of informed members would provide most of the benefits of each of the individual 
groups, as those stakeholders with expertise in a particular area would be naturally leaned upon 
more heavily for judgments in their area of expertise. In addition, such a diverse group would 
help mitigate the weaknesses of each individual group, as debates between stakeholders with 
opposite interests should result in a compromise solution that is more representative than either 
extreme position. Finally, such a team has the advantage of explicitly giving voice to all 
concerned stakeholders and should significantly assist the Lab in gaining buy-in from concerned 
parties. 

An evaluation committee would be composed for each support service to be evaluated. 
Developers of the evaluation methodology would serve on each team to provide continuity and 
consistency across evaluations and to facilitate the evaluation process. Representatives selected 
from the interest groups listed above would then be chosen to round out the evaluation team. The 
process of choosing the remaining members would proceed in two steps: first, candidate 
participants would be identified, then, the senior managers overseeing the evaluation process 
would review, possibly revise, and give final approval of the participant list. Prior to conducting 
an analysis, the entire evaluation team would be briefed by developers of the evaluation 
methodology. 

One complication raised by having a diverse group of stakeholders represented on a 
support service evaluation team is that it may be difficult to create consensus regarding the 
judgments required as input to the evaluation. For this reason, it was decided that the evaluation 
process should be explicitly capable of recording both majority and minority viewpoints. Though 
majority opinions regarding input judgments will be used in the nominal analysis, the implications 
of minority viewpoints can be analyzed in sensitivity analyses, with all sets of results passed on to 
senior managers for consideration. 
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SECTION 6. 
ANALYSIS OF SERVICE PROVISION ALTERNATIVES 

The analysis of service provision options is conducted using two separate but 
complementary approaches: first, a qualitative “screening” analysis, and, second, a quantitative 
“scoring” analysis. The two tiered approach was chosen in order to achieve a compromise 
between simplicity and rigor in the analysis of sourcing options. The qualitative screening takes 
less time than the quantitative scoring process and is conducted first. Three conclusions are 
possible from the screening process: 1) the current sourcing option is clearly preferable, 2) an 
alternative sourcing option is clearly preferable, or 3) neither sourcing option is clearly preferable, 
‘n which case a quantitative scoring analysis may be warranted. Figure 3 below illustrates how 
he screening and scoring processes work together to provide an efficient analysis. 

Select Support 
Service(s) for 

Evaluation 

6 Eliminate status (31 

Eliminate Change I 
Eliminate Quantitative 

Evaluation . No Changl 

I 
(( Alternative 

Sourcing 

Figure 3. Relationship Between Screening and Quantitative Evaluation Processes 

The qualitative screening analysis provides a logical but incomplete basis for evaluating 
alternative sourcing options. The screening analysis is incomplete in the sense that it is sufficiently 
powerful to provide a basis for choosing an optimal sourcing strategy only for a subset of 
services. In particular, this approach is sufficient when the arguments for p r e f e h g  one sourcing 
option are fairly simple to articulate and either involve no value judgments (Le., because one 
alternative is dominant) or involve relatively easy value judgments that are readily agreed upon 
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(Le., because one alternative is nearly dominant, and the factors on which it is inferior are clearly 
outweighed by the factors on which it is superior). Unfortunately, there are some situations 
where such a simple screening logic is not adequate (e.g., because neither alternative under 
consideration is clearly dominant and choosing between them requires making difficult tradeoffs). 
In such cases, the quantitative scoring method is required. 

The quantitative scoring analysis requires significantly more inputs than the screening 
analysis. These inputs are separable into technical judgments (e.g., the change in the number of 
service users as a result of some sourcing change) and value judgments (e.g., the relative 
importance of improvements in quality of the service product and decreases in service cost). The 
separability of these inputs allows difficult value tradeoffs not possible with the screening analysis 
to be made in a logical way. Because of its numerous inputs, the quantitative scoring method is 
more time consuming than the screening analysis, but because of its explicit dependence on 
separate value and technical judgments, it allows more discriminating comparisons to be made 
between sourcing options than does the simpler screening analysis. 

The screening and quantitative analysis methods are described in detail in the next two 
sections of this report. 
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SECTION 7. 
SCREENING EVALUATION OF SOURCING OPTIONS 

The qualitative screening phase of the evaluation process involves a systematic, 
comparative evaluation of the costs and benefits of changing the source of the specified service. 
An evaluation committee is established to conduct the review, with committee members selected 
as described in the previous section. The questions to be debated by the committee, and the order 
in which questions are to be addressed, are identified in Figure 4. The key steps in the process are 
described below. 

Point 1: Identify and describe the service to be evaluated. 
The first step for the committee is to define the service being evaluated. The basic 

functions provided by the service are identified. Available information regarding customers, level 
of usage, and costs is reviewed. 

Question 1: Does the service provide any incremental benefit? 

Before initiating an analysis of sourcing options, the basic question of the need for the 
service is addressed. Proponents of the service must advance a convincing argument that the 
service provides some significant benefit. 

If, in response to the above question, the committee concludes that a convincing argument 
that the service produces benefit cannot be made, then evaluation is terminated and the committee 
recommendation is to eliminate the service. 

Point 2: Describe a “best” alternative sourcing option. 
This step involves formulating an alternative source for the service. For services currently 

being provided in-house, an out-sourcing alternative is identified. Typically, this requires 
specifying service functions that could be provided by an external provider and the characteristics 
of the service as it would be delivered by that provider. In selecting the functions that might be 
out-sourced, consideration is given to potential advantages and disadvantages that an out-source 
provider may have over the Laboratory that might enable the external provider to deliver service 
functions more effectively or at less total cost. If several distinct sourcing options are identified, 
each option may be evaluated separately. 
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Figure 4. Service Evaluation Screening Logic 
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Question 2: Would changes be required to broader lab functions, resources, systems, etc., 
to make this sourcing option viable? 

Before conducting the comparative evaluation of the new alternative, the committee must 
verify that the new alternative is, in fact, viable. For example, out-sourcing a service function may 
threaten the functioning of other systems that interrelate with the service. Alternatively, 
interdependencies among Laboratory systems may require a potential out-source vendor to 
duplicate some existing Lab systems to enable the vendor to provide the service. An out-sourcing 
option might become much more viable if certain Laboratory systems that are intimately tied to 
the conduct of the service were altered in some way. The purpose of this question is to force the 
consideration of options for restructuring operations beyond the service that, if made, might 
substantially improve the viability of out-sourcing options. 

The Lab's payroll service provides a concrete example. The payroll service relies on the 
employee database maintained by the Laboratory. A contractor providing payroll services may 
incur increased costs due to the need to maintain a duplicate database or because of difficulties 
interfacing with the existing Laboratory database. Thus, it is possible that out-sourcing certain 
payroll functions might become much more cost effective if the employee database and related 
information system were revised to facilitate exchange of data with an external contractor. 

Point 3: Identify and describe broader services to be evaluated. 

Laboratory systems would be necessary before the specified option is viable, then either the out- 
sourcing option must be reformulated so that it does not depend on such changes, or the required 
changes must be explicitly incorporated into the specification of the alternative. 

If, as a result of the above question, the committee concludes that changes to broader 

Question 3: Would the alternative sourcing option increase the risk of regulatory 
violations? 

ability to ensure compliance with applicable requirements is unacceptable. The purpose of this 
step is to verify that the alternative sourcing option has been defined in such a way to provide 
reasonable assurance that compliance would be maintained. 

As noted earlier, the evaluation process assumes that a sourcing change that degrades the 

Question 4: Is it possible to reformulate the sourcing option? 
Before rejecting an alternative that fails to pass the above compliance test., the committee 

considers whether the option could be reform'ulated so as to ensure no increased risk of failing to 
achieve compliance. For example, the feasibility of establishing contractual requirements that 
ensure compliance would be considered. If the sourcing option can be reformulated, the 
specification of the option is then extended to include any stipulations deemed necessary to ensure 
no increased risk of regulatory violations. 

If the sourcing option cannot be reformulated, the recommendation of the screening logic 
is to retain the status quo provision of the service. 
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Question 5: Can you make a convincing argument that the change in sourcing is likely to 
significantly increase or decrease benefit? 

Once the committee has assured itself that the sourcing alternative is feasible and 
acceptable from a compliance standpoint, the next step is to systematically consider the impact of 
the specified change on benefits. This requires consideration of the impact on each of the four 
stakeholder groups shaded in Figure 5. 

of Service 

Net Benefit to 
Stakeholders 

Benefit to 
Indirect Net Socio- Impact on 

Impact Providers 
Internal 

Net Cost to I Lab 

Net Cost of 
Personnel 
eassianment 

Lab ngoing Cost I Revenue 1 rofLF';:ing I 
from Service 

Figure 5. Components of the Net Benefit to Stakeholders 

First, the customers of the service are considered to determine whether any anticipated 
changes in the characteristics of the service would effect the benefits derived by customers. 
Figure 6 shows the factors identified as influencing the benefits derived by customers. Those 
factors shown shaded are considered by the committee, one at a time. The factors shown with 
arrows pointed toward the shaded factors serve as examples for how the factors might be 
positively or negatively impacted. For example, the committee would assess whether the out- 
source provider would likely be more or less responsive to customer needs. This assessment 
would consider first the level of responsiveness currently attained by the service, as reflected by 
customer satisfaction scores in surveys, the fiequencies of both positive and negative incidents as 
observed in hotline calls, and the significance of positive and negative incidents from the 
viewpoint of the customer. Then, consideration is given to whether the characteristics of the 
potential out-source provider, as compared to the in-house provider, are likely to increase or 
decrease such indicators of responsiveness. 



Jnresponsiveness 

Figure 6. Factors Influencing Direct Net Benefit to Customers 

Second, consideration is given to whether non-customers of the service receive any 
significant benefits fiom the service and whether these benefits might be impacted by a change in 
sourcing. For example, the quality of the products produced by video services may affect the 
image of the laboratory held by certain external parties, including potential laboratory clients. 
Thus, a laboratory image enhanced by high-quality video products may benefit those marketing 
laboratory capabilities, even if those marketers do not directly use video products. The committee 
considers whether such indirect benefits may be derived fiom the service and whether a change in 
sourcing would positively or negatively impact the level of such benefits. Figure 7 shows some of 
the key factors to be considered by the committee in assessing whether the sourcing change might 
positively or negatively effect the benefit derived indirectly by the laboratory. 
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Figure 7. Factors Influencing Indirect Net Benefit to the Lab 

Third, the committee would consider whether a sourcing change would produce any 
positive or negative socioeconomic impact on the community. Figure 8 shows the factors to be 
considered. Although most sourcing changes are unlikely to produce significant community 
impacts, completeness requires the committee to consider whether the particular service under 
consideration may involve such impacts. E so, the effects are identified and factored into the 
assessment 

7-6 



Demonslrations d 

Locally? with local - 
Figure 8. Factors Influencing Socioeconomic Impacts 

Fourth, the impact of a sourcing change on current internal providers would be 
considered. In particular, the number of employees who might lose their jobs and the'potential for 
such individuals to find other work would be addressed. Figure 9 shows the specific factors to be 
addressed by the committee. 
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Figure 9. Factors Influencing Impact on Internal Providers 

Based on the above considerations, the committee must reach a conclusion regarding the 
direction of the impact on benefits, that is, whether the net impact, all things considered, is 
positive or negative. In most instances, the impacts on one or two groups will dominate. Then, 
the committee must conclude whether, on balance and in total, the net effect should be considered 
significant. The judgment as to whether or not the net impact is significant can be aided by 
considering the magnitude of the impact to a typical member of the impacted group (e.g., would a 
typical customer find changes in the service of minor significance or of sufficient importance to 
warrant seeking alternative sources of the service) and the size of the impacted group (e.g., how 
many customers would be impacted?). 

Question 6: Can you make a convincing argument that costs will decrease or stay the 
same? 

change will produce a significant increase in benefits, then the sourcing change should be made 
provided that costs will not increase significantly. Therefore, the committee determines whether 
the change is likely to increase or decrease Laboratory costs. Figure 10 shows the factors to be 
investigated when considering impacts on costs. If the committee determines that costs will stay 
the same or decrease, then the conclusion is to recommend a change to the new sourcing option. 
On the other hand, if costs are likely to increase, then it may be necessary to conduct the more 
detailed quantitative analysis that balances the increase in benefits against the increase in costs to 
reach a defensible conclusion. 

Lf the committee determines that a convincing argument can be made that the sourcing 
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Figure 10. Components of the Net Cost to the Lab 

Question 7: Can you make a convincing argument that costs will increase or stay the 
same? 

The converse to the situation described above occurs if benefits are estimated to 
significantly decrease. Then, the sourcing change should not be made provided that costs will not 
decrease significantly. The committee considers the same cost elements as in the above 
evaluation. The recommendation is to retain the status quo if the committee estimates that costs 
will increase or stay the same. Alternatively, if costs decrease, the recommendation is to apply the 
more detailed quantitative analysis. 

Question 8: Can you make a convincing argument that the change in sourcing is likely to 
result in no change in benefits? 

If the committee cannot conclude that benefits will either increase or decrease 
significantly, then consideration is given to whether it can be convincingly argued that benefits 
will, in fact, not change. If this is the case, then the decision can be made based solely on a 
consideration of what the change would do to Laboratory costs. If this is not the case, then it 
may be necessary to apply the quantitative model to obtain a more precise estimate of benefits. 

Question 9: Can any one of the following arguments be made convincingly: that costs are 
likely to increase, that costs are likely to stay the same, or that costs are likely to decrease? 

This question is applied when benefits will not significantly change as a result of the 
change in sourcing. Depending on the committee's conclusion with regard to this question, the 
committee will recommend the status quo, a more detailed quantitative analysis, or a change to 
the new sourcing alternative. In particular, if it can be convincingly argued that costs will increase 
or stay the same, the recommendation is the status quo. If it can be convincingly argued that 
costs will decrease, the recommendation is to change to the alternative sourcing option. E, on the 
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other hand, no convincing argument can be made regarding costs, it may be necessary to apply the 
quantitative model. 

DOCUMENTATION 

In addition to stating the conclusion of the screening analysis, the committee would 
document the logic by which the conclusion was reached. This would be accomplished by stating 
the committee conclusions at each step and the logical basis by which the committee derived its 
conclusions. For example, suppose the committee concludes that an in-house service should be 
recommended for out-sourcing. Depending on the sequence of conclusions reached as the 
committee moves through the flow chart depicted in Figure 4, its report might document the logic 
by which it concluded (1) that an external supplier could provide the service without additional 
changes in broader Laboratory systems and without increasing the risk of failing to comply with 
regulatory requirements, (2) that the externally provided service would have Characteristics that 
would not diminish the direct benefits enjoyed by users or indirect benefits derived by the 
Laboratory, (3) that the change would not produce significant adverse socioeconomic impacts to 
the community, (4) that adequate steps could be taken to avoid creating unacceptable impacts to 
specific individuals currently involved in providing the in-house service, and (5)  that the change is 
likely to produce a significant decrease in the net costs incurred by the Laboratory. 
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SECTION 8. 
QUANTITATIVE EVALUATION OF SOURCING OPTIONS 

As noted earlier, a quantitative evaluation of sourcing options may be required if the 
screening analysis cannot conclude which option is best or if the added rigor of a quantitative 
analysis is needed to justiQ a sourcing change. The quantitative phase of the evaluation process 
involves assigning “scores” representing the likely consequences of alternative sourcing options. 
Two different types of scores are generated: baseline scores representing a continuation of the 
current state of affairs @e., assuming that the service is provided in-house) and alternative scores 
representing the conditions that would result if the service were provided in an alternative way. 
The support service evaluation committee assigned to evaluate a particular service (hereafter 
termed “scorers”) evaluates the baseline and alternative sourcing options by reading scales that 
list scores and corresponding descriptions. They choose the score from each scale corresponding 
to the description that most accurately represents the conditions that exist (for baseline scores) or 
the conditions they expect would exist (for alternative sourcing option scores). Scores and their 
rationale are recorded on a scoring form which provides the basic documentation for the 
quantitative evaluation. 

The remainder of this section provides an overview of the types of scoring judgments 
required for a quantitative evaluation of service options. Scoring judgments are required to 
measure achievement of each of the aforementioned criteria (see Figure 2 in Section 3) of 
sourcing decisions, generally including judgments regarding net benefits to stakeholders and 
judgments regarding net costs to the Lab of alternative sourcing options. It is important to note 
that the detailed scales used in the scoring process are likely to need adaptation as the 
methodology is applied to different services. As a result, this section outlines the general 
evaluation framework rather than providing detailed measurement scales for ezch criterion. 
Example scales are provided in the appendices to this document, but these should be taken only as 
examples. The scales eventually used to evaluate specific support services may look somewhat 
different. 

EVALUATION OF NET BENEFIT TO STAKEHOLDERS 

The impacts of changes in service provision can be classified as either impacts on benefit 
to stakeholders or impacts on Lab costs. In the first part of the evaluation, scorers are asked to 
provide scores representing the impacts of out-sourcing or service elimination on the benefits to 
stakeholders. Figure 5 (in Section 7) depicts the four types of impacts that are considered and 
shows how they are combined to produce a measure of the overall net benefit to stakeholders. 
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Evaluation of Direct Net Benefit to Customers 

result of their consumption of the specified service. Eliminating the service may result in some 
reduction in these benefits as current customers of the service seek other sources for the same, 
similar, or substitute services outside of the Lab, or simply halt their consumption of the service 
and lose all associated benefits. Out-sourcing the service may result in either an increase or a 
decrease in the benefits received by customers, depending on the characteristics of the service as 
provided by the out-source supplier. Scorers are first asked to determine whether the change 
from the baseline to the alternative service would have any impact on customer benefits. If not, 
they are directed to skip the evaluation described in this section. 

Direct net benefits to customers are those benefits that customers of a service receive as a 

There are numerous factors to be considered in evaluating the impact of a change in 
service provision on service customers. Figure 6 (in Section 7) depicts the factors that are 
considered in the evaluation and the causal interdependencies among the various factors. 

A subset of the factors shown in Figure 6 -- those that are shaded -- are explicitly 
addressed in the evaluation. These are the factors that will likely be individually scored when 
evaluating support services. For some services, certain of these factors may not be relevant. In 
addition, for some services, it may be necessary to identify additional or substitute factors to 
measure benefits to service customers. Scorers are asked to provide judgments for the level of 
each of these factors for the baseline service and for the alternative service. The factors are: 

Responsiveness of service provider 

Reliability of service provider 
Timeliness of service provider 
Quality of product 

Price of service per unit of quantity consumed 
Other acquisition costs 

Quantity of service consumed per user 
Number of service users 

Example scales for each of these factors are provided in Appendix A of this document. 

In order to provide scores for customer benefits in the scenario wherein some functions of 
a service are eliminated, it is f i s t  necessary to determine whether or not alternative sources for 
the same or a similar service will be available outside of the Lab. This judgment then provides an 
additional assumption to use to simplify the scoring of the factors listed above. A description of 
alternative service sources is requested to help improve the quality of the audit trail. 
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Evaluation of Indirect Net Benefit to Lab 

Indirect net benefits to the Lab include any benefits that are received by projects or other 
elements of the Lab that do not directly use the service. Eliminating, out-sourcing, or otherwise 
changing segments of a service may result in either an increase or a decrease in the indirect 
benefits of the service, depending on the characteristics of the service. As with direct benefits, 
scorers are first asked to determine whether the change in service provision from the baseline to 
the alternative service is likely to have any significant impacts on indirect benefits to non- 
customers of the service. If so, scorers are directed to skip the evaluation described in this 
section. 

There are several factors to be considered in evaluating the indirect impact of a change in 
service provision on non-customers. Figure 7 (in Section 7) depicts the factors that are 
considered in the evaluation and depicts the causal interdependencies among the various factors. 

A subset of the factors shown in Figure 7 -- those that are shaded -- are described in this section. 
Again, it is possible that an alternative set of factors will need to be developed for a particular 
support service, but the structure of the evaluation allows flexibility to do this. The current set of 
factors is: 

1) Scope of work indirectly impacted 

2) Impact on volume of work 
3) Impact on unit cost of work 

4) Impact on unit benefit of work 

Example scales for each of these factors are provided in Appendix B of this document. 

Evaluation of Socioeconomic Impacts 
Socioeconomic impacts include both economic impacts (e.g., property value losses) and 

non-economic impacts (e.g., public concern) on the Los Alamos community. Socioeconomic 
impacts are intended to include impacts on the community in general but not to include impacts 
on the specific employees currently involved in service provision. Impacts on employees currently 
providing services are addressed separately and are described in the section entitled Impacts on 
Internal Providers. Eliminating a segment of a service may have negative socioeconomic impacts 
through, for example, an increase in unemployment and a resulting decrease in local business. 
Out-sourcing a segment of a service may result in either positive or negative socioeconomic 
impacts depending on whether the out-source supplier is located locally and on other 
characteristics of the out-sourcing option. As before, scorers are allowed to skip the evaluation 
of socioeconomic impacts if, after due consideration, they cannot identify any particular impact 
that might occur. 
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There are several factors to be considered in evaluating the socioeconomic impacts of a 
change in service provision. Figure 8 (in Section 7) depicts the factors that are considered in the 
evaluation and the causal interdependencies among the various factors. A single score is assigned 
to measure socioeconomic impacts. 

An example scale for measuring socioeconomic impacts is provided in Appendix C of this 
document. 

Evaluation of Impact on Internal Providers 
This evaluation is intended to capture the economic impacts of changing the mode of 

service provision on the individuals currently involved in providing the service. If the service is 
out-sourced or eliminated, for example, some employees may be temporarily unemployed or may 
have to take lower paying jobs. If scorers can identify no such impacts from a switch from the 
baseline to the alternative option, then they are allowed to skip this section. 

There are several factors to be considered in evaluating the impact of sourcing decisions 
on internal providers. If service functions are out-sourced or eliminated, some number of Lab 
employees may be displaced. Of these, some fraction may be re-hired in the community. 
However, since some of these employees may be re-hired outside of the Lab and/or in lower 
paying jobs, there may be some decrease in the average salary of those employees that are re-hired 
in the community. Figure 9 (in Section 7) depicts the factors that are considered in the evaluation 
and the causal interdependencies among the various factors. Those factors shown shaded in 
Figure 9 are evaluated explicitly. Example scales for each of these factors are provided in 
Appendix D of this document, 

EVALUATION OF NET COST TO LAB 

The impacts of out-sourcing or eliminating services can be classified as either impacts on 
benefit to stakeholders or impacts on Lab costs. Scorers are asked to provide scores representing 
the impacts of out-sourcing or service elimination on the net cost to the Lab. Figure 10 (in 
Section 7) depicts the three types of costs to be considered and shows how they are combined to 
produce a measure of the overall net cost to the Lab. Example scales for each of these cost types 
are provided in Appendix E of this document. 

Evaluation of Lab Revenue from Service 
Scorers are asked to estimate the amount of revenue currently generated annually by the 

service and estimate the amount that would be generated under the alternative service option. 



Evaluation of Ongoing Cost of Providing Service 

The ongoing costs of providing the service may consist of a number of different cost 
elements. Figure 11 depicts the various cost elements that should be considered in providing an 
evaluation of the total ongoing cost. 

Ongoing Cost 
of Providing 

Infrastructure 

Figure 11. Elements of Ongoing Cost of Providing Service 

Scorers are asked to estimate the annual cost to the Lab of providing the service, 
considering all the cost elements identified in Figure 11, both for the baseline service and for the 
alternative service option. Scorers are further asked to itemize the estimates of cost in order to 
provide an audit trail for those reviewing the resulting recommendations. 

Evaluation of Transition Costs 

incurred by the Lab in order to change from the baseline service option to the alternative option. 
This estimate should include the costs of any further studies that must be performed, contracting 
costs, costs for temporary transition of employees, costs for training of the new service providers, 
etc. Scorers are asked to itemize this estimate. 

Scorers are asked to estimate the amount of any one-time transition costs that must be 

Evaluation of Net Cost of Personnel Reassignment 
If segments of the service are out-sourced or eliminated, some current service employees 

may possibly be re-employed by the Lab in positions in which they are not fully qualified or not 
needed. If this is a possibility, scorers are asked to answer the following questions regarding the 
likely outcome of a change from the baseline option to the alternative option: 

1. How many service employees are likely to be re-hired by the Lab into 
positions that are not really needed or for which they are not qualified? 
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2. What is your best estimate as to the average salary of these re-hired 
employees in their new positions? 
In the long run (e.g., after 2 years), how efficient will these re-hired employees 
be in their new jobs relative to other Lab employees in similar jobs (e.g., 50% 
means that what a current employee can accomplish in one day takes the re- 
hired employee two days)'? 

3. 
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SECTION 9. 
DOCUMENTATION OF ANALYSIS AND RECOMMENDATIONS 

One of the most crucial elements of the evaluation process is the communication of 
evaluation results to the relevant decision-makers. This communication will be facilitated with 
two major pieces of documentation accompanying the evaluation of each support service: a full 
report on the evaluation of the support service, and a presentation outlining the key insights and 
conclusions. The report and presentation are intended to provide the bridge between the 
evaluation team and senior Lab managers who must make the final decision regarding whether to 
follow the team’s recommendations. 

The report that will form the primary output of the evaluation process will be organized 
according to the major steps in the evaluation process and will include information on the 
following topics: 

1. 
2. 

3. 

Membership of the evaluation committee 
Identification and description of the sourcing options considered 

Documentation of the application of the screening methodology 
4. 

5. Results and conclusions 

Documentation of the application of the quantitative methodology (if required) 

The section on the membership of the evaluation committee is intended to: 1) identify the 
specific individuals who participated, and 2) explain the rationale for the selection of those 
individuals. The section identifying and describing the sourcing options considered will describe 
the sourcing options following the guidelines presented earlier in this report and will explain why 
the specific options chosen were deemed the most promising alternative sourcing options to 
consider. The sections documenting the screening and quantitative methodologies will include an 
organized presentation of screening conclusions and input scores including their justifications, and 
will provide both majority and minority viewpoints on each conclusion or input score that was 
contested. In the case that minority and majority viewpoints are both presented, this section will 
list which team members dissented from the majority opinion and their specific rationale for doing 
so. Finally, the section on results and conclusions will summarize the screening and quantitative 
analyses conducted and present a recommendation for whether a change in sourcing status should 
be given further consideration. 

The presentation given to Lab managers will follow roughly the same format as the report, 
but will provide a less detailed account of the application of the screening and quantitative 
methodologies, focusing instead on a general description of the methodology and on the 
conclusions derived in applying that methodology to the specific service in question. 
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SECTION 10. 
RESULTS AND CONCLUSIONS FROM PILOT TESTS 

0 VERVIEW 

In order to obtain concrete information to assist in the development of the support service 
evaluation process, six pilot tests were conducted. These pilot tests involved applying the 
evaluation process to the following services: Video Services, Payroll, Waste Management, 
Protocol, Travel, and Configuration Management. The goal of the pilot tests was to verify and 
enhance the effectiveness of the service evaluation process and to identify any additional needs 
not met by the process. Results of the individual service evaluations conducted during the pilot 
tests are only example results and carry no implication about actual sourcing decisions. 
Numerous useful insights were gained as a result of the pilot tests, and these are summarized at 
the end of this section. 

PILOT TEST SERVICE EVALUATION SUMMARIES 

This section covers the results of the individual service evaluations. For each evaluation, a 
brief description of the service and of the sourcing options considered is provided. This 
description is followed by a summary of the evaluation results, a detailed description of the 
judgments made regarding the alternative sourcing options, and then by a discussion of the 
insights gained during the evaluation. I The first four evaluations focus on the screening phase of 
the evaluation process, as they did not require application of the quantitative process. The last 
two evaluations include descriptions of the application of both the screening and the quantitative 
phases, 
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PILOT TEST EVALUATION OF PAYROLL SERVICE 

Description of Service and Sourcing Options 

functions primarily include issuing checks to personnel on a bi-weekly basis, handling deductions 
from the payroll for tax or retirement plan purposes, and making payments to benefit providers 
such as insurance agencies. The Payroll department also maintains those portions of the employee 
database that pertain to the payroll. One such responsibility is the data entry of personnel action 
updates (new hires, salary changes, etc.). 

The Payroll Service includes all functions that relate to handling the LANL payroll. These 

The option of out-sourcing all Payroll functions was discussed briefly. However, since the 
employee database is central to many Payroll functions, it would not be feasible to out-source 
those functions without making changes to the existing database. Therefore, the pilot test 
evaluation team decided to consider out-sourcing only a subset of Payroll’s functions. 

The revised sourcing option was to out-source the data entry of attendance information, 
the processing of payroll checks, and the preparation of tax reports. AI1 other Payroll functions 
would continue to be provided in-house. The out-sourced functions would most likely be handled 
by service bureaus. Hardware and software would be provided by the service, and the Lab would 
need to transfer the necessary employee data. 

Summary of Results 
The screening evaluation of the Payroll Service is illustrated in Figure 12. The pilot test 

evaluation team determined that the proposed change in sourcing is likely to result in no change in 
benefits yet is likely to result in increased costs. Therefore, the qualitative screening logic led to 
the conclusion that the Payroll Service should continue to be provided in-house. In this case, no 
quantitative analysis was necessary to reach a recommendation regarding the potential change in 
sourcing status. 

I ......... 
........... : & - *.. ’. : ........... 7: ’.” i 
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Figure 12. Overview of Screening Evaluation for Payroll Service 
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Detailed Results 
This section explains the detailed judgments made during the evaluation of the proposed 

change in service provision. The subsections below correspond to the nodes in the flowchart 
shown in Figures 4 and 12 above. 

02. 

c)3. 

c)5. 

Would changes be required to broader Lab functions. resources. systems. etc. to make this 
sourcing change viable? 

The initial sourcing option considered would have required changes to the handling of the 
employee database in order for the sourcing option to be viable. Therefore, the pilot test 
evaluation team revised the definition of the sourcing option to include only those 
functions that could be performed without direct use of the employee database. 

Would alternative sourcing oution result in increased risk of regulatorv violations? 
Although the Payroll Service must adhere to regulatory requirements on both the federal 
and state levels, most payroll service bureaus are experienced at meeting these 
requirements. 

Can vou make a convincing argument that a change in sourcing is likely to significantly 
increase or decrease benefits? 
No convincing argument could be identified to indicate that benefits would likely increase 
or decrease significantly as a result of a change in sourcing. 
Can vou make a convincing argument that the change in sourcing is likelv to result in no 
change in benefits? 

The pilot test evaluation team considered the impact that a change in sourcing would have 
on direct benefit to customers, indirect benefit to the Lab, socioeconomic impact, and 
impact on internal providers. It was determined that a sourcing change would have no 
significant impact on the benefits provided by the Payroll Service. 
Can vou make a convincing argument that costs are likelv to increase. stav the same. or 
decrease? 

A change in sourcing would likely result in increased costs. This conclusion was reached 
by weighing cost savings associated with out-sourcing against the fee likely to be charged 
by an external organization for providing the out-sourced functions. Cost savings to the 
Lab include a savings in labor hours and machine time. Out-sourcing of data entry would 
eliminate one full-time equivalent (m) and the out-sourcing of report preparation would 
save 0.25 FTEs. At an estimated $33,000 salary, 1.25 FTEs cost approximately $50,000 
annually. In addition, machine time processing would be reduced by four to five hours 
every two weeks at a savings of approximately $100,000 as a result of out-sourcing. 
Hence the net savings to the Lab as a result of out-sourcing would be about $150,000 
annually. This savings translates to a savings of approximately 66.67 cents per check, 
based on the fact that the Lab processes 225,000 checks annually. By contrast, it was 
estimated that an external organization would charge about $2.50 per check processed. 
Therefore, out-sourcing these payroll functions would likely result in a significant increase 
in costs. 
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Insights 
The pilot test with the Payroll Service illustrated that a service’s best alternative sourcing 

option may involve changing the sourcing of a subset of service functions instead of changing the 
sourcing of the entire service. The qualitative analysis works just as well in a situation like this as 
it does when alternative sourcing is being considered for the entire service. 

The Payroll Service pilot test also showed that certain sourcing alternatives may not be 
feasible without making changes to broader Lab systems, such as the employee database. As a 
result of this discovery, the Service Evaluation Screening Logic was modified to include the 
question “Q2: Would changes be required to broader Lab functions, resources, systems, etc. to 
make this sourcing option viable?” 
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PILOT TEST EVALUATION OF PROTOCOL SERVICE 

Description of Service and Sourcing Options 

individuals in the government, military, and industry. The manner in which these individuals are 
treated is important to the Lab since these visitors’ opinions impact the Lab’s reputation and 
opportunities. The Protocol Service also provides facilities management and conference planning 
and management for important meetings. 

The Protocol Service handles distinguished visitors at the Lab, including prominent 

For the purposes of the pilot test, it was assumed that out-sourcing the visitor function 
would be detrimental to the Lab, since the face-to-face contact with the distinguished visitors 
must be handled by trustworthy individuals who have the Lab’s best interest at heart. The 
alternative sourcing option considered, then, was to out-source only the facilities management and 
conference planning and management functions. 

Summary of Results 

convincing argument was made that benefits would not change significantly as a result of the 
proposed sourcing change. In considering the impact of the alternative sourcing option on costs, 
it was determined that no conclusion could be drawn without additional cost information. 
Preliminary discussion indicated that costs may not change significantly. However, if an out- 
sourced provider could supply the functions at a lower cost than the Lab’s current cost, this 
service would be a good candidate for out-sourcing. 

The screening evaluation of the Protocol Service is illustrated in Figure 13. An apparently 

.. . . . . . . . . . 
. . . .. .. . . 

c.. . .. ..I 

Figure 13. Overview of Screening Evaluation for Protocol Service 
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Detailed Results 

This section explains the detailed judgments made during the evaluation of the proposed 
change in service provision, The subsections below correspond to the nodes in the flowchart 
shown in Figures 4 and 13 above. 

Would changes be required to broader Lab functions, resources. systems. etc. to make this 
sourcing change viable? 
None of Protocol’s functions have a critical dependence on broader Lab resources, so the 
proposed sourcing alternative is viable. 

Would alternative sourcing option result in increased risk of regulatory violations? 
The Protocol Service must respond to regulations pertaining to visitor clearances. In 
addition, the Protocol Service must report meetings with budgets over $200,000 to the 
Department of Energy on a quarterly basis. The proposed change in sourcing would not 
impact either of these regulatory considerations. 
Can vou make a convincing argument that a change in sourcing is likelv to significantly 
increase or decrease benefits? 
The possibility of adverse impacts on community socioeconomics was considered. LANL 
meetings and conferences generate a significant amount of revenue for nearby hotels ($2M 
in Santa Fe and $300K in Albuquerque). However, this situation is not likely to change 
significantly as a result of out-sourcing. In addition, impact on internal providers was 
discussed. Some concern was expressed over employees who are only several years away 
from retirement, but it was determined that most employees would likely be re-hired by 
the Lab. Overall, no convincing argument could be made to indicate that benefits would 
likely increase or decrease significantly as a result of a change in service provision. 
Can you make a convinciw argument that the change in sourcing is likelv to result in no 
significant chanze in benefits? 

The argument outlined in response to Q5 above shows that the proposed change in 
sourcing is likely to result in no significant change in benefits. 

Can you make a convincinc arzument that costs are likely to increase. stav the same, or 
decrease? 
As mentioned previously, it was deteimined that this question could not be answered 
without further cost data. However, if an out-sourced provider could supply this service 
at a lower cost than the Lab’s cost of service provision, this service would be a good 
candidate for out-sourcing. 

. -  

Insights 

The Protocol Service pilot test illustrated that the service evaluation process can help 
identify critical issues that drive the sourcing decision. In this example, the sourcing decision 
appears to hinge on the out-sourced supplier’s cost. 



PILOT TEST EVALUATION OF TRAVEL SERVICE 

Description of Service and Sourcing Options 

and new hire relocation. Airline arrangements, car rentals, and hotel bookings are handled by the 
Travel service, and often involve contract arrangements. The Travel Service also processes 
claims and travel cash advances, handles Ross Airline fares and schedules, and processes visitor 
and contractor reimbursements. 

The Travel Service makes all Lab employee travel arrangements, including foreign travel 

Consideration was given to out-sourcing each of the Travel Service's functions. The 
processing of claims, travel cash advances, and visitor and contractor reimbursements involves 
interaction with the Lab's database, so it would be beneficial to keep those functions in-house. 
The best alternative sourcing option identified was to out-source only the reservation function. 
The external agency employees providing this service would be located at the Lab. The 
evaluation team also determined that any good alternative sourcing option should continue to take 
advantage of the below-market rates the Lab is able to negotiate with hotels, car rental agencies, 
and airlines. Initially, the evaluation team felt that lowest-cost travel regulations would be 
violated as a result of out-sourcing. It was then determined that these requirements could be 
included in the contract with the outside agency. 

Summary of Results 
The screening evaluation of the Travel Service is illustrated in Figure 14. No convincing 

argument could be identified that benefits would increase, decrease, or stay the same as a result of 
changing the method of service provision. The pilot test identified reliability as the key issue to 
resolve before making a sourcing recommendation. Therefore, the screening analysis concluded 
that more information was needed regarding the potential reliability of reservation service as 
provided by outside agencies. 

Figure 14. Overview of Screening Evaluation for Travel Service 
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Detailed Results 

change in service provision. The subsections below correspond to the nodes in the flowchart 
shown in Figures 4 and 14 above. 

This section explains the detailed judgments made during the evaluation of the proposed 

c)2. Would changes be required to broader Lab functions. resources. svstems, etc. to make this 
sourcing change viable? 
The employment of travel agents from external agencies to perform the travel reservation 
function would be a viable sourcing change without altering broader Lab functions or 
systems. 
Would alternative sourcing option result in increased risk of repulatov violations? 

The Travel Service must comply with regulations regarding foreign travel approval and 
lowest-cost travel arrangements. It was assumed that these requirements could be met by 
an out-source provider. 

_03. 

_05 Can vou make a convincing argument that a change in sourcing is likelv to significantlv 
increase or decrease benefits? 
It was concluded that the only area in which benefits may be significantly impacted as a 
result of the sourcing change is reliability. The belief that reliability would decrease 
significantly as a result of our-sourcing needs to be investigated further, however, in order 
to produce a convincing argument to support it. 

Can vou make a convincing argument that the change in sourcing is likely to result in no 
change in benefits? 
No convincing argument could be made to indicate that benefits would likely remain the 
same as a result of a change in sourcing, due to the threat of a significant decline in 
reliability. The pilot test, therefore, concluded that the reliability of out-sourced suppliers 
should be examined before a sourcing recommendation is made. 

08. 

Insights 

issue to resolve before making a sourcing recommendation. 
As in the pilot test of the Protocol Service, this pilot test helped to identify the critical 



PILOT TEST EVALUATION OF CONFIGURATION MANAGEMENT SERVICE 

Description of Service and Sourcing Options 
The Configuration Management Service is provided to other Lab departments that decide 

they need expert analysis in the areas of project definition, requirements specification, and project 
implementation and operation. The Configuration Management Service also specializes in 
determining objective measurements, providing training and assessment support, and developing 
tech no logy enhancements. 

Unlike the other services included in the pilot tests, the Configuration Management 
Service is an indirectly funded, stand-alone service that makes its money through its internal 
customers (other Lab departments). The pilot test suggests that the best sourcing alternative for 
Configuration Management operation depends on whether retaining the capability represented by 
this service provides indirect benefit to the Lab. If not, then it is a candidate for out-sourcing. 

Summary of Results 

Figure 15. It was concluded that out-sourcing the Configuration Management Service would 
result in no significant change in benefits or costs. Therefore, the screening analysis concluded 
that this service should continue to be provided in-house. In addition, the analysis identified 
strong potential for future significant increases in indirect benefit to the Lab, especially if the Lab 
were to develop a business plan for this service. 

The screening evaluation of the Configuration Management Service is illustrated in 

... ................................... - ......... 

Figure 15. Overview of Screening Evaluation for Configuration Management Service 
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Detailed Results 

This section explains the detailed judgments made during the evaluation of the proposed 
change in service provision. The subsections below correspond to the nodes in the flowchart 
shown in Figures 4 and 15 above. 

02. 

03. 

Would changes be required to broader Lab functions. resources. svstems. etc. to make this 
sourcing change viable? 
None of Configuration Management’s functions have a critical dependence on broader 
Lab resources, so the proposed sourcing alternative is viable. 

Would alternative sourcing oDtion result in increased risk of regulatory violations? 

The Configuration Management Service has no significant regulatory requirements with 
which it must comply. 
Can vou make a convincing arrmment that a change in sourcing is likelv to significantlv 
increase or decrease benefits? 
The evaluation team examined each of the components of direct benefit to customers. A 
change in sourcing would likely increase responsiveness slightly, since configuration 
management could have more freedom to modify its operations as an independent 
company. Reliability, however, may decrease due to the introduction of the contracting 
process. Indirect benefits to the Lab were also addressed. A decrease in indirect benefits 
would likely occur as a result of out-sourcing, since technical uansfer with other Labs 
would no longer be possible. Furthermore, the demonstrated demand for configuration 

significant business potential, with both an increased customer base within the Lab and 
with external customers. None of these intuitions, however, could be substantiated 
without further analysis. 

Can vou make a convincing argument that the change in sourcing is likelv to result in no 
change in benefits? 

management assistance and willingness of customers to pay suggests that this service has 

Subject to the caveat outlined in response to Q5 above, the proposed change in sourcing is 
likely to result in no significant change in benefits. 

Can vou make a convincing argument that costs are likelv to increase. stav the same, or 
decrease? 

The evaluation team determined that costs would either stay the same or increase slightly 
as a result of out-sourcing the Configuration Management Service. 

Insights 

which may significantly benefit the Lab if kept in-house but modified in some way. In this case, it 
became apparent that the Lab could potentially benefit from building Configuration Management 
into a specialized Laboratory capability. 

This pilot test illustrated how the qualitative evaluation process can help identify services 



PILOT TEST EVALUATION OF VIDEO SERVICES 

Description of Service and Sourcing Options 
Video Services provides three types of services to its customers: meeting support, 

productions @re-production through post-production, including concept development, script 
writing, shooting, and editing), and more simple services referred to as “products” (e.g., video 
and audio dubbing, video equipment repair, and film to tape transfers). The Video Services 
Department is not currently the exclusive provider of video services at the Lab. It was estimated 
that approximately 50% of video work at the Lab is distributed across various Lab divisions 
which have developed independent internal sources of expertise and equipment for video 
production. 

The initial sourcing option considered involved out-sourcing “products” and meetings 
support to a local fm. Investigation of this option, however, identified serious problems. The 
need for fast response time, a significant supply of repair parts, and high-level security clearance 
make it unlikely that an outside firm would be able to supply the service in a way that would be 
acceptable to service users. In addition, the cost of external suppliers was determined to be 
prohibitively expensive. Thus, this initial sourcing option was rejected. 

Video Services providers were asked to identify an alternative sourcing change that could 
potentially be beneficial. Since a beneficial out-sourcing option could not be identified, the 
providers were asked to consider other options for changing the mode of service provision. The 
option proposed for evaluation involved centralizing the provision of video services across the 
Lab. The Video Service-providers suggested that the current decentralization of service provision 
results in significant inefficiencies and lower product quality, both of which might be mitigated by 
a centralized management structure. The scope of the proposed sourcing option includes all 
provision of video services within the Lab, including the current Video Services group as well as 
all those distributed pockets of video expertise providing video services across the Lab. This 
hypothesized sourcing option involves centralizing management of the distributed video functions 
under the current Video Services group. 

Summary of Results 
The screening evaluation of Video Services is illustrated in Figure 16. No convincing 

argument could be identified for concluding that the change in sourcing would increase or 
decrease benefits significantly, nor could a convincing argument be made to show that the 
proposed sourcing change would cause benefits to remain the same. The screening analysis 
concluded that a sourcing recommendation could not be made without applying the detailed, 
quantitative model. 

Following the screening evaluation, the quantitative model was applied to clarify the 
impact of the proposed sourcing change. The quantitative evaluation of the current and 
alternative sourcing options is summarized in Figure 17, which shows the estimated equivalent 
dollar impact on each objective resulting from a change to the alternative sourcing option. As 
illustrated in Figure 17, the proposed change in service provision was estimated to produce a 
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significant positive impact on the net benefit to customers ($1.4M), a significant positive indirect 
benefit to the Lab ($10M) and a significant decrease in Lab costs of providing the service 
(40.3M). The change was determined to have no significant effects on the community or on 
current internal providers. Thus, the change in service was estimated to produce a net benefit of 
$1 1 -7M. 

Figure 16. Overview of Screening Evaluation for Video Services 

Net Benefit 
of Service 

I r I 
Net Benefit to 
Stake holders 

I 

Direct Net Indirect Net Socio- Impact on 
Benefit to Benefit to economic Internal 
Customers Lab Impact Providers 

I 1 

+$1.4M +$10M No Impact No Impact 

Net Benefit of Change in Service = $1.4M + $10M - (-$0.3M) = $1 1.7M 

Net Cost to 

-$0.3 M 

Figure 17. Summary of Impacts of Change in Video Service Provision 
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Detailed Results - Screening Analysis 

proposed change in service provision. The subsections below correspond to the nodes in the 
flowchart shown in Figures 4 and 16 above. 

This section explains the detailed judgments made during the screening evaluation of the 

_02. Would changes be required to broader Lab functions. resources. svstems, etc. to make this 
sourcine chanpe viable? 

No; the Video Service functions are fairly independent and therefore do not share critical 
resources with other Lab functions. 

c)3. Would alternative sourcino option result in increased risk of regulatory violations? 

Since the sourcing change would involve in-sourcing, the risk of regulatory violations 
would either decrease or stay the same. 

Can you make a convincing argument that a change in sourcinp is likelv to significantly 
increase or decrease benefits? 

No such convincing argument can be made at this stage of the evaluation. It was 

to determine the magnitude of this increase without performing some quantitative analysis. 

Can you make a convincin? argument that the change in sourcing is likelv to result in no 
significant change in benefits? 

_05. 

suggested that the proposed sourcing change would increase benefits, but it is impossible 

Q& 

No convincing argument could be made to indicate that benefits would likely remain the 
same as a result of a change in sourcing. It was concluded that detailed analysis would be 
necessary in order to assess the impact of a sourcing change on benefits. 

Detailed Results - Quantitative Analysis 
This section explains the detailed judgments made during the quantitative evaluation of the 

proposed change in service provision. As shown in Figure 17, there were significant impacts in 
the areas of direct benefit to customers, indirect benefits to the Lab, and net cost to the Lab. 

Net Benefit to Customers 

The estimates made regarding the net benefits to customers of the proposed change in 
service provision are summarized in Figure 18 below. 
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Poor 9 Very Good 
Worth $1.2M 

No Change (or 20% improvement 
slight improvement) Worth W.2M 

Direct Net Benefit = $0.2M + $1.2M = $1.4M 

Figure 18. Summary of Net Benefits to Customers for Video Services Sourcing Change 

It was determined that responsiveness of service providers would be unaffected by the change in 
provision. The number of service users and quantity of services consumed per user were also 
assumed to be unaffected for this determination of direct service benefits. This was a purposefully 
conservative assumption, as improvements in service quality would likely result in wider use. 
Service reliability was estimated to improve slightly with the change in provision, but this change 
is likely to be small and so was not explicitly valued. The three factors that were expected to 
improve significantly were timeliness of service provision, quality of the service product, and the 
price paid by service customers. Turnaround time was expected to be reduced by approximately 
20% as a result of the increased efficiency of resource allocation associated with centralized 
management of video services. This reduction in turnaround time was valued at $0.2M. Product 
quality was expected to improve from its current poor level to be “very good” once centralized 
management is able to establish uniform quality standards for video work that is currently 
distributed across the Lab. This improvement was valued at $1.2M. Thus, the total net benefits 
to customers of the change in service provision was estimated at $0.2M i- $1.2M = $1.4M. 



ImDact on Indirect Net Benefit to the Lab 

service provision are summarized in Figure 19 below. 
The evaluations made regarding the impact on the Lab mission of the proposed change in 

Indirect Net 
Benefit from ww Benefits of ' 

u / w w  Impacted Work 

.. . :t / -Y $5M - $10M x 20% ROI NO Impac 
Assumed 1%/ \ 

Scope of 

$75M of 
work impacted 

Indirect Net Benefit = $75M(l YO) + ($5M - 1 OM)(20%) = $1 OM 

Impact on 
Unit Benefit 

of Work 

No Impact 

Figure 19. Summary of Indirect Net Benefit to the Lab for 
Video Services Sourcing Change 

The unit costs and benefits of work indirectly impacted by the centralization of video 
services were not expected to change significantly as a result of this centralization. Instead, the 
main impact on non-consumers of video services was estimated to occur through the positive 
marketing effects resulting from higher quality Lab videos. Higher quality videos, it was argued, 
would lead to an improved Lab image and thus an increase in the volume of Lab work. A 20% 
increase in volume was estimated for the approximately $250M worth of Lab work expected to 
be impacted. Assuming a 20% rate of return on Lab work, the indirect net benefit of the 
proposed change in service provision was calculated as: $250M x 20% x 20% = $10M. The 
point of this rough calculation is that indirect benefits of the proposed change may be large. 
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Impact on Net Cost to Lab 

change in service provision are summarized in Figure 20 below. 
The evaluations made regarding the impact on the net cost to the Lab of the proposed 

Net Cost /Q 
No lmpad 

Impact on Net Cost to Lab = 30% x $1 M = $0.3M 

Figure 20. Summary of Net Cost to the Lab for Video Services Sourcing Change 

The cost to the Lab of providing service was estimated to drop by approximately 30% as a result 
of returns to scale inherent in the centralized service provision option. The total current level of 
costs for the provision of video services at the Lab was estimated to be approximately $1 M. 
Thus, the benefit from the cost savings was estimated to be $lM x 30% = $0.3M. There were 
estimated to be no significant transition costs or costs associated with inefficient reassignment of 
Lab staff. 

Insights 

diversifying the group providing evaluation inputs. According to the quantitative evaluation, the 
proposed change in Video Services appears to produce a win-win situation: an increase in the 
quality of service provision, and a decrease in cost. These conclusions might be questioned in that 
the judgments were provided by members of the current Video Services group. If an actual 
application of the methodology were performed comparing these options, it would be useful to 
include within the evaluation committee those providing video services at the Lab but not 
currently under the auspices of the Video Services group, customers of video services across the 
Lab, and potential out-source suppliers of video services. 

The Video Services pilot test illustrated that the evaluation process may be improved by 
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PILOT TEST EVALUATION OF WASTE MANAGEMENT SERVICE 

Description of Service and Sourcing Options 
The Waste Management Service handles the treatment, storage, and disposal of waste 

products as well as EM-7 project control functions. The service to be evaluated for alternative 
sourcing is only the EM-7 project control operation. Project control functions include project 
procurement, scheduling, and planning. 

Most of Waste Management’s EM-7 project control functions are currently out-sourced. 
The first alternative sourcing option considered was to out-source the remaining project control 
functions, resulting in the provision of all EM-7 functions by an outside service. However, it was 
argued that this sourcing option would increase the risk of regulatory violations. A revised 
alternative sourcing option was therefore defined. This new alternative to service provision was 
to in-source all project control functions that are currently out-sourced. 

Summary of Results 

Figure 21. The evaluation team found that no convincing argument could be made to indicate 
that the change in sourcing would increase or decrease benefits significantly, nor could a 
convincing argument be made to show that the proposed sourcing change would cause benefits to 
remain the same. The screening analysis concluded that a sourcing recommendation could not be 
made without applying the detailed, quantitative model. 

The screening evaluation of the Waste Management’s EM-7 functions is illustrated in 

Following the screening evaluation, the quantitative model was applied to clarify the 
impact of the proposed sourcing change on benefits. The results of this application of the 
quantitative model are summarized in Figure 22. The quantitative analysis of the proposed 
project control sourcing change indicated that the annual total net benefit to stakeholders is 
estimated to be approximately $10 million. The annual net cost to the Lab of project control was 
estimated to be around $5 million, and it was estimated that this cost would not change 
significantly as a result of the change in service provision. Furthermore, the cost of project 
control would have to triple as a result of the sourcing change in order to outweigh the annual 
total net benefit to stakeholders that was estimated to result from the sourcing change. The 
quantitative analysis thus suggests that the Lab would benefit from developing in-house project 
cone01 capabilities. 
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Net Benefit to 
Stakeholders 

,..__; ,:..::;.:.. - 

Net Cost to 

Figure 21. Overview of Screening Evaluation for Waste Management 

Direct Net 
Benefit to 

Customers 

Net Benefit r-l of Service 

Indirect Net Socio- Impact on 
Benefit to economic internal 

Lab impact Providers 

Net Benefit of Change in Service = $1 OM 

Figure 22. Summary of Impacts of Change in Project Control Provision 

Detailed Results - Screening Analysis 
This section explains the detailed judgments made during the screening evaluation of the 

proposed change in service provision. The subsections below correspond to the nodes in the 
flowchart shown in Figures 4 and 21 above. 

Q Would changes be required to broader Lab functions. resources. systems. etc. to make this 
sourcing change viable? 
No; the EM-7 functions are fairly independent and therefore do not share critical resources 
with other Lab functions. 
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03. 

c)5. 

08: 

Would alternative sourcing option result in increased risk of regulatory violations? 

Since the sourcing change would involve in-sourcing, the risk of regulatory violations 
would either decrease or stay the same. 
Can YOU make a convincine argument that a change in sourcing is likely to significantly 
increase or decrease benefits'? 

No such convincing argument can be made at this stage of the evaluation. It appears as 
though the proposed sourcing change would increase benefits, but it is impossible to 
determine whether the change would be significant without performing some quantitative 
analysis. 

Can vou make a convincing argument that the change in sourcing is likelv to result in no 
significant change in benefits? 

No convincing argument could be made to indicate that benefits would likely remain the 
same as a result of a change in sourcing. The evaluation team determined that detailed 
analysis would be necessary in order to assess the impact of a sourcing change on benefits. 

Detailed Results - Quantitative Analysis 

proposed change in service provision. As shown in Figure 22, the only significant estimated 
impact was in the area of indirect benefits to the Lab. 

This section explains the detailed judgments made during the quantitative evaluation of the 

ImDact on Indirect Net Benefit to the Lab 

The evaluations regarding the impact on the Lab mission of the proposed change in 
service provision are summarized in Figure 23 below. 
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Indirect Net Benefit = $75M(1%) + ($5M - 1OM)(20%) = $iOM 

Figure 23. Summary of Indirect Net Benefit to the Lab for 
Project Control Sourcing Change 

As shown in Figure 23, approximately $750 million of annual work would be impacted by 
the proposed change in sourcing. It is estimated that 10% ($75 million) of this work would be 
impacted by project control and that a cost savings of approximately one percent (0.01 x $75M = 
$7.5M) would result from the improvement that would be brought about by the sourcing change. 
In addition, a potential increase in the volume of work ($5M-$lOM/year) was estimated to occur. 
If the return-on-investment for Lab work is approximately 20%, then indirect benefits would total 
approximately $10 million per year (Cost savings + ROI x increased volume = $7SM + 0.20 x 
$5M to $10M). 

Insights 

works just as well for an in-sourcing alternative as it does for an out-sourcing alternative. This 
pilot test also verified that quantitative analysis must be performed in order to reach a firm 
sourcing recommendation whenever the qualitative analysis shows that no convincing argument 
can be made to indicate how the proposed sourcing change would impact service benefits. 

The Waste Management (project control) pilot test illustrated that the evaluation process 
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CONCLUSIONS 

The pilot tests were extremely useful in helping us to verify that the proposed evaluation 
process works effectively in a range of situations. It was also very effective in helping us to 
identify improvements to both the screening and qualitative evaluation processes. Six primary 
insights were gained as a result of the pilot test, as discussed below. 

Determination that Inputs to Evaluations are Appropriate and Outputs are Reasonable 
The pilot tests provided feedback on the value of the questions being posed by the 

qualitative analysis. The pilot test participants stated that the issues raised during the qualitative 
analysis were the important ones. In general, the participants also seemed to feel that the issues 
were fairly easy to address once the questions were thoroughly understood. The questions 
included in the qualitative evaluation were modified throughout the pilot test process in order to 
improve their clarity and ensure their relevance. 

Determination of Fundamental 0 bjectives of Sourcing Decisions 
The pilot tests helped determine the single set of fundamental objectives for support 

service sourcing decisions that is applicable to all support services. These objectives include 
meeting regulatory requirements, maximizing benefits, and minimizing costs. The pilot tests led 
us to conclude that regulatory compliance should be treated as a constraint that would keep 
unacceptable sourcing options from being considered. This became clear when services 
considered sourcing options that resulted in increased risk of regulatory violations. 

Determination that it May be Desirable to Combine Services for Evaluation 
The pilot tests revealed that a sourcing alternative for a particular service may not be 

viable (or may be less beneficial) without changes in related but separate services. This issue 
arose when the Payroll Service pilot test identified that it would not be viable to consider out- 
sourcing all payroll functions because of necessary interaction with the Lab’s employee database. 
The service evaluation screening logic was therefore modified to include the question “Q2: 
Would changes be required to broader Lab functions, resources, system, etc. to make this 
sourcing option viable?” In the case of the Payroll Service, the addition of this new question 
would allow the evaluation team to evaluate the out-sourcing of multiple functions that use the 
employee database, not just those within the Payroll Department 

In some cases, a sourcing alternative for a particular service may be less beneficial without 
changes in related but separate services (although the alternative is still viable). For example, 
while evaluating the Protocol Service it was noted that it may be more cost effective to out- 
source all meeting planning activities than to out-source just the planning of large meetings 
handled by the Protocol Service. The service evaluation screening logic was therefore modified 
to ask the evaluation team to describe the best alternative sourcing option. 

10-21 



Clarification of the Scope of Possible Sourcing Alternatives 

of in-sourcing, out-sourcing, eliminating, or maintaining status quo for different functions of a 
service or for functions within a set of services. This flexibility for defining sourcing options 
became clear when service representatives involved in the pilot test process tried to define the best 
alternative sourcing option. For example, the Payroll, Protocol, and Travel Services 
representatives recommended out-sourcing only a subset of their many functions. The Waste 
Management Service representative considered in-sourcing those functions that are currently out- 
sourced. 

The definition of an alternative sourcing option can involve a wide variety of combinations 

Determination that the Evaluation Committee Should Consist of Diverse Stakeholders 
Finally, the pilot tests clearly demonstrated that the support service evaluation committee 

should consist of individuals representing a variety of stakeholders, as discussed previously. This 
approach would permit the evaluation process to be as objective as possible, while ensuring that 
various interests are represented during the process. 

Determination that the Screening Model Alone is Sufficient for Many Services 

the pilot tests illustrated that a firm recommendation regarding a potential change in sourcing 
status may be reached for many support services using only the qualitative analysis method. 

Aside from providing insight into how the service evaluation screening logic should work, 
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SECTION 11. 
RECOMMENDATIONS FOR OVERALL PROCESS 

As discussed at the beginning of this report, the overall process of deriving an appropriate 
mix of in-house and out-sourced services consists of three main components: determining 
candidate services for evaluation, evaluating the options for changing sourcing for each candidate 
service, and making final sourcing decisions based on the outcome of the evaluation process. 
Final decisions must necessarily be left up to the appropriate Lab managers. This report contains 
no particular recommendations for the decision-making process except that it should consider the 
outputs of the evaluation along with other relevant factors, particularly considering other factors 
that may not be explicitly captured in the formal evaluation. Thus, the proper view of the 
evaluation process is as a decision-aiding, not a decision-making methodology. 

Through discussions during the development of the evaluation process, several 
recommendations have been reached regarding the selection of services for evaluation. These are: 

1. An importance/satisfaction questionnaire should be used to help target 
problematic services for early evaluation. 

2. 

3. 
4. 

The evaluation process should be applied to one service at a time. . 

All support services should be considered for evaluation. 

Support services should be reevaluated on a periodic basis. 

A questionnaire has already been developed and administered to classify services 
according to two primary dimensions: perceived importance, and perceived quality. The 
questionnaire has been administered to a sampling of Lab employees and can be used to 
categorize services into one of four groups: high importance, high quality; high importance, low 
quality; low importance, low quality; and low importance, high quality. The high importance, 
high quality group of services is, presumably, less important to evaluate immediately. Instead, 
effort might be focused on the other three groups. Of the remaining three groups, the high 
importance, low quality group may arguably be the most urgent group to evaluate. To the extent 
that the evaluation could identify ways to improve the quality of the service, it would provide 
immediate benefits in areas with important needs not currently being met or currently beiig met 
poorly. The low importance, low quality group should be third in order of evaluation. This group 
may represent likely candidates for elimination or radical restructuring, but since the perceived 
importance of this group is low, there are probably no immediate needs not being met as a result 
of the perceived low quality. Finally, the low importance, high quality services are fourth in order 
of evaluation. The high quality rating means that those few who need the service are currently 
satisfied with its provision. However, the low importance rating means that the service might be a 
candidate for elimination. Also, to the extent that a highqualify rating may imply that large costs 
are being incurred, it may be that an external provider could decrease those costs significantly. 
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It was conchded that the evaluation process should be appIied to one service at a time, 
with each service being evaluated by a team specially formulated for the specific service. Since 
decision-makers are likely to prefer making decisions one service at a time, it was decided that the 
evaluation process will work best if it keeps pace with decision-makers. Thus, rather than 
evaluating all services at once and providing decision-makers with a voluminous report 
documenting recommendations on all services, it is recommended that the overall process involve 
dynamic interaction between evaluation teams and the ultimate decision-makers. This one-at-a- 
time approach will help the evaluation process evolve to best meet the needs of decision-makers. 
All too often, the alternative approach (Le-, evaluating all decisions at once and writing a huge 
document describing the effort) results in information that is not appropriately tailored to the 
needs of decision-makers, so that the enormous report is doomed to sit unused on a shelf. It was 
also decided that the process of service evaluation should be initiated immediately. This will 
allow decision-makers to see the process in action and make any desired changes before 
significant additional work is committed. The evaluation process is at a stage where it is ready to 
apply. Though alterations and customizations of the general evaluation process developed to date 
may be necessary during the course of application, it would be very inefficient to try to anticipate 
these changes without actually applying the methodology. 

It was decided that all support services should be considered candidates for evaluation 
because it is likely that improvements can be identified in virtually all services. These 
improvements, particularly for services which are currently perceived to be doing a good job, may 
not necessarily involve out-sourcing or elimination of functions, but may still be quite beneficial. 
Universal application of the evaluation methodology also promotes a sense of fairness across Lab 
services. Finally, if the evaluation methodology is applied to services that are perceived of as 
doing a good job as well as those that are not, it will result in useful benchmarking information. 
Evaluations of “good” services may help identify ways that “bad” services can be improved. 

Finally, it was determined that all services should be reevaluated on a periodic basis. The 
environment in which services are provided is dynamic, so the quality and appropriateness of the 
current mode of service provision may change over time. Thus, if the evaluation process is to 
have a lasting beneficial effect, evaluations must be revisited occasionally. Presumably, 
subsequent rounds of evaluation for services that have been previously evaluated will be much 
easier than the initial evaluation. In subsequent evaluations, onIy changes in the service or the 
context in which the service operates need be considered. 
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APPENDIX A. 
EXAMPLE SCALES FOR EVALUATING BENEFIT TO CUSTOMERS 

Scale for Resuonsiveness of Service Providers 

If responsiveness is not a relevant consideration for this service or if responsiveness 
will not change as a result of either out-sourcing or eliminating the service, skip to the next 
scale. Otherwise, use the scale below to record your best judgment as to how responsive the 
current (in-house) provider of the service is. Then use the same scale to record your best 
judgment as to how responsive the out-source provider is likely to be should the service be out- 
sourced. Finally, if you indicated that an alternative service would be available outside of the Lab 
should the service be eliminated, use the scale a third time to record your best judgment as to how 
responsive the alternative provider (if any) is likely to be should the service be eliminated. Record 
your judgments in the spaces provided on the scoring form. 

Score 
1. 

2. 

3. 

4. 

5. 

~~ 

Responsiveness 
Very Unresponsive 

Unresponsive 

If customer satisfaction surveys have been (were to be) conducted, then the average is (would be) 
at or near the lowest scores ever obtained. 
Unresponsiveness incidents (would) occur frequently (e.g., one or more incidents per day) as 
evidenced by hotline data. 
Positive incidents are (would be) rare or non-existent. 

If satisfaction surveys have been (were to be) conducted, then the average score is (would be) 
significantly below the average of scores obtained on similar surveys. 
Unresponsiveness incidents (would) occur occasionally (e.g., one or more incidents per month) as 
evidenced by hotline data. 
Positive incidents (would) occur infrequently. 

If satisfaction surveys have been (were to be) conducted, then the results are (would be) about 
average. 
Negative and positive incidents are (would be) roughly balanced, as evidenced by hotline data. 

If satisfaction surveys have been (were to be) conducted, then the average score is (would be) 
significantly above the average of scores obtained on similar surveys. 
Unresponsiveness incidents (would) occur infrequently (e.g., at most a few incidents per year) as 
evidenced by hotline data. 
Positive incidents (would) occur frequently. 

If satisfaction surveys have been (were to be) conducted, then the average is (would be) at or near 
the highest scores ever obtained. 
Unresponsiveness incidents are (would be) rare or non-existent. 
Positive incidents are (would be) very frequent. 

0 

Adequately Responsive 
0 

0 

Responsive 
0 

0 

0 

Very Responsive 
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Scale for Reliabilitv of Alternative Service Providers 

Reliability refers to the frequency and duration of periods during which the service is 
unexpectedly unavailable. If reliability is not a relevant consideration for this service or if 
reliability will not change as a result of either out-sourcing or eliminating the service, skip to 
the next scale. Otherwise, use the scale below to record your best judgment as to how reliable 
the current (in-house) provider of the service is. Then use the same scale to record your best 
judgment as to how reliable an external provider is likely to be should the service be out-sourced. 
Finally, if you indicated that an alternative service would be available outside of the Lab should 
the service be eliminated, use the scale a third time to record your best judgment as to how 
reliable the alternative provider is likely to be should the service be eliminated. Record your 
judgments in the spaces provided on the scoring form. 

Score 
1. 

2. 

3. 

4. 

5. 

Reliability 
Extremely Reliable. 

Very Reliable. 

There is little or no chance that the service will be unavailable or will be available only at an 
inadequae level of quality for a even a small fraction of time (e.g., one day per year). 

There is a very small chance (1 chance in 10,000) that the service will be unavailable or will be 
available only at an inadequate level of quality for a small fraction of time (e.g., one day per 
Y&. 
There is an extremely small chance (1 chance in 1,000,OOO) that the service will be unavailable 
or will be available only at an inadequate level of quality for a significMt fraction of time (e.g., 
several months per year). 

There is a small chance (1 chance in 100) that the service will be unavailable or will be available 
only at an inadequate level of quality for a small fraction of time (e-g., one day per year). 
There is an very small chance (1 chance in 10,000) that the service will be unavailable or will be 
available only at an inadequate level of quality for a significant fraction of time (e.g., several 
months per year). 

It is virtually certain that the service will be unavailable or will be available only at an inadequate 
level of quality for a small fraction of time (e.g., one day per year). 
There is an small chance (1 chance in 100) that the service will be unavailable or will be 
available only at an inadequate level of quality for a significant fraction of time (e.g., several 

Adequately Reliable. 
4 

Unreliable. 

months per year). 
Extremely Unreliable. 

It is virtually certain that the service will be unavailable or will be available only at an inadequate 
level of quality for a significant fraction of time (e.g., several months per year). 
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Scale for Imuact on Timeliness of Chanve in Service Provider 

Score 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

Timeliness relates to the time between when the service is requested and when it is 
delivered. Iftimeliness is not a relevant consideration for this service or iftimeliness will not 
change as a result of either out-sourcing or eliminating the service, skip to the next scale. 
Otherwise, consider a typical unit of the service provided by the current in-house provider. 
Define this typical unit of service in the space provided on the scoring form. What is the average 
turnaround time for providing this service? Record your answer in the space provided. 

Impact on Average Turnaround Time 
Very large increase. The average turnaround time for the service is likely to increase by 30% when 
out-sourced. 
Significant increase. The average turnaround time for the service is likely to increase by 10% when 
out-sourced. 
Small increase. The avenge turnaround time for the service is likely to increase by 1 % when out- 
sourced. 
No change. There is no reason to believe that the turnaround time for the service will be any different 
when out-sourced than it currently is as provided in-house. 
Small decrease. The average turnaround time for the service is likely to decrease by 1% when out- 
sourced. 
Significant decrease. The average turnaround time for the service is likely to decrease by 10% when 
out-sourced. 
Very large decrease. The avenge turnaround time for the service is likely to decrease by 30% when 

Use the scale below to record your best judgment as to how much the average turnaround 
time for providing the service will increase or decrease as a result of out-sourcing, relative to the 
current average turnaround time for the service. Finally, if you indicated that an alternative 
service would be available outside of the Lab should the service be eliminated, use the scale a 
second time to record your best judgment as to how much the average turnaround time will 
increase or decrease should the service be eliminated. Record your judgments in the spaces 
provided on the scoring form. 

I I out-sourced. I 
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Scale for Product Oualitv 

If product quality is not a relevant consideration for  this service or if product quality 
will not change as a result of either out-sourcing or eliminating the service, skip to the next 
scale. Otherwise, use the scale below to record your best judgment as to the level of product 
quality provided by the current (in-house) provider of the service. Then use the same scale to 
record your best judgment as to the level of product quality an external provider is likely to 
provide should the service be out-sourced. Finally, if you indicated that an alternative service 
would be available outside of the Lab should the service be eliminated, use the scale a third time 
to record your best judgment as to the level of product quality the alternative provider is likely to 
provide should the service be eliminated. Record your judgments in the spaces provided on the 
scoring form. 

uct defects are 



Scale for Impact on Price of Service 

If price to the customer is not a relevant consideration for this service or if this price 
will not change as a result of either out-sourcing or eliminating the service, skip to the next 
scale. Otherwise, consider the typical unit of service defined above under the scale for timeliness. 
What is the average price to the customer for this unit of service? Record your answer in the 
space provided. 

Score 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

Use the following scale to record your best judgment as to how much the average price to 
the customer for this typical unit of service will increase or decrease as a result of out-sourcing, 
relative to the current average price. Finally, if you indicated that an alternative service would be 
available outside of the Lab should the service be eliminated, use the scale a second time to record 
your best judgment as to how much the average price to the customer will increase or decrease 
should the service be eliminated and the customer purchase the service from alternative suppliers 
outside of the Lab. Record your judgments in the spaces provided on the scoring form. 

Impact on Price 
Very large increase. The service is likely to cost 30% more to the customer when out-sourced than it 
currently costs as provided in-house. 
Significant increase. The service is likely to cost 10% more to the customer when out-sourced than it 
currently costs as provided in-house. 
Small increase. The service is likely to cost 1% more to the customer when out-sourced than it 
currently costs as provided in-house. 
No change. There is no reason to believe that the service cost to the customer will be any different 
when out-sourced than it currently is as provided in-house. 
Small decrease. The service is likely to cost 1% less to the customer when out-sourced than it 
currently costs as provided in-house. 
Significant decrease. The service is likely to cost 10% less to the customer when out-sourced than it 
currently costs as provided in-house. 
Very large decrease. The service is likely to cost 30% less to the customer when out-sourced than it 
currently costs as provided in-house. 
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Scale for Other Acquisition Costs 

Other acquisition costs are monetary or non-monetary costs incurred by the customer not 
included in the price of the service. The most typical non-monetary cost is time (e.g., it may take 
longer to access a service provided outside of the Lab than one provided internally). Zfotker 
acquisition costs are not a relevant consideration for  this service or if these acquisition costs 
will not change as a result of either out-sourcing or eliminating the service, skip to the next 
scale. Otherwise, use the scale below to record your best judgment as to the change in 
acquisition costs that will result should the service be out-sourced. Finally, if you indicated that 
an alternative service would be available outside of the Lab should the service be eliminated, use 
the scale a second time to record your best judgment as to the likely change in other acquisition 
costs that will result should the service be eliminated. Record your judgments in the spaces 
provided on the scoring form. 

Score 
1. 

2. 
I 

l 3. 

4. 

5. 

6.  

7. 

Other Acquisition Costs 
Very large increase in acquisition costs. The time required to obtain a typical unit of the service 
product will increase by 1 hour or more, or there will be an equivalent increase in some other 
acquisition cost. 
Large increase in acquisition costs. The time required to obtain a typical unit of the service product 
will increase by approximately 30 minutes, or there will be an equivalent increase in some other 
acquisition cost. 
Small increase in acquisition costs. The time required to obtain a typical unit of the service product 
will increase by approximately 15 minutes, or there will be an equivalent increase in some other 
acquisition cost. 

be the same under this service option as it is under the current scheme of in-house service provision. 
Small decrease in acquisition costs. The time required to obtain a typical unit of the service product 
will decrease by approximately 15 minutes, or there will be an equivalent decrease in some other 
acquisition cost. 
Large decrease in acquisition costs. The time required to obtain a typical unit of the service product 
will decrease by approximately 30 minutes, or there will be an equivalent decrease in some other 
acquisition cost. 
Very large decrease in acquisition costs. The time required to obtain a typical unit of the service 
product will decrease by 1 hour or more, or there will be an equivalent decrease in some other 
acquisition cost. 

No chanse in acquisition costs. The time required to obtain a typical unit of the service product will 
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Scale for ImDact on Ouantitv of Service Consumed Per User 

If the quantity of service consumed by a typical user is not a relevant consideration for 
this service or if this quantity will not change as a result of either out-sourcing or eliminating 
the service, skip to the next scale. Otherwise, consider the typical unit of service defined above 
under the scale for timeliness. Assuming that all service provided can be broken up into this 
typical unit of service, how many typical units of service are currently consumed by a typical user 
of the service under the current in-house service provision scheme. Record your answer in the 
space provided. 

Use the following scale to record your best judgment as to how much the quantity of 
service consumed by the typical service consumer will change as a result of out-sourcing, relative 
to the current quantity consumed. In making this determination, consider the effects of the 
various changes in service and product quality that you described above on the ultimate demand 
for service. Finally, if you indicated that an alternative service would be available outside of the 
Lab should the service be eliminated, use the scale a second time to record your best judgment as 
to how much the quantity consumed by the typical customer will increase or decrease should the 
service be eliminated and the customer purchase the service from alternative suppliers outside of 
the Lab. Record your judgments in the spaces provided on the scoring form. 
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Scale for Impact on Number of Service Users 

I f  the number of service users is not a relevant consideration for this service or if this 
number will not change as a result of either out-sourcing or eliininating the service, skip to 
the next scale. Otherwise, consider how many customers use the service under the current in- 
house service provision scheme. Record your answer in the space provided. 

Score 
1. 

2. 

3. 

4. 

Use the following scale to record your best judgment as to how much the number of users 
of the service will change as a result of out-sourcing, relative to the current number. In making 
this determination, consider the effects of the various changes in service and product quality that 
you described above on the ultimate demand for service. Finally, if you indicated that an 
alternative service would be available outside of the Lab should the service be eliminated, use the 
scale a second time to record your best judgment as to how much the number of users will 
increase or decrease should the service be eliminated and customers have to purchase the service 
from alternative suppliers outside of the Lab. Record your judgments in the spaces provided on 
the scoring form. 

Impact on Number of Service Users 
Very large increase. The number of service users is likely to increase by 30% as a result of the 
change in service provision. 
Significant increase. The number of service users is likely to increase by 10% as a result of the 
change in service provision. 
Small increase. The number of service users is likely to increase by 1% as a result of the change in 
service provision. 
No change. There is no reason to believe that the number of service users will be any different under 

6.  

7. 

I the alternative service option than it currently is as provided in-house. 
I Small decrease. The number of service users is likely to decrease by 1% as a result of the change in 5. - 

service provision. 
Significant decrease. The number of service users is likely to decrease by 10% as a result of the 
change in service provision. 
Very large decrease. The number of service users is likely to decrease by 30% as a result of the 
change in service provision. 
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APPENDIX B. 
EXAMPLE SCALES FOR EVALUATING INDIRECT BENEFIT 

Evaluation of the ScoDe of Work Indirectlv ImDacted 

impacted, using a five step process: 
Use the table provided in the scoring form to identify the total scope of work indirectly 

1. Identify the types of projects that benefit indirectly from the service and that 
are potentially impacted by a change in service provision (either out-sourcing 
or elimination). These project types should be listed in the first column of the 
provided table. 
Estimate the total budget allocated to each of the identified project types. 
Record these dollar amounts in the second column of the provided table. 

Estimate the percentage of projects of each type that are likely to be impacted. 
Do not include in this estimate any projects that are direct customers of the 
service. These percentages should be recorded in the third column of the table 
provided on the scoring form. 
Multiply the total budget times the percentage of projects for each identified 
project type to obtain a dollar measure for the scope of work impacted in each 
type of project. Record this dollar value in the fourth column of the table 
provided. 
Sum the entries in the fourth column to obtain a measure for the total scope of 
work impacted and record this number in the bottom row of the table. 

2. 

3. 

4. 

5. 
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Scale for Impact on Volume of Work 

Score 
1. 

2. 

3. 

4. 

5. 

6.  

7. 

Would out-sourcing or eliminating the service result in a significant change in the 
total volume of work of the types identified above. If not, skip to the next scale. Otherwise, 
use the space provided on the scoring form to identify and describe the specific mechanism (if 
any) through which service out-sourcing would result in an increase or decrease in volume of 
work. Then use the scale below to record your best judgment as to the direction and magnitude 
of any such impact of service out-sourcing. Repeat the same process to record your judgments 
regarding the impacts of service elimination on volume of work, again recording your answers in 
the spaces provided on the scoring form. 

Impact on Volume of Work 
Very large increase. The volume of work on the identified projects is likely to increase by 30% as a 
result of the change in service provision. 
Significant increase. The volume of work on the identified projects is likely to increase by 10% as a 
result of the change in service provision. 
Small increase. The volume of work on the identified projects is likely to increase by 1% as a result 
of the change in service provision. 
No change. There is no reason to believe that the volume of work on the identified projects will be 
any different under the alternative service option than it currently is as provided in-house. 
Small decrease. The volume of work on the identified projects is likely to decrease by 1 % as a result 
of the change in service provision. 
Signifcant decrease. The volume of work on the identified projects is likely to decrease by 10% as a 
result of the change in service provision. 
Very large decrease. The volume of work on the identified projects is likely to decrease by 30% as a 
result of the change in service provision. 



Scale for Im~ac t  on Unit Cost of Work 

Unit cost of work refers specifically to the cost of producing a typical unit of output for 
those projects identified above as being indirectly impacted. If out-sourcing or eliminating the 
service is not likely to result in impacts on the unit cost of work for the identified projects, skip 
to the next scale. Otherwise, use the space provided on the scoring form to identify and describe 
the specific mechanism (if any) through which service out-sourcing would result in an increase or 
decrease in unit cost of work. Then use the scale below to record your best judgment as to the 
direction and magnitude of any such impact of service out-sourcing. Repeat the same process to 
record your judgments regarding the impacts of service elimination on unit cost of work, again 
recording your answers in the spaces provided on the scoring form. 

Score 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

Impact on Unit Cost of Work 
Very large increase. The unit cost of work on the identified projects is likely to increase by 30% as a 
result of the change in service provision. 
Significant increase. The unit cost of work on the identified projects is likely to increase by 10% as a 
result of the change in service provision. 
Small increase. The unit cost of work on the identified projects is likely to increase by 1% as a result 
of the change in service provision. 
No change. There is no reason to believe that the unit cost of work on the identified projects will be 
any different under the altemative service option than it currently is as provided in-house. 
Small decrease. The unit cost of work on the identified projects is likely to decrease by 1% as a 
result of the change in service provision. 
Significant decrease. The unit cost of work on the identified projects is likely to decrease by 10% as a 
result of the change in service provision. 
Very large decrease. The unit cost of work on the identified projects is likely to decrease by 30% as a 
result of the change in service provision. 
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Scale for Impact on Unit Benefits of Work 

Unit benefits of work refers to the benefits to the Lab produced by a typical unit of output 
for those projects identified above as being indirectly impacted. A change in the status of service 
provision may result in an increase or decrease in the quality of outputs on indirectly impacted 
projects which in turn results in an increase or decrease in the value or benefits of performing the 
impacted work. If out-sourcing or eliminating the service is not likely to result in impacts on 
the benefits of a typical output f o r  the identified projects, skip to the next scale. Otherwise, use 
the space provided on the scoring form to identify and describe the specific mechanism (if any) 
through which service out-sourcing would result in an increase or decrease in unit benefits of 
work. Then use the scale below to record your best judgment as to the direction and magnitude 
of any such impact of service out-sourcing. Repeat the same process to record your judgments 
regarding the impacts of service elimination on unit benefits of work, again recording your 
answers in the spaces provided on the scoring form. 

Score 

~ 

I Impact on Unit Benefits of Work 
Very large increase. The benefit from a typical unit of work on the identified projects is likely to 

I increase by 30% as a result of the change in service provision. 
Significant increase. The benefit from a typical unit of work on the identified projects is likely to 
increase by 10% as a result of the change in service provision. 

I Small increase. The benefit from a typical unit of work on the identified projects is likely to increase 
by 1% as a result of the change in service provision. 
No change. There is no reason to believe that the benefit from a typical unit of work on the identified 
projects will be any different under the alternative service option than it currently is as provided in- 
house. 
Small decrease. The benefit from a typical unit of work on the identified projects is likely to decrease 
by 1% as a result of the change in service provision. 
Significant decrease. The benefit from a typical unit of work on the identified projects is likely to 
decrease by 10% as a result of the change in service provision. 
Very large decrease. The benefit from a typical unit of work on the identified projects is likely to 
decrease by 30% as a result of the change in service provision. 
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APPENDIX C. 

The change in service provision will have a large positive socioeconomic impact. 

The change in service provision will have a moderate positive socioeconomic impact. 

The change in service provision will have a small negative socioeconomic impact. 

The change in service provision will have no socioeconomic impact. 

The change in service provision mill have a small negative socioeconomic impact. 

The sourcing option will result in a positive economic impact on the community on the order of $1 
million or more total, or $100,000 annually. 

The sourcing option will result in a positive economic impact on the community on the order of 
S100.000 total or S10.000 annually. 

The sourcing option will result in a positive economic impact on the community on the order of 
$10.000 total or S1,OOO annually. 

No area residents (possibly excepting those directly involved in providing the service) will consider 
the change in service provision to be a major issue. 
No economic losses (possibly excepting losses to current service providers) will be claimed by area 
residents, but neither will any positive socioeconomic impacts result. 

Some small fraction (e.g., 1%) of area residents will be concerned about the impacts of the change in 

s 1 ,OOO annually. 

A moderate hction (e& 10%) of area residents will be Concerned about the impacts of the change 
in service provision. 
There will be occasional (several times per year) negative news stories about the impacts of the 
sourcing decision on the community in the local media. 
Claimed negative economic impacts on the community are roughly $100,000 total or $10,000 

service provision 
Claimed negative economic impacts on the community will be on the order of S10.000 total or 

The change in service provision will have a moderate negative socioeconomic impact. 
~' 

EXAMPLE SCALE FOR EVALUATING SOCIOECONOMIC IMPACT 

7 

Use the scale below to record your best judgment as to the socioeconomic impacts 
resulting from out-sourcing the service. Then use the same scale to record your judgment 
regarding the socioeconomic impacts likely to result from eliminating the service. Record your 
judgments in the space provided on the scoring form. 

annually. 
The change in service provision mill have a large neyative socioeconomic impact. 

Virtually all area residents will be Concerned about the impacts of the change in service provision. 
There will be frequent (greater than monthly) negative news coverage in the local media and there 
small-scale protests may be staged opposing the sourcing decision. 
Claimed negative economic impacts on the community are on the order of 91 million or more total, 
or $100,000 annually. 

3 

A 

6 
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APPENDIX D. 
EXAMPLE SCALES FOR EVALUATING IMPACTS 

. ON INTERNAL PROVIDERS 

Record your best judgments regarding the impacts of out-sourcing on current service 
employees by answering the following questions. Record your answers in the space provided on 
the scoring form. 

1. 
2. 

3. 

How many employees are likely to be displaced? 
What is the current average salary of these employees? 
Of the displaced employees, what fraction are likely to be re-hired in the 

For those employees that are re-hired in the community, what is your best 
estimate of their average percentage decrease in salary? 

community'? 

4. 

Answer the above four questions a second time, this time assuming that the service is eliminated. 
Again, record your answers in the space provided on the scoring form. 
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APPENDIX E. 
EXAMPLE SCALES FOR EVALUATING OF NET COST TO LAB 

Evaluation of Lab Revenue from Service 

answer in the space provided on the scoring form. Under certain out-sourcing options, it is 
possible that some revenues would still be produced by components of the service that were not 
out-sourced. Thus, you must also record the amount of Lab revenue generated under the out- 
sourcing option in the space provided. (This amount may frequently be zero.) No revenue 
amount need be recorded for the elimination option, as this is assumed to be zero. 

Estimate the amount of revenue currently generated annually by the service. Record your 

Evaluation of Ongoing Cost of Providing Service 

elements identified in Figure 8. Record your answer in the space provided on the scoring form. 
Also record your best estimate for the annual cost to the Lab of providing the out-source option. 
No cost need be recorded for the elimination option, as this is assumed to be zero. Please itemize 
the estimate on the table provided for that purpose on the scoring form, providing a brief 
description and a cost for each ongoing cost element. 

Estimate the annual cost to the Lab of providing the service, considering all the cost 

Evaluation of Transition Costs 

order to out-source the service. This estimate should include the costs of any further studies that 
must be performed, contracting costs, costs for temporary transition employees, costs for training 
of the new service providers, etc. Please itemize the estimate on the table provided for that 
purpose on the scoring form, providing a brief description and a cost for each transition cost 
element. 

Estimate the amount of any one-time transition costs that must be incurred by the Lab in 

Next, estimate the amount of any one-time transition costs associated with eliminating the 
service. This estimate should include costs of further studies, contract cancellation costs, etc. 
Again, please itemize the estimate on the table provided on the scoring form. 

Evaluation of Net Cost of Personnel Reassignment 

employed by the Lab in positions in which they provide significantly less benefit that they do 
currently? Record your answer to this question in the place provided on the scoring form. If your 
answer is “No,” you need not complete this section, and the evaluation process is complete. 
Otherwise, please answer the following three questions assuming the service is out-sourced. 
Record your answers in the appropriate place on the scoring form. 

If the service is out-sourced or eliminated, are current service employees likely to be re- 

1. How many service employees are likely to be re-hired by the Lab? 

E- 1 



2. What is your best estimate as to the average salary of these re-hired 
employees in their new positions? 

In the long run (e.g., after 2 years), how efficient will these re-hired employees 
be in their new jobs relative to other Lab employees in similar jobs (e.g., 50% 
means that what a current employee can accomplish in one day takes the re- 
hired employee two days)? 

3. 

Answer these same questions again, this time assuming that the service is eliminated. 
Again, record your answers in the place provided on the scoring form. This completes the 
evaluation process. 
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INTRODUCTION 

He& 
&safety 

This document contains the instructions for scoring ES&H five-year plan ADSs using the 
criteria represented in the figure below. Each section of this document explains how “scores” for 
each category are developed. Read all measurement scales and instructions carefully before 
scoring your ADSs. 

EnvlmnrnentaJ 
Protection 

Publlc 
I 

Workers 

Scores are intended to represent the incremental benefit provided by the ADS in each 
category. A single ADS will probably not have a significant impact on all the benefit categories 
shown. Before scoring an ADS, decide fust upon the benefit categories the ADS is intended to 
address. Then complete the scores only for those categories. 

You will assign scores based on one or more “event scenarios“ or simply “scenarios.” An 
event scenario for worker health and safety, for example, is defined to be a pIausible event, or set 
of events, which may lead to impacts on worker health or safety assuming that the proposed 
ADS activities are not conducted for the five-year period FY96-FY00. That is, you should 
consider those “baseline” scenarios representing what may plausibly occur in case the proposed 
ADS activities are not carried out, A different event scenario may apply to public health and 
safety, environmental protection, etc. Your scores should be based on the five-year period FY96- 
FYOO. For example, scores for “population size at risk” should represent the total population 
size potentially at risk during FY96-FY00. For example, if ten people are at risk each year for a 
certain health and safety impact . -  without an ADS, then the population size is 5 years x 10 
peopIe/year = 50 people. 

After scoring the baseline risk scenario for an ADS, for each applicable benefit category 
(health and safety, environment, regulatory, etc.), you will provide a score such as “percentage 
risk reduction” attributable to the ADS activities. The combination of this risk reduction score 
with your baseline scores represents the incremental benefit due to the ADS. (You are not asked 
to cany out this calculation.) In some cases you are asked, instead of “percentage risk 
reduction,” to provide a “without ADS score” and “with ADS score.” For every benefit category, 
the approach is always to consider first the baseline conditions existing without conducting the 
ADS, and then to estimate the change the ADS activities will have on those baseline conditions. 
Use non-integer scores, such as “1.5,” where useful. 

Consider the scope of the ADS and “how much” of the baseline condition it may address, as well 
as the expected overall effectiveness of the ADS. 

Do not simply assume that implementing the ADS will provide “100% risk reduction.” 
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The following suggestions may also be useful: 
If you have several ADSs which should be scored similarly. group them together and 
score one ADS “representative.” Then, score the remainder using the same score as 
the  single representative. Or, score “low” and “high” ADS rcpresentatives and score 
other ADSs within the bounds set by these two cases. 

facility may be (temporarily) closed down -- use the worker productivity scales (see 
Section 6 for an example). 

If an ADS addresses “programmatic risk”-- a situation in which a Lab program or 

Do not score both regulatory compliance and programmatic risk to avoid double- 
counting. 
For epidemiological studies, site characterization, or other “in formation-gathering” 
activities, use cost savingsflosses to assess study benefit (see Section 6 for an example). 
If you believe that an information-sathering activity contributes directly to health or 
environmental risk reduction (e.g. through early warning), you may provide health 
and/or environmental risk scores also. 
Consider air as a pathway for health or safety impacts rather than as an environmental 
resource (see Section 3). 
Environmental impacts address either potential land use or resources such as wildlife, 
historical sites, etc. If you need to score both types of impacts, use a second scoring 
form and score each impact type separately. 

ff you are very uncertain about some scores, you may score two “versions” of the same 
ADS for sensitivity analysis. 

For additional help on scoring, call Bob Anderson at 5-6906, Darrell Allison at 5-6904, 
Phil Beccue (ADA) at (415) 926-9244, or John Kadvany (ADA) at (415) 926-9222. 
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( le)  Likelihood of Moderate Health and Safety Effects to LANL Workers 

Score 
I 

2 

3 

4 

Assume that the ADS activities are not implemented. Estinicrre rhe likeliliootl that both the 
eveti( scetrtirio you described will occur, and that u typictrl nteniber of die LANL worker 
popiilotioti identified in ( I d )  will experierice moderate healtli 01- scrfety effecrs. 

Likelihood of Moderate Health and Safety Effects 
Extremely unlikely. The chances of the health or safety effect are no more than 1 
chance in 1,000,000. 
Unlikely. The chances of the health or safety effect are on the order of 1 chance in 
10,000. 
Relatively likely. The chances for the health or safety effect are on the order of 1 
chancz in 100. 
Assured or almost certain. Exposure is virtually certain to produce the health or safety 
effect of concern. 

Score 
1 

2 

3 

4 

5 

( I f )  Percentage of Risk Reducible Through ADS Activities: Moderate Health Impacts 

Percentage of Moderate Risk Reducible Through ADS Activities 
Very small percentage. Nearly all of the risk is due to processes or mechanisms that are 
independent of the ADS activities. If the ADS were implemented, the level of risk is 
unlikely to fall by more than 1 percent. 
Small percentage. Most of the risk is due to processes or mechanisms that are 
independent of the ADS activities. If the ADS activities were implemented, the level of 
risk would fall by approximately 10 percent. 
Moderate percentage. A sizable portion of the risk is due to processes or mechanisms 
that are independent.of the ADS activities. If the ADS activities were implemented, the 
level of risk would fall by approximately 50 percent. 
Large percentage. Most of the risk is due to processes or mechanisms addressed by the 
ADS. Lf the ADS activities were implemented, the level of risk would fall by 
approximately 90 percent. 
Complete risk reduction. If the ADS activities were implemented, the level of risk 
would fall by approximately 100 percent. 

The product of the probability and consequence that you described in Parts (Id) and (le) define a 
level of risk if the ADS is not implemented. What percentage of tliis risk will be eliriziizated . 
tliroicgh the proposed ADS activities? 

... . 

Continued on next page. 
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Worker Health and Safety Exarnples 

The following example illustrates the use of the health and safety scenarios and the 
“percentage risk reduction” scales. 

A hypothetical ADS is intended to address two types of risks ;it (he Lab. One type of risk involvcs 
accidents which occur at Labontory facilities “ A ”  at the rate of about 2 “moderate” irnpacts per yciu. 
or 10 impacts over 5 years. Another risk involves Laboratory facilities “B” at which no incidents of 
concern have yet occurred: however, there have bcen several “near misses” and i t  is believed h i  thc 
chance of a “most serious” health impact is about 1/1000 for approxirnately 500 facility personncl 
over a five-year period. The ADS activities are expected to eluninate about 9 5 8  of both risks. 

The scores corresponding to the two scenarios (“h4ost Serious“ & “Moderate“) are as follows: 

Scale 

Population Size 
Likelihood 
% Risk Reduction 

Score for “B” Score for “A” 
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Section 2: PUBLIC HEALTH AND SAFETY 

I+--/& 
:.:.:.:.:.:.:<.:<.:.:<.:.:.:.>... 

This section scores the effectiveness with which an activity reduces LANL health or safety 
risks to the public. If the activity being evaluated is not intended to address health or  safety 
risks to the public, skip to Section 3. 

The scores for this Section follow the same format as those provided for worker health 
and safety, except that ##4 on the population scale is: “Eiitire Popiilatioii of ai-eu sin-roundiiig 
LAIVL (approx. 20,000).“ “Most serious” and “moderate” health impacts are defined just as for 
worker health and safety: 

A most serious health effect is defiled as including death.or peiniaiietztmd iieur;total. . - 

loss of qiialit), of lijie (e.g., cornu, quadriplegia, disubliizg birth defects), permaizetit 
debilitating injury (e.g., permalterit loss offnizction of hand, leg, eye, etc.), or serious 
lotig-term illness (efiects last 5 years or more). Use scales (2a) through (2c) only if your 
ADS addresses most serious health effects for the public. 
A moderate health effect is defined as injury or illiiess with effects iwt likely to be loiig- 
teim (less than I year) or life-threatening (e.g., broken bones, torn ligaments, third- 
degree burits, etc.). Use scales (2d) through (20 only if your ADS addresses moderate 
health effects for the public. 

Before providing your scores in 2(a) - 2(Q, briefly identify the public health and safety 
scenarios of concern on page 2 of the Scoring form. This information is important for 
documenting your scores. As for worker health and safety, you may use one or both of the two 
health and safety scenarios. 

Continued on next page. 
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(Za), (2d) Size of Public Population Potentially Experiencing Health Effects 

Score 
0 

The scale for public population size exposed to health and safety risks is given below. Refer back 
to section 1 for all other scales for this section. Kecw-d yoicr best jitdgniertt us to how large the 
poprtlutioti that experiences lieulth effects will he. c i s s r n ~ i i t r ~ ~  the ADS ucti\*ities are not 
implemented. 

Size of Public Population 
Zero. 

1 
2 
3 
4 

Roughly 10 members of the public. 
Roughly 100 members of the public. 
Rouahiy 1,000 members of the public. 
Entire population of the area surrounding LANL (approximately 20,000). 
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Section 3: ENVIRONMENTAL RISK 

Protecheon 

This section scores the effectiveness with which an activity reduces environmental risk. If 
the ADS being evaluated is not intended to address environmental risk, skip to Section 4. 

First, provide a brief indication of the event scenario associated with environmental risk on 

(3a) The type of environmental-resourcesat risk during the period FY96-FY00, assuming - 

(3b) The extent of the environmental resources at risk, meaning the proportion of LANL 

page 2 of the scoring form. Then, the scores you need to provide are: 

the ADS activities are not conducted; 

property or resources in (3a); 

(3c) The expected severity of environmental impacts assuming that the ADS activities are 
not conducted during FY96-MOO, and that the environmental event scenario occurs; 

(3d) The likelihood that the environmental event scenario occurs and that impacts occur, 
assuming that the ADS activities are not conducted; 

(3e) The percentage of the total risk represented by (3a)-(3d) which is expected to be 
eliminated by the ADS activities conducted during FY96-WOO. 

Continued on next page. 
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(3a) Type of Environmental Resources At Risk 

1 

Provide a brief indication of the event scenario associated with environmental risk 011 page 2 of 
the scoring form. Thoi. itse the scale below to identify the psiricipal type> cf eri vironmerrtal 
resources [IC risk msiiniiiig thnt the ADS activities are not conducted rlrir-iii,y F Y96 -FYOO. 

Land which may currently or potentially be put to agricultural, commercial, residential, 
or recreational use (e.g. after remediation). 

Score I Type of Resources At Risk 

2 Environmentally valuable resources such as sensitive species, species of concern, or 
unique habitats; wetlands; sites or areas of prehistoric, historic. or cultural 
significance: surface water or ground water. 

Note: Consider air as a pathway for human health or safety risk, and not: as an environmental 
resource. If you require scores of “1” and “2” for a single ADS, attach a second scoring sheet 
and score the two types of environmental resources separately. 

(3b) Extent of Environmental Resources At Risk 

Estimate the size of the ai-ea cotitairtirig the sesoui-ces identified iii (3n) which coiild be impacted, 
assiiniiizg that the evefit sceilur-io occurs and the ADS activities are not conducted hsing FY96- 
FYOO. 

Score 

1 

2 

3 

4 

5 

6 

7 

Extent of Environmental Resources At Risk 

I No more than 1 acre. 

Approximately 5 acres. 

Approximately 100 acres or -5% of LANL’s environmental resources as described in 
(3a) above. 

Approximately 200 acres (1 96 of LANL property) or 1% of LANL’s environmental 
resources as described in (3a) above. 

Approximately 2000 acres (10% of LANL property) or 10% of LANL’s 
environmental resouces as described in (3a) above. 

Approximately 10,000 acres (50% of LANL property) or 50% of LANL’s 
environmental resources as described in (3a) above. 

Approximately 20,000 acres (100% of L A N  property) or 100% of LAN’s  
environmental resources as described in (3a) above. 
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(3c) Severity of Environmental Impact 

The following scale describes the potential severity of the environmental impact on the 
resources identified in (3a) and (3b). Assume that the event scenario occurs and the ADS 
activities are not implemented. Assign the severity score that best applies when considering the 
various descriptions associated with each score. If you are uncertain about the severity of 
environmental impacts, assign a score such that the actual impacts are equally likely to be above 
or below the level indicated by your score. 

Score 

0 
1 

2 

3 

Severity of Impact 

The problem addressed by the ADS poses essentially zero threat to the environment. 

The problem addressed by the ADS poses a low threat to the environment: 
The nature of hazard characteristics and potential environmental pathways are such 
that there is no credible scenario by which released radioactive or toxic chemicals or 
other hazards could impact sensitive environmental resources at sufficient levels to 
cause significant damage. 

At worst, environmental exposures would produce a minor and temporary impact 
on the environment which would cause no lasting damage. 

The problem addressed by the ADS poses a moderate threat to the environment: 

The nature of the hazard and potential environmental pathways is such that credible 
scenarios would result in levels of impact to environmental resources that may 
affect the local abundance of a sensitive species or damage valued (but not unique) 
historical properties. 

Action to prevent spread of contaminants in toxic concentrations or similar hazard 
will probably be needed in less than 10 years. 

At worst, environmental exposure would produce a temporary impact on the 
environment which would be largely self correcting within about 10 years. 

The problem addressed by the ADS poses a high threat to the environment: 

Observations indicate that environmental quality may be decreasing with time. 

- The nature of the hazard and potent& environmental pathways is such that credible 
scenarios would produce widespread and severe damage to sensitive species or 
destruction of unique historical properties. 

Observations indicate that environmental quality is rapidly decreasing with time. 
Action to prevent spread of contaminants in toxic concentrations or similar hazard 
will probably be needed in less than 5 years. 
Environmental exposures would produce permanent damage to the environment, 
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(3d) Likelihood of Irnpact on Environment 

Score 

HOM' likely is i r  rhat rlie event sceiial-io will occi(r mid t-esiilt iir clic ( * t i  vit-otinieiitd inyxicr you 
idetitified in Part (3u)-(3c), cissicmirig the ADS activities are not impleinett fed? 

Likelihood of Impact on Environment 

1 

2 

Very unlikely. No more than 

Unlikely. No more than 10-3 or one chance in 1000. 

or one chance in  10,000. 

3 Likely. On the order of 10-2 or one chance in 100. 

(3e) Percentage of Environmental Risk Reducible Through the ADS 

1 4 

5 

The product of the probability and consequences that you described in Parts (3a), (3b), 
(k), and (3d) defines a level of risk if the ADS is not implemented. What per-cerztage of this risk 
will be eliminated by conducting the ADS activities? 

Very likely. On the order of 10-1 or one chance in 10. 

Assured or almost certain. The environmental impact is virtually certain to occur or is 
occumng now. 

Score 
1 

Percentage of Environmental Risk Reducible Through ADS Activities 
Very small percentage. Nearly all of the risk is due to processes or mechanisms that 
are independent of the ADS activities. If the ADS were implemented, the level of risk 
is unlikely to fall by more than 1 percent. 

3 

4 

-14- 

Small percentase. Most of the risk is due to processes or mechanisms that are 
independent of the ADS activities. If the ADS activities were implemented, the level 
of risk would fall by approximately 10 percent. 
Moderate percentage. A sizable portion of the risk is due to processes or mechanisms 
that are independent of the ADS activities. If the ADS activities were implemented, 
the level of risk would fall by approximately 50 percent. 
Large percentage. Most of the risk is due to processes or mechanisms addressed by 
the ADS. If the ADS activities were implemented, the level of risk would fall by 
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Complete risk reduction. If the ADS activities were implemented, the level of risk 
would fall by approximately 100 percent. 



Section 4: REGULATORY CO M P Li ANCE 

This section scores the effectiveness with which the activity reduces potential regulatory 
violations. If the activity being evaluated is not intended to address regulatory 
requirements, skip to Section 5. 

First, provide a brief indication of the event scenario associated with regulatory 
compliance on page 2 of the scoring form. Then, you will provide two sets of scores, 
corresponding to the assumed conditions during FY96-FY00 when the ADS activities are both 
not conducted and conducted. The “without ADS” and “with ADS” scores you provide are for: 

(4a) the seriousness of the potential violation of the regulatory requirement or other 
commitment during FY96-FY00; 

(4b) the likelihood that a credible allegation of a violation will occur. 
Record one score for each scale assuming the ADS activities are not implemented and another 
score assuming they are implemented. 

Continued Next Page 
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(4a) Scale for Seriousness of Regulatory Violation 

Estimate how scriorts the \*iol(rrioii is tlmt nicry occiu- crssuniitig the ADS ucrivicics ut-e riot 
implettien fed.  Kclieerr ( x ~ i i t ? i i I i , q  rhc ADS crctivities ure imnplernetrted. The violation is expected 
to occur during FY%-FY(JO. 

Score 

0 

1 

2 

Se r io lis ness of Vi 01 at i on 

No significant violation or no violation. 

The potential regulatory violation is of minor significance. 

A slippage will occur in meeting a coinmiunent imposed by any of the following: 
- A non-legally binding or non-enforceable agreement, such as a Memorandum 

- An internal contractual agreement of commitment. 
of Understanding or DOE request. 

The violation may be an embarrassment for Laboratory officials and may be perceived 
as a breach of promise, but no external regulatory response action is expected. 

The potential regulatory violation is of moderate significance. 

A slippage will occur in meeting a generally non-enforceable obligation* imposed by 
any of the following: 

- A DOE order/directive. 
- An obligation generally not subject to formal enforcement actions under a 

major environmental statute, regulation, Indian Tribe ordinance or resolution. 

Regulatory agencies are likely to take informal response actions to said violations, 
such as telephone calls or meetings. A formal written statement or notification of a 
violation is unlikely. 

OR 
About 13 potential regulatory violations as described in Level 1. 

Continued Next Page 

* In fhis conrext. obligation refers to a timetable, deadline, or schedule included as part of the terms and conditions of a binding 
agreement or order, or any provision of a standard. regulation, or requirement that is objectively defined. 
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3 

4 

5 

The potential regulatory violation is of major significance. 
A slippage will occur in meeting one or more enforceable obligations within the next 

three years imposed by any of the following: 
An enforceable statutory requirement under a major environmental statute, regulation, 

or Indian Treaty. 
A signed civil judicial enforcement action, such as a court order. 
CiviVstipulated monetary or contractual penalties less than $250K. 
An administrative notification action by a regulatory agency is almost certain (e-g., 

Notice of Violation or Non-Compliance), and an initial escalated regulatory response 
action is likely. 

Enforceable obligations to operating contract will be missed. 

OR 
About 3.potential regulatory violations as described in Level.2. . _ _  . . . . 

The potential regulatory violations are of very major significance. 
- -. _ _  . 

Numerous enforceable obligations (roughly 100) will be missed within the next three .. 
years, and the obligations correspond to numerous separate regulated units. In addition, 
these slippages produce irreversible, long-term regulatory consequences in the next three 
years. 

CiviVstipulated monetary or-contractual .penalties greater.than $25.OK. . 
An escalated regulatory response action of a most serious nature is almost certain 

(e.g., injunctive relief by Federal district courts). 
OR 

About 4 potential regulatory violations as described in Level 3. 

The potential regulatory violations are of the most serious significance. 

The conditions necessary to qualify for a score of at leiist a 3 are met, plus it is 
estimated that regulatory agencies will respond to the violation by formally charging that 
the Laboratory is responsible for reckless and knowing failure to take mandated actions 
necessary to prevent criminal penalties, an imminent and substantial endangerment to 
public health, welfare, or the environment. 

OR 
About 3 potential regulatory violations as described in Level 4. 

Continued Next Page 
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(4b)- Scale for Likelihood of Allegations of a Violation 

Score 
0 

1 

Estimute how likely it is that (I ci-ediiile cille,qutioti of the violatioii you iiidicured u l m ~ c ~  will 
occicr ussrtniiti,q thnt die ADS ucrivities are 1i0t itnpletnertted dru-iti,y FY96-FYOO. Kcpccir 
assicmi f ig  the ADS uctivities are impleinetired 

Likelihood of Credible Allegations of a Violation 
Allegations of a credible violation are extremely unlikely. The  probability is essentially 
zero. 
Odds are low that there will be credible allegations of a violation, about 25% (about 1 
chance in 4)- 

2 

3 

4 

Odds are roughly even (about 50% or 1 chance in 2) that the problem will lead to 
credible allesations of a violation. 
The odds are high (about 75% or 3 chances in 4) that the problem will lead to 
credible allegations of violations. 
It is almost certain ( 99% or greater) that the problem will lead to credible allegations 
of a violation. 
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Section 5.  PUBLIC CONCERN 

This section scores the effectiveness with which the activity addresses public concern associated 
with the proposed ADS activities. If the activity being evaluated is not expected to affect 
public concern, skip to Section 6. 

First, provide a brief indication of the event scenario associated with public concern on 
page 2 of the scoring form. Then, you will provide two sets of scores, corresponding to the 
assumed conditions during FY96-FY00 when the ADS activities are both not conducted and 
conducted. The “without ADS” and “with ADS” scores you provide are for: 

(sa) the expected level-of-public concern during -96-FYOOr. . . 

(5b) the likelihood thar public concern reaches the level described in (5a). 

Record one score for each scale assuming the ADS activities are not implemented and another 
score assuming they are implemented. 

Continued next page 
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(5) Scale for Level of Public Concern 

Estimcitc the level of public comet-ti associuted with ttic ADS ctctivities assuming that the ADS is 
riot iiriplemented during FY96-FY00. Reput ussrtriiitig the ADS is implemented. 

Score 

0 

I 

2 

3 

Level of Public Concern 
Negligible impact. Nearly all local residents or inrerestzd rricrnhcr of the public will give the issue 
addressed by the ADS little or no thought. 

No significant level of media response or other iiidic;iror ol' public concern is occurring or expected to 

Essentially no potential exists for unpact on long-term public pcrceptions ;is a whole. 

OR 

Socioeconomic effects on the local coininunity are negligible. 

occur. 

Slight negative impact. Many local residents or interested inzinber of the public feel some concern 
about the issue addressed by the ADS. Many area residents believe the Laboratory response is ineffective. 

Media response or other indicator of public concern is occurring. or is expected to occur, primarily on 
a short-term basis or at a localized level. 

Some potential exists for impact on long-term public perceptions as a whole. 
OR 

Socioeconomic losses or opportunity costs resulting from the issue are on the order of $0.5 million. 

Moderate negative impact. Nearly all local residents feel some concern about the problem addressed by 
the ADS. Many area residents believe that the Labontoq response is inappropriate. 

Media response or other indicator of public concern is occurring. or is expected to occur, and is not 
limited to a short duration or localized level. 

Suong potential exists for impact on long-term public perceptions as a whole. 

OR 
Socioeconomic losses or opportunity costs resulting from the issue are on the order of $5 million. 

High negative impact. Nearly all regional residents feel some concern about the issue addressed by the 
ADS. Many area residents believe that the Laboratory response demonstrates a disregard for public 
health and safety, or reneges on a promise or commitment of fundamental importance. 

Media response or other indicators of public concern will occur over the long term, and will not be 
limited to the local level. 

Long-term impacts on public perceptions as a whole will likely occur. 

OR 

Socioeconomic losses or opportunity costs resulting from the problem are on the order of $50 million. 
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(5b) Scale for Likelihood of Public Concern 

Score 
0 

1 

2 

3 

4 

Estiniutc how likely it is that tlrc level of public coticertt you itidicuted aDoi.c will occiu- 
assmirig that the ADS uctiviries are not implemented dwitig FY96-FY00. Rcpccit crssirniit~!: the 
ADS c-crivities are implerrierited. 

Likelihood of Public Concern 
The level of public concern as described is extremely unlikely. The probability is 
essentially zero. 
Odds are low that the level of public concern as described will occur, about 25% 
(about 1 chance in 4). 
Odds are roughly even (about 50% or 1 chance in 2) that the level of public concern 
as described will occur. 
The odds are high (about 75% or 3 chances in 4) that the level of public concern as 
described will occur. 
It is almost certain ( 99% or greater) that the level of public concern as described will 
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Section 6. STRATEGIC POSITIONING AND EFFECTIVE USE OF 
RESOURCES 

(I)rREcrr COST SAVINGS OR LOSSES AND WORKER PRODUCTIVITY) 

This section scores impacts of the activity on the likelihood that the ADS will impact 
worker productivity, or create direct cost savings or losses for LANL. If the ADS being 
evaluated does not directly address worker productivity or direct cost savingdlosses to 
LANL, do not use the scales in this section. 

The problem or opportunity being addressed by the planned ADS activities may have an 
impact on Laboratory productivity associated with technical, managerial, or operational 
objectives. This impact may occur in one of two ways: 

Direct cost savings or loss to the Laboratory. For example, a new low-cost 
technology for hazardous waste treatment replaces an old technology. 
(Scales (6a) - (6b)) 
An impact on individual worker productivity. For example, a training program 
enables individuals completing the program to save 5% of the time usually spent on 
their tasks. (Scales (7a) - (7d)) 

Typically, you should use either scales (6a) - (6b) or scales (7a) - (7d), but not both. 
Use of both scales will probably result in “doublecounting.” Provide a detailed explanation on 
page 2 of the scoring form if you use both sets of scales. Identify relevant conditions supporting 
the type of impact expected to occur on page 2 of the scoring form. The scales are: 

(6a) the potential direct cost savings or loss to LANL during FY96-WOO attributable to 

(6b) the likelihood that the potential savings or loss in (6a) will be realized. 
the ADS activities; 

(7a) the yearly number of LANL personnel whose productivity level may be changed by 

(7b) the average productivity gain or loss for the personnel identified in (7a); 
(7c) the number of years during FY96-FY00 the potential productivity gain/loss will occur; 
(7d) the likeIihood that the productivity gain or loss identified in (7a)-(7c) will 

the ADS activities (either decreased or increased) during FY96-FY00; 

occur. 
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Scales (6a) and (6b) ask you to score the net impact from the ADS activities directly; you 
do not provide separate “without ADS activities” and “with ADS activities” scores. Scales ( 7 4  - 
(7d) require scores associated with not conducting (“base7’) and conducting (“modified”) the ADS 
activities. Unlike the other scales, scale (7a) asks you to score on an average yearly basis, riot 
on a five-year basis. 

Two important uses of the cost savingsflosses and worker productivity scales: 

The scales in this section may be used to score the following two special types of ADS 
activities. 

Value of Infortnution Gatlteritrg. The direct cost savings or loss scales may be used to 
score ADSs whose primary purpose is “information gathering,” such as an epidemiological study 
of health impacts at the Lab. An example is given after scale (6b) below. 

Potential Progrunrmatic Impact. The worker productivity scales may be used to score 
ADS activities intended to prevent a facility closure or elimination of a Laboratory program. For 
example, the primary benefit of “order compliance” activities may be to demonstrate that the 
Laboratory is carrying out certain facility operations properly. If the activities are not camed 
out, there is a greater likelihood that a facility will be closed down (perhaps only temporarily). 
An example showing,how the- worker productivity scalesmay .be used to- score activities intended 
to mitigate “programmatic risk” is given below following scale. (7d)- 

(6a) Direct Cost Savings Or Losses to the Laboratory 

This section allows you to record the effects of direct cost savings (or losses) to the 
Laboratory. Do not count the impacts already recorded in previous sections, such as health & 
safety savings or compliancepenalties. Also do not deduct the cost of the activity from the 
potential savings. Identify any cost savings (or losses) directly resulting from implementation of 
the ADS activities and which are not accounted for in other scores. Estimate the poteiztial 
savings (or loss) in the space provided on the scoring form. Score only a potential savings or a 
loss, not both. Indicate the conditions Leading to a savings or loss on page 2 of the scot-ing 
form. 

Total Potential Savings: 
(for all of FY96-FYOO) 

$ K (Use scoring form) 

Total Potential Loss: $ K 
(for all of FY96-FYOO) Score only a savings or a loss, not both. 
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(6b) Likelihood of Potential Savings or Loss 

Score 
0 

1 

2 

3 

4 

Estiniate the likelihood that implemetitatiotr of the proposed ADS nctivities will produce the 
cstiniuted savitigs or lass. 

Likelihood of SavingslLosses 
I t  is unlikely that the activity will lead to savingsbosses as indicated above. The 
probability is essentially zero. 
The odds are low that the activity will lead to savings/losses as indicated above. The 
probability is about 25% (about 1 chance in 4). 
The odds are roughly even that the activity will lead to savingsflosses as indicated 
above. The probability is about 50% (about 1 chance in 2). 
The odds are high that the activity will lead to savings/losses as indicated above. The 
probability is about 75% (about 3 chances in 4). 
It is almost certain that the activity will lead to savingsflosses as indicated above. 

Value of Information Gathering Example 

The following examples indicate how to estimate benefits for ADSs containing 
“information gathering” activities, such as an epidemiological study. Note that you do not 
subtract the study cost from the potential benefit to score study benefit. 

Potential cost savings/ioss associated with the activities: 

Example I - High information potentiallhigh prior uncertainty. Baseline risks and/or 
potential risk remediation costs as currently understood (Le., without the study) are 
extremely uncertain. Potential savings through risk or cost reduction attributable to 
carrying out a perfectly conducted study are approximately two times the expected 
study cost. For example, if the cost of the study is $5M, and the study reduces the high 
uncertainty completely, the potential cost savings and value of averred risk is about $1OM. 
In this case, the study is significantly more than a “necessary fEst step,” in that the study 
itself will contribute positively to cost or risk reduction. The potential benefit is the entire 
$10M, not $10M - $5M. 

Example 11 - Good information potentiaUmoderate prior uncertainty. Baseline risks 
andlor risk remediation costs as currently understood (Le-, without the study) are 
somewhat uncertain. Potential savings through risk or cost reduction attributable to 
carrying out a perfectIy conducted study are approximately equal to expected study 
costs. For example, if the cost of the study is $5M, and the study is perfectly executed, 
the potential cost savings and value of averted risk is about $5M. In this case, the study is 
a “necessary first step” toward risk remediation with little net positive or negative impacts. 

Example III - Limited infomation potentialllittle prior uncertainty. Baseline risks 
andlor risk remediation costs as currently understood (Le., without the study) have little 
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associated uncertainty. Potential savings through risk or cost reduction attributable 
to carrying out a perfectly conducted study are significantly less than expected study 
costs. For example, if the cost of the study is $5M. and the study reduces the uncertainty 
completely, there will be cost savings at most of about $2M. 

Potential SavinPsLoss 6a 
Likelihood of SavinqLoss 6b 

In addition to the potential cost savings or loss scored in (ba), you must score the 
likelihood that the savings or loss will be realized in (6b) as a result of the information gathering 
specified in the ADS. In our example, scenarios I, I I ,  and III have been associated with the 
following likelihoods, which are scored using scale (6b): 

$ l o w  $5M* $2M* 
4 1 3 

(Probability = 1) (Probability =.25) (Probability = -75) 

Likelihood of potential cost savings/loss: 

Example I .  The study is almost certainly expected to realize its potential savings. 

Example II. The study is not expected to be executed well. The chance of complete cost 
savings is about 25%, and the chance of the study providing no information of value is 
75%. 

Example III.  The study has a 75% chance of realizing its potential gain. 

Note: You may find it easiest to use a score such as in Example I, in which any uncertainty is 
“averaged out” in the expected savingsDoss score (6a). 

The scores corresponding to the three scenarios described above are as follows: 

*You do not subtract the study cost from the potential benefit to score study benefit 
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(7a) ‘ Yearly Number Of LANL I’ersonnel Wliose Productivity is Affected 

Estimate the yearly nurnber of LANL pcr:soime/ engugerl iir Lnboi-nfo) y ope)-ariom whose 
prodrictivity will be uflected by the pi-oposcd ADS crctivities crssrimi)zg the ADS activities are riot 
implemented diu-itig F Y 96- F YOO. Kepccrr cmriniit i*q rlre ADS c-c&ivi&ies are implemented. 

Number of Personnel Affected Each Year (Base): (assumes ADS not implemented) 

Number of Personnel Affected Each Year (Modified): (assumes ADS is implemented) 

(7b) Worker Productivity Gain Or Loss 

For a typical individual identified in 7a, Iiow milch time is saved (or Lost) 011 uvet-uge $the ADS 
activities are not implemented diit-itig FY96-FY00? Repeat assunzing the ADS activities are 
impkmented. Note that level “3” allows you to score the status quo, which may be associated 
n.ith either conducting or not conducting the ADS activities. 

Score 
1 

Impact on Employee Productivity 
Large increase. The productivity of the identified workers is likely to increase by about 15% (3 
days saved per month) or more as a result of carrying out the work in the funding increment, 
because the work is likely to result in: 

a Iarge increase in employees‘ knowledge, skills, and/or abilities in areas highly relevant to their 

a large increase in employees‘ morale and motivation in jobs where morale and motivation have a 

a l q e  increase in the quality <and/or availability of facilities/equipment that are critical to 

a large increase in the quality of mmzgement services, systems, and/or processes that are critical to 

Moderate increase. The productivity of the identified workers is likely to increase by about 5% (1 
day saved per month) as a result of carrying out the work in the funding increment, because the 
work is likely to result in: 

a moderate increase in employees’ knowledge, skills, and/or abilities in areas relevant to their 

a moderate increase in employees’ morale and motivation in jobs where morale and motivation 

a moderate increase in the quality and/or avahbility of facilities/equipment that are important for 

a moderate increase in the quality of management services, systems, and/or processes that are 

No changdstatus quo. There is no r a o n  to believe that &he productivity of the identified workers 
will be significantly impacted. Productivity levels are left at the status quo. 

productive role at LANL, 

particularly large impact on employee productivity; 

employee productivity: OR 

employee productivity. 

productive role at LANL; 

have an impact on employee productivity; 

employee productivity; OR 

important to employee productivity. 

Continued Next Page 
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. -. .- 

Score 
1 

Score 
4 

Duration of Productivity Impact 
One month 

6 

3 
4 
5 
6 
7 

Impact on  13niplogee Productivity 
Moderate decrease. The productivity of the identified workers is likely to decrease by about 3% (1 
day lost per niontli) :IS a result of c,urying out the work in the funding increment. bccausl: rhc work 
is likcly to rcsulr in: 

11 rnoderaie ticcrease in employees' knowledge. skills. and/or abilities in arcas relevam io their 

a inoderatc dzcrtasl: in employees' morale and motivation in jobs where inorale and motivation 

a moderate dccrc:tie in the quality and/or availability of facilities/equipme:nt that are importiit for 

a inoderate dccrcasc in the quality of management services, systems. and/or proccsscs that are 

Large decrease. The productivity of the identified workers is likely to decrease by about 15% (3 
days lost per month) or more as a result of carrying out the work in the funding increment. because 
the work is likely to result in: 

a large decrease in employees! knowledge, skills, and/or abilities in areas highly relevant to their 
productive role at LANL: 
a large decrease in employees' morale and motivation in jobs where morale ,id rnotivation have a 
particularly Irqe impact on employee p_roductivity: 

9 a large decrease in the quality and/or availability of facilities/equipment that are critical to 
employee productivity: OR 
a Ixge decrease in the quality of management services, systems, and/or processes that are critical to 
ern lo ee r&uctivit . ..._. ... _._ .. . .. . 

Maximum decrease. The pcaductivity of.the identified svorkersis likely to decrease by about 100% 
because: 

the worker will not be able to carry out his or her usual tasks. The worker's program or facility 

productive role ;it LANL: 

have :UI impact on employee productivity; 

employee prcxiucrivity: OR 

imponant to c~nployee productivity. 

may have temporarily suspended operations, or the worker may have been reassigned to activities 
which prevent him or her from carrying out usually productive tasks. 

One year 
Twoyears 
Threeyears 
Fouryears 
Five years 

(7c) Duration of Time Productivity Will Be Affected 

Estimate the duration of time during FY96-FY00 the productivity impact will occiir assuming the 
ADS activities are not implemented. Repeat assuming the ADS activities are implemented. 

2 I Sixmonths 

Continued on next page 
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(7d) Likelihood Of Productivity Gain or Loss 

~ 

Score 
0 

1 

2 

3 

4 

Estinicitc the likelihood that the productivity loss or guiri ideritified iri (7r1)-(7c) will occur 
ci.winiiri.q the ADS ncrivities are not  conducted. Repeat ussriniirig the ADS mtivities are 
conducted. 

Likelihood of Productivity Gain/Loss 
It is unlikely that the productivity gainsbosses will occur as indicated above. The 
probability is essentially zero. 
The odds are low that the productivity gains/losses will occur as indicated above. The 
probability is about 25% (1 chance in 4). 
The odds are roughly even that the productivity gains/losses will occur as indicated 
above. The probability is about 50% (1 chance 
The odds are high that the productivity gains/losses will occur as indicated above. The 
probability is about 75% (3 chances in 4). 
It is almost certain that the productivity gainsflosses will occur as indicated above. 

2). 

Program rn a f ic Risk Example 

Following is an example of how the productivity scales may be used to score a 
“programmatic r i sk “  impact (temporary loss of Lab operatiotdfacility) not associated with a 
regulatory driver. 

A hypothetical ADS is designed to support adminisuative tasks which will demonstrate to DOE that 
Laboratory operations are being conducted properly. No regulatory compliance benefit is associated with 
the ADS. If the ADS activities are not carried out, there is a 50-50 chance that the operations of two 
Laboratory facilities wiiI be stopped for one year during FY96-WOO. 200 workers at the facilities will 
stop their usual work for twelve months. If the ADS activities are carried out. there is essentially zero 
chance that operations of the two Laboratory facilities will stop. However. 4 full-time workers will be 
required each year to carry out the ADS activities. These workers normally would be contributing to 
facility operations and their work will not be taken up by others. 

The scores corresponding to this example are as follows (Note that both scenarios score a 
negative productivity impact, but that the impact under the “with ADS” assumption is smaller 
than “with ADS,“ and hence resuIts in a net benefit): 

Scale 
7a Personnel Affected 
7b Productivity 
7c Duration 
7d Likelihood 

l1 Base” 
I200 1 

“Modified“ 
4 1 
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Scoring Form for 
ES&H Five-Year Plan ADSs 

severity is 
most scrious 

popula tlon 
slze 

base 

likelihood 

11-4) 
base 

% rlsk 
reductlon 

~ 1.5) 

severity is 
moderate 

popul. tlon 
slze 

0 (4, 

0 (l% 

base 

likelihood 

base 
% rlsk 

From ADS (pages 1, 4) 

0 ;$;;& 0 Compliance ADS Total 5-year Direct, Capital, 
0 Environmental 0 Improvement ADS h M964Y00 operatlng costs 

severity k severity is 
most serbus moderate 

populatlon populstlon 
5120 slze 

0 4 )  2a 0 0 (0':) 
base base 

likelihood 

base 
% rlsk 
raductlon 

(1-5) 

likelihood 

El (:p4) 
base 

% rlsk 

Health & safety serverity scenarios are intended for separate populations at  risk. 

resource 

extent of re- 
sources a t  risk 

base 
wverlty of 
, Impact 

base 

likelihood of 
Impact 

% rlsk 
reductlon 

( 1-5) 

ADS Date 
m e  Scored 

Name of ADS 
Scorer Number 

scrlousness of 
viola tion 

base modified 
(2) 0 n 

Ilkellhood of 
allega tlons 

I 
Direct Cost 

level of concern 

I $- K I  

Ilkellhood of 
savlngs/losses 

(0-4) 

0 Check here i f  an 
inforniation Dathcring 
activity (alr monltorlng, 
site characterlzation, 
etc.) 

Productivity 
Gain or Loss 

number personnel 
a f fected 

7a - - 
base modified 

productlvl ty 
Impact 

7b 0 0 
(1-6) base modified 

d u n  tlon 

7c 0 0 
(1-7) base modified 

Ilkellhood 

7d 0 0 
( 0 4 )  base modified 

c] Check here if score 
represents progammatic 
impact. 

Nama of 
Revicwcrs - Proposer 21 VLIPSscore 
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iM E M 0  R A N D U M  

TO: Bob Anderson 
FROM: John Kadvany 
SUBJECT: 
DATE: February 16, 1994 

Nominal Value Weights For ES&H Prioritization 

This memo summarizes the current set of value weights to be used for the ES&H 
prioritization. These weights should be reviewed and possibly modified by ES&H before the 
rankings are finalized. It is not irnporrant that weights be “exact,” since sensitivity analysis can be 
used to determine whether and how rankings change due to changes in the weights. However, 
ES&H should feel that the nominal weights are the right order of magnitude and that they provide 
a fair representation of the values associated with different benefits. 

The values given below typically represent an impact with probability one; if the category 
is scored with a lower probability, the value of the impact is reduced by that-amount (e.g. $5SM 
x . 1 = $.55M). Similarly, net benefit is calculated by multiplying the risk reduction factor 
estimated for the ADA times baseline risk (e-g. $1M baseline risk value x 90% risk reduction = 
900K net benefit). 

Contimed next puge. 



Benefit 
Category 

Public ha t l t h  
and safely 

LANL worker 
health and 
safety 

Basis for Value Weight 

Si.514 per averted statistical fatality is the nominal value used for i t  "iiws[ scrious" public health 
iinpact. A "inoderate" health impact is valued at SS5K (= two orders of in;tyiirtidc srnaller than 
;tn xvened frttaliry.) 

A "most serious" health effect is defined <as including fatalities. pcrin;uicn[ :tiid nc~r-tolnl loss of 
qu:tlity o f  life (e.g.. coma, quadriplegia. disabling birth defects). pennawril dcl~iliiating injury 
(e.$.. permanent loss of function of hand. leg, eye. etc.). or serious long-rcnn illncss(eKects last 5 
yeius or more). This definition combines the definitions of "serious" and "very serious" used in 
LIPS. which uses a value of S55M for "very serious." 
.A "inoderate" hail th effect is defined as injury or illness with efl'ccts not likely to bc long-tenn 
(less than I year) or life-threatening (e.g.. broken bones, tom ligarnents. third-degree bums, etc.). 
This definition and the S5SK value is the same as that used for "inoderxtc:" i n  LIPS. 

DOE has used S5M as the value of an averted statistical fatality. 

S3.35M per averted statistical fatality is the nominal value for a "most serious" worker health 
impact. .A "moderate" health impact is valued at S22.5K. 

Environmental 
risk 

Regulatory 
Compliance 

For the Tiger Team prioritization, $475M was used to value elirnin:itin_c a "high threat" to Lab 
narud resources including endangered species and Bandelier. 

LIPS suesests the value of approximately S4Wacre for land use. 

For comparison, DOE has used a value of S400M to eliminate a .-very high" threat to 25 sensitive 
resources of the highest importance, such as critical habitats of fedenlly designated endangered 
species. The Tiger Team value would be S375M if Bandelier is not included in the resource 
counr. 

The values S400M for all Lab natural resources and S4Wacre will be used as nominal values for 
the ESXrH prioritization. 

S X M  is the value of averting a "most serious" violation, and is comparable to values used by 
DOE. 

Public Concern 

Productivity 
gain or loss 

Direct cost 
savings or 
losses 

Slob4 is the value of averting a"high negative" impact in LIPS. Unlike LIPS. benefit associated 
with public concern can only be obtained by eliminating negative impacts; there are no direct 
positive benefits. 

S225K is used as the fully-loaded yearly salary for a Lab worker. For ex,ample. a productivity - cain of 5% for one worker for one year is calculated as 225K x -05 x 1 = 11.25K. 

These savings or losses represent a direct benefit or loss <and require no recalculation. 



M E M O R A N D U M  

TO: Kathleen Collins DATE: February 16, 1994 

FROM: Phil Beccue 

SUBJECT: Update to LIPS Adaptation to ES&H FIVE-YEAR PLAN ADSs 

This memo updates the earlier memo from Antje Kann and provides the equations which will be 
used to prioritize ES&H Five Year Plan ADSs. I will transmit the values for the individual scales 
separately. 

Health & Safety Risk 

Health and Safety Benefit = 
Worker Health and Safety Benefit + Public Health and Safety Benefit 

Worker Health and Safety Benefit = 
Value of Worker Life * [(Population Size * Likelihood * % Risk Reduction) for 
most serious scenario + (Population Size * Likelihood * %I Risk Reduction) for 
moderate seriousness scenario] 

The equations for Public Health and Safety are the same as Worker Health and Safety except that ' 

the Value of Public Life is substituted for Value of Worker Life. Also, the scale for Public 
Population Size differs from Worker Population Size. 

Environmental Protection 

Environmental Protection Benefit = 
Value of Environmental Protection * (Type of Resource * Extent of Resources at Risk * 
Severity of Impact * Likelihood of Impact * 9% Risk Reduction) 



Regulatory Compliance 

Regulatory Compliance Benefit = 
Value of Regulatory Compliance * [(Seriousness of Violation * Likelihood of Allegations) 
for baseline scenario - (Seriousness of Violation * Likelihood of Allegations) for modified 
scenario] 

Public Concern 

Public Concern Benefit = 
Value of Public Concern * [(Level of Concern * Likelihood of Concern) for baseline 
scenario - (Level of Concern * Likelihood of Concern) for modified scenario] 

Strategic Positioning and Effective Use of Resources 

Benefit from Strategic Positioning and Effective Use of Resources = 
Benefit from Direct Cost Savings or Losses + Benefit from Productivity Gain or LOSS 

Direct Cost Savings or Losses Benefit = 
Potential SavingsLosses-* Likelihood of-SavingsLosses- - - ---. - - -  

Productivity Gain and Loss Benefit = 
Value of Productivity * ((Number of Personnel * Productivity Impact * Duration * 
Likelihood) for baseline scenario - (Number of Personnel * Productivity Impact * 
Duration * Likelihood) for modified scenario] 

cc: 
Antje Kann 
John Kadvany 
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1. OVERVIEW 

This document provides detailed information on LIPS to readers potentially interested in 
applying LIPS to prioritization problems at their site. It contains background information and 
technical details, as well as guidance on how to conduct an application of LIPS. Appendices A 
and B contain the detailed scoring instructions and utility function, respectively. To account for 
the readers' different backgrounds and interests, each section can be read as an independent 
document. 

The traditional methods used to determine spending priorities and resource allocation 
within large organizations are often haphazard. The haphazardness is frequently a result of poor 
communication between mutually affected organizations, failure to recognize and address all 
stakeholder and customer expectations, and lack of a consistent methodology to integrate these 
competing demands. This situation can lead to significant inefficiencies in the allocation of 
fknding and other resources. 

Changing conditions at the National Laboratories, especially the growing competition for 
diminished resources, have resulted in a need for increased responsibility, accountability, and 
authority at all levels within the component organizations. To help meet this need, the 
Laboratories have decided to institute a logical, equitable, and methodologically sound procedure 
for estimating and comparing the benefits to be obtained from various activities. Based on an 
initiative by the Department of Energy (DOE) Defense Programs (DP) Office to prioritize 
activities that compete for limited resources, Los Alamos (I,&), Lawrence Livermore (LLNL), 
and Sandia National Laboratories (SNL) have collaborated in their efforts to develop a risk-based 
prioritization system. 

The Laboratories developed the Laboratory Integration and Prioritization System (LIPS), 
a risk-based prioritization system, to integrate and prioritize the spending of DP Laboratory 
resources while considering the concerns of diverse stakeholders. L P S  is based on the 
fimdamentd principles of decision analysis and uses multiattribute utility theory to quantify and 
compare the benefits of activities. This approach has proven to be an effective method for 
addressing decision problems where there are multiple concerns, multiple stakeholders impacted 
by the decisions, limited resources, and important tradeoffs to be made. Both the methodology 
underlying LIPS and its application to these types of prioritization problems have been favorably 
reviewed by outside technical review groups. 
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The LIPS approach enables Laboratory management to thoroughly, accurately, and 
defensibly consider the diverse objectives of competing projects, as well as the diverse viewpoints 
of stakeholders in making resource allocation decisions. Because it is based on multiattribute 
utility theory, the LIPS framework is capable of considering project benefits of virtually any ty-pe. 
The current version of LIPS measures activity benefits in numerous areas, including: 

Public and worker health and safety; 
Environmental protection; 

Maintenance of security and safeguards; 

Regulatory compliance; 

Strategic positioning and effective use of resources (mission); 
Public assessment of Laboratory operations; 
Impacts on employee ability and motivation; and 

Impacts on facilities, equipment, business, and financial management. 

LIPS assists managers in their decision making by formally combining the technical 
assessments of the best scientific and engineering experts with explicit policy judgments of 
managers and key stakeholders. The LIPS approach quantifies the benefits of proposed activities 
by combining activity-specific technical judgments ("scores") regarding activity impacts relative to 
the above criteria with consistent management value judgments reflecting "willingness to pay." 
"Willingness to pay" helps to achieve positive or avoid negative impacts according to the criteria. 
Explicit "measurement scales" are provided for each criterion so that technical experts have a 
consistent and objective basis for assigning scores. 

Once the activities' impacts on the above criteria are quantified, LIPS converts the impacts 
into equivalent dollars of benefit based on a set of value judgments made by the appropriate 
Laboratory senior management. These value judgments are obtained using a formal elicitation 
process and are applied consistently across activities to obtain a measure of the total benefit 
(considering impacts on all the criteria) of each activity. The total benefit value is then compared 
to the estimated resources required to complete the activity so that the Laboratory management 
can determine the most cost-effective portfolio of activities given constraints on fhding and other 
resources. 

This systematic prioritization procedure helps managers make rational choices in the midst 
of technical, environmental, legal, economic, and political complexities. The approach documents 
decisionmaking logic and thus helps the Laboratories explain and defend their allocation of 
resources. The process also provides a basis for communicating the logic of prioritization to the 
public, employees, regulators, and, if necessary, the courts. 
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2. BACKGROUND 
i 

THE NEED FOR A STRUCTURED APPROACH 

The end of the Cold War has brought significant changes to the mission, operation, and 
finding of DOE Programs and Facilities, including the National Laboratories. During its first 45 
years, the Nuclear Weapons Complex produced the nuclear weapons which were the basis for the 
security of the United States. Hence, the Complex was allocated the hnds and resources deemed 
necessary to perform this highest-priority mission. The end of the Cold War caused a shift in the 
mission of the Complex from producing a nuclear deterrent to maintaining a minimal deterrent 
and dismantling excess weapons. As a result, the traditional finding sources significantly 
decreased, but the requirements to maintain sufficient infrastructure to maintain existing weapons 
and to provide a nuclear weapons production capabiiity have not decreased. 

New demands for the Laboratories' resources have developed simultaneously with the 
decline in traditional finding. These requirements stem primarily from new environment, health 
and safety laws and regulations, and the associated public outrage over the perceived impact on 
the environment from 45 years of nuclear weapons production. Hence, the DOE has embarked 
on extensive characterization of impacts to the environment fiom their operations and on clean up 
and restoration. 

Finally, the DOE has begun to redirect the mission of its National Laboratories to include 
technology transfer to American industry. This redirection also places additional demands on an 
already diminished resource pool. One result of competition for diminished resources has been 
organizational "delayering" or restructuring as well as downsizing. Delayenng and downsizing 
tend to produce additional responsibility, accountability, and authority at all levels within an 
organization. This empowerment carries with it an expectation, at a minimum, to demonstrate 
performance and stewardship of resources by explicitly managing risk. 

These changes within the Complex merely reflect corresponding broader changes and 
trends at the national level. Congress and the Executive Branch realize that not all demands for 
finding can be met and that some level of risk must be accepted. Initiatives within the 
Department of Labor (Office of Safety and Health Administration Process Safety Management) 
and the Environmental Protection Agency (Chemical Process Safety Management) are examples 
of the governmental trend to require enterprises to identi@ and manage the risk inherent in their 
operations. 

What has been missing is a systems approach for matching competing requirements with 
available resources. Such an approach must ensure stewardship of scarce resources as well as 
demonstrate this stewardship. Resource allocation, the key component of this approach, 
integrates requirements with resources such that work can be performed and capability maintained 
in accordance with both the mission of the organization and within the constraints of available 
funding. 
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. Such an approach provides the basis for assuring the fbnding sources (DOE and others) 
that allocated funds are used to meet the primary needs identified by the Laboratories. It also 
provides a basis for negotiating additional fbnds or reduced requirements when unacceptable 
shortfdls occur in meeting estimated needs. Utilization of any effective resource allocation 
methodology requires congruency between the work breakdown structure and corresponding 
costs, and requirements. In summary, a prioritization model is needed for the following: 

1. Integrate requirements and resources. 
2. Communicate the Laboratories’ needs to meet new or revised requirements. 
3. Identify the relative significance of requirements. 
4. Provide a basis for negotiating requirements and/or funding. 

5. Provide a basis for identif$ng, determining, and comparing risks. 
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THE CREATION OF A LABORATORY INTEGRATION AND PRIORITIZATION 
SYSTEM 

The need for Laboratories to demonstrate a logical and orderly process for implementing 
activities can be addressed by the structured approach. Because all activities cannot be 
implemented at the same time, they must be prioritized. As part of this prioritization process, 
each activity must be evaluated to estimate the effectiveness with which it reduces risk and/or 
achieves other benefits that motivate the work. 

Based on a request by the Department of Energy Defense Programs Office to prioritize 
activities that compete for limited resources, Los Alamos, Lawrence Livermore, and Sandia 
National Laboratories have collaborated in their efforts to develop a risk-based prioritization 
system. 

This collaboration resulted in LIPS, a prioritization model and associated implementation 
process that attempts to achieve as much risk reduction and benefit achievement as possible with 
available resources. The system can also identify instances where the value of a risk reduction or 
benefit achievement does not just@ the resources required to achieve it. In addition, this system 
serves to facilitate communication between technical experts and policy makers in charge of risk 
management, and heIps the Laboratories explain and defend their allocation of resources. Finally, 
it also provides a basis for communicating the logic of prioritization to the public, employees, 
regulators, and, if necessary, the courts. 

Integrated Living Schedule 

The development effort began with a systematic review of past experience in the nuclear 
power industry using an integrated living schedule (ILS), a systematic process for identifjing 
individual activities to be scheduled based on a set of priorities such as nuclear safety, personnel 
safety, plant availability, economic incentives, quality of operations, procurement, costs, and 
external impacts. This concept was pioneered by the Nuclear Regulatory Commission and is a 
formal methodology for project scheduling and communication between the Commission and 
commercial power plants. As a "living schedule", the process includes a continuous review of 
individual prioritization and scheduiig criteria to evaluate schedules, schedule new actions, and 
schedule changes resulting from new actions or implementation problems. The original driver for 
the ILS approach was to retrofit power plants to meet new NRC requirements. 

Advantages and disadvantages of adopting an ILS for DP facilities were discussed. 
However, it became clear that a prioritization process can fblfill its purpose only when it is based 
on a formal methodology. As a result of these initial discussions, it was concluded that there was 
no viable mechanism available in any of the existing models to allocate limited resources to 
activities whose primary benefits were not covered by existing criteria. 
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Comparison of Existing Prioritization Methodologies 

Next, to take advantage of the existing technology in the area of risk-based prioritization, 
a task force of managers and technical representatives was established to review existing 
prioritization models. DP sponsored a technical workshop to formally review a wide range of 
models and methodologies for prioritizing activities that are currently being used within the 
Department of Energy. Methodologies reviewed included prioritization models used at LANL, 
SNL, DOE-AL, Y12, and LLNL.. The purpose of that workshop was to accomplish the following: 

8 Compare modeldmethoddprocesses. 
0 Evaluate the alternative approaches based on the following requirements: 

- The model must calculate the risk and benefits of proposed activities in 
equivalent dollars. 

The results from the model must be consistent across Defense Program 
Laboratories and must be easily interpreted. 
The model must be able to prioritize a large number of diverse activities 
(such as mission, safeguards and security, and so on). 

The model must be able to analyze not only commonly recognized risks, 
but also the benefits of activities. 
The model must have the ability to give appropriate credit for partial, 
sequential, and phased action plans. 

The model must be easy to describe and must facilitate communication of 
results to a wide range of audiences, including DOE, the public, the courts, 
and outside technical reviewers. 

The model/methodology must be technically defensible to independent 
organizations and regulators. 

- 

- 

- 

- 

- 

- 

Identify a model that fi~lfills the above requirements. 

The review process considered seven "risk-based'' prioritization models from both inside 
and outside the Laboratories. The review included written documentation, oral documentation, 
oral presentations by the sponsors, and responses to written questions. The results of the review 
are summarized in Figure 2- 1. 
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results to a wide range of audiences, 

Source of Model 

X X X 

my: I+ 
E- 
X 

l l l y  meets requirement 
partially meets requirement 
does not meet requirement 

Figure 2-1: Comparison of Existing Models 

As shown in Figure 2-1, none of the ex&i-ng models klly meets all the requirements. 
However, based on a review of the prioritization methodologies, it was determined that 
multiattribute utility theory, the theory underlying the model submitted by LANL, would be the 
best approach for developing a model that will meet the stated requirements. As a result, the 
Laboratories decided to develop a prioritization system based on multiattribute utility theory. 

A multiattribute-utility based prioritization procedure has several strengths. The 
underlying methodology has undergone extensive and favorable review both within DOE and by 
outside technical experts. Laboratory personnel have used this type of procedure successllly in 
several other applications within the various Laboratories, and the methodology is consistent with 
that used by the Environmen&l Management Office within DOE. In addition, multiattribute utility 
theory compared favorably against the other technologies reviewed, since it consists of an 
established and proven scientific approach that has been the subject of academic research for 
many decades. Unlike most of the other methodologies, multiattribute utility theory is well 
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documented, and a multitude of literature (see Appendix C) is available for review and study of 
the methodology and its practical applications. 

Issues Included in LIPS 

The Laboratories identified several benefit categories as important in the evaluation and 
comparison of projects. Issues to be included in the evaluation were identified in three main 
areas: benefits achieved through health, safety, and environmental risk reduction, other benefits 
associated with achieving general management needs, and costs of activity implementation. 

LIPS can account for many types of risk reduction. The definition of risk in LIPS includes 
the potential for undesirable outcomes in one or more of the following areas: 

0 worker health and safety; 

0 public health and SaEety; 
0 environmental protection; 
0 security and safeguards; 

regulatory compliance; 
0 strategic positioning and effective use of resources (mission); and 
0 cost savings and losses. 

In addition to risk reduction, other added benefits were defined as a positive contribution (in 
essence, hture risk reduction) in any of the following areas: 

0 public assessment; 

0 employee ability and motivation; 

0 business and financial management. 
0 facilities and equipment management; and 

All of these issues are integrated by LIPS using Lab managers’ judgments regarding 
willingness to pay to achieve benefits in each risk reduction or management objectives category. 
Activities are prioritized based on total risk reduction, other added benefits of activities, and 
activity cost. 
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2. BACKGROUND 
! 

THE NEED FOR A STRUCTURED APPROACH 

The end of the Cold War has brought significant changes to the mission, operation, and 
funding of DOE Programs and Facilities, including the National Laboratories. During its first 45 
years, the Nuclear Weapons Complex produced the nuclear weapons which were the basis for the 
security of the United States. Hence, the Complex was allocated the funds and resources deemed 
necessary to perform this highest-priority mission. The end of the Cold War caused a shift in the 
mission of the Complex from producing a nuclear deterrent to maintaining a minimal deterrent 
and dismantling excess weapons. As a result, the traditional fhdmg sources significantly . 
decreased, but the requirements to maintain sufficient infrastructure to maintain existing weapons 
and to provide a nuclear weapons production capability have not decreased. 

New demands for the Laboratories' resources have developed simultaneously with the 
decline in traditional funding. These requirements stem primarily from new environment, health 
and safety laws and regulations, and the associated public outrage over the perceived impact on 
the environment from 45 years of nuclear weapons production. Hence, the DOE has embarked 
on extensive characterization of impacts to the environment from their operations and on clean up 
and restoration. 

Finally, the DOE has begun to redirect the mission of its National Laboratories to include 
technology transfer to American industry. This redirection also places additional demands on an 
already diminished resource pool. One result of competition for diminished resources has been 
organizational "delayering" or restructuring as well as downsizing. Delayering and downsizing 
tend to produce additional responsibility, accountability, and authority at all levels within an 
organization. This empowerment carries with it an expectation, at a minimum, to demonstrate 
performance and stewardship of resources by explicitly managing risk. 

These changes within the Complex merely reflect corresponding broader changes and 
trends at the national level. Congress and the Executive Branch realize that not all demands for 
finding can be met and that some level of risk must be accepted. Initiatives within the 
Department of Labor (Office of Safety and Health Administration Process Safety Management) 
and the Environmental Protection Agency (Chemical Process Safety Management) are examples 
of the governmental trend to require enterprises to identify and manage the risk inherent in their 
operations. 

What has been missing is a systems approach for matching competing requirements with 
available resources. Such an approach must ensure stewardship of scarce resources as well as 
demonstrate this stewardship. Resource allocation, the key component of this approach, 
integrates requirements with resources such that work can be performed and capability maintained 
in accordance with both the mission of the organization and within the constraints of available 
funding. 
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Such an approach provides the basis for assuring the finding sources (DOE and others) 
that allocated hnds are used to meet the primary needs identified by the Laboratories. It also 
provides a basis for negotiating additional funds or reduced requirements when unacceptable 
shortfalls occur in meeting estimated needs. Utilization of any effective resource allocation 
methodology requires congruency between the work breakdown structure and corresponding 
costs, and requirements, In summary, a prioritization model is needed for the following: 

1. Integrate requirements and resources. 
2. Communicate the Laboratories’ needs to meet new or revised requirements. 
3 .  Identify the relative significance of requirements. 

4. Provide a basis for negotiating requirements and/or fbnding. 
5. Provide a basis for identifjing, determining, and comparing risks. 
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t" THE CREATJON OF A LABORATORY INTEGRATION AND PRIORITIZATION 
SYSTEM 

The need for Laboratories to demonstrate a logical and orderly process for implementing 
activities can be addressed by the structured approach. Because all activities cannot be 
implemented at the same time, they must be prioritized. As part of this prioritization process, 
each activity must be evaluated to estimate the effectiveness with which it reduces risk and/or 
achieves other benefits that motivate the work. 

Based on a request by the Department of Energy Defense Programs Ofice to prioritize 
activities that compete for limited resources, Los Alamos, Lawrence Livermore, and Sandia 
National Laboratories have collaborated in their efforts to develop a risk-based prioritization 
system. 

This collaboration resulted in LIPS, a prioritization model and associated implementation 
process that attempts to achieve as much risk reduction and benefit achievement as possible with 
available resources. The system can also identi@ instances where the value of a risk reduction or 
benefit achievement does not just* the resources required to achieve it. In addition, this system 
serves to facilitate communication between technical experts and policy makers in charge of risk 
management, and helps the Laboratories explain and defend their allocation of resources. Finally, 
it also provides a basis for communicating the logic of prioritization to the public, employees, 
reguiators, and, ifnecessary, the courts. 

Integrated Living Schedule 

The development effort began with a systematic review of past experience in the nuclear 
power industry using an integrated living schedule ( ILS) ,  a systematic process for identifjing 
individual activities to be scheduled based on a set of priorities such as nuclear d e t y ,  personnel 
safety, plant availability, economic incentives, quality of operations, procurement, costs, and 
external impacts. This concept was pioneered by the Nuclear Regulatory Commission and is a 
formal methodology for project scheduling and communication befween the Commission and 
commercial power plants. As a "living schedule", the process includes a continuous review of 
individual prioritization and scheduling criteria to evaluate schedules, schedule new actions, and 
schedule changes resulting from new actions or implementation problems. The original driver for 
the ILS approach was to retrofit power plants to meet new NRC requirements. 

Advantages and disadvantages of adopting an ILS for DP facilities were discussed. 
However, it became clear that a prioritization process can fblfill its purpose only when it is based 
on a formal methodology. As a result of these initial discussions, it was concluded that there was 
no viable mechanism available in any of the existing models to allocate limited resources to 
activities whose primary benefits were not covered by existing criteria. . * -* 
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Comparison of Existing Prioritization Methodologies 

Next, to take advantage of the existing technology in the area of risk-based prioritization, 
a task force of managers and technical representatives was established to review existing 
prioritization models. DP sponsored a technical workshop to formally review a wide range of 
models and methodologies for prioritizing activities that are currently being used within the 
Department of Energy. Methodologies reviewed included prioritization models used at LANL, 
SNL, DOE-AL, Y 12, and LLNL. The purpose of that workshop was to accomplish the following: 

Compare modeldmethoddprocesses. 
Evaluate the alternative approaches based on the following requirements: 

The model must calculate the risk and benefits of proposed activities in 
equivalent dollars. 
The results from the model must be consistent across Defense Program 
Laboratories and must be easily interpreted. 

The model must be able to prioritize a large number of diverse activities 
(such as mission, safeguards and security, and so on). 
The model must be able to analyze not only commonly recognized risks, 
but also the benefits of activities. 
The model must have the ability to give appropriate credit for partial, 
sequential, and phased action plans. 
The model must be easy to describe and must facilitate communication of 
results to a wide range of audiences, including DOE, the public, the courts, 
and outside technical reviewers. 
The modeYmethodology must be technically defensible to independent 
organizations and regulators. 

Identify a model that filfills the above requirements. 

The review process considered seven "risk-based" prioritization models from both inside 
and outside the Laboratories. The review included written documentation, oral documentation, 
oral presentations by the sponsors, and responses to written questions. The results of the review 
are summarized in Figure 2- 1. 
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Figure 2-1: Comparison of Existing Models 

As shown in Figure 2-1, none of the existing models fully meets all the requirements. 
However, based on a review of the prioritization methodoioses, it was determined that 
multiattribute utility theory, the theory underlying the model submitted by LANL, would be the 
best approach for developing a model that will meet the stated requirements. As a result, the 
Laboratories decided to develop a prioritization system based on multiattribute utility theory. 

A multiattribute-utility based prioritization procedure has several strengths. The 
underlying methodology has undergone extensive and favorable review both Within DOE and by 
outside technical experts. Laboratory personnel have used this type of procedure successfidly in 
several other applications within the various Laboratories, and the methodology is consistent with 
that used by the Environmental Management Office within DOE. In addition, multiattribute utility 
theory compared favorabIy against the other technologies reviewed, since it consists of an 
established and proven scientific approach that has been the subject of academic research for 
many decades. Unlike most of the other methodologies, multiattribute utility theory is well 

2-5 DRAFT 02/03/94 



documented, and a multitude of literature (see Appendix C) is available for review and study of 
the methodology and its practical applications. 

Issues Included in LIPS 

The Laboratories identified several benefit categories as important in the evaluation and 
comparison of projects. Issues to be included in the evaluation were identified in three main 
areas: benefits achieved through health, safety, and environmental risk reduction, other benefits 
associated with achieving general management needs, and costs’of activity implementation. 

LIPS can account for many types of risk reduction. The definition of risk in LIPS includes 
the potential for undesirable outcomes in one or more of the following areas: 

0 

a 

worker health and safety; 
public health and safety; 
environmental protection; 
security and safeguards; 
regulatory compliance; 
strategic positioning and effective use of resources (mission); and 

cost savings and losses. 

In addition to risk reduction, other added benefits were defined as a positive contribution (in 
essence, future risk reduction) in any of the following areas: 

0 

0 

public assessment; 

employee ability and motivation; 
facilities and equipment management; and 

0 business and financial management. 

All of these issues are integrated by LIPS using Lab managers’ judgments regarding 
willingness to pay to achieve benefits in each risk reduction or management objectives category. 
Activities are prioritized based on total risk reduction, other added benefits of activities, and 
activity cost. 
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3. METHODOLOGY 

THE MULTIATTRIBUTE UTILITY THEORY APPROACH 

Multiattribute utility theory includes a step-by-step process for evaluating decision options 
when there are competing objectives. It is consistent with the fbndamental principles of decision 
analysis, and extends the traditional decision analysis process to problems for which monetary 
issues are not the only outcome of concern. Development of a multiattribute model involves 
identifying decision objectives and organizing them into a hierarchy, specifying attributes and 
measurement scales for quantifying the degree to which objectives are achieved, and defining a 
utility fbnction to represent decision makers' preferences, including their "willingness to pay" to .  
achieve benefits or avoid adverse impacts of various types. A multiattribute model is typically 
developed in a group decision process, which enables it to address the competing demands of 
multiple stakeholders and contribute to communication between mutually affected organizations. 

Defensibility of the Process 

Multiattribute utility theory provides a logical and consistent basis for solving 
prioritization problems. The methodology quantifies uncertainty as probabilities, using the 
axiomatic logic of probability theory. It quantifies objectives and values using axiomatic 
reasoning developed largely by John von Neumann in the 1940s during the time when he was 
working at LANL on the Manhattan Project. Multiattribute utility theory provides a basis for 
combining the technical assessments of scientists with the policy judgments of risk managers. The 
approach ensures that prioritization decisions are soundly based on documented value judgments 
and technical assessments, and assures that an "auditable" logic is created to support the choices 
made by the decision makers. The primary historical reference for the theory is von Neumann 
and Morgenstern, I;heory of Games and Economic Behavior. A good modem reference for both 
the theory and practical procedures of multiattribute utility theory is Keeney and M a ,  Decisions 
with MuZtipZe Objectives, and a current and comprehensive explanation of the findamentals of 
decision analysis is Clemen, Making Hard Decisions. 

Although several of the methodologies reviewed by the Laboratories claimed to be based 
on multiattribute utility theory, few actually are. Most of these methodologies c o d b e  multiple- 
criteria, weight and add models - models having more than one evaluation criterion scored which 
are then weighted and combined to give an overall evaluation score, with multi-criteria models 
that are in fact based on the axioms of multiattribute utility theory. Independent outside technical 
review committees have evaluated the applications of both weight and add models and models 
based on multiattribute utility theory to the prioritization at the Laboratories, and the National 
Academy of Science reviewed the appropriateness of the application of the theory to the 
prioritization problem within DOE. Regarding the application of multiattribute utility theory to 
the prioritization of environmental restoration activities across the DOE complex, an independent 
Technical Review Group concluded: 

This system represen& an impressive intellectual 
accomplishment. .. The system is we II-designed, technically 
competent, [and] appropriate to its purpose ... The key to the 
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ystem ‘s design is its explicit acceptance of muliiaitribute utility as 
the best approach to such complex prioritization problems. 

Regarding the application of multiattribute utility theory to  the prioritization of 
environmental restoration activities at Los Alamos National Laboratory, an independent Technical 
Advisory Committee noted: 

lMuItiattribute utility theory] has the greatest potential, among 
existing approaches, for incorporating diverse views on fhe nafure 
and importance of the dimensions of risk, into an overall risk 
management plan - 2  

The National Academy of Sciences stated: 

...[T ]he Board believes that the muztiatpibute utiliy method used 
by DOE [on radimctive w&e managemenq is a satisfaciory and 
appropriate decisionaiding tool.3 

Besides being based on a theoretically sound methodology, the multiattribute utility theory-based 
prioritization process has been repeatedly proven and successfidly used in practice to model the 
unique characteristics of complicated prioritization problems. 

lReport of the Technical Review Group of the Department of Energy’s Priority System for Environmental 
Restoration, Washington, D.C., April 17-18’1991. 

2Report of the Technical Advisory Committee, Environmental Management Division, Los Alamos 

3U.S. Department of Energy, A Multiattribute Utilitjr-Mysis of Sites Nominated for Characterization for 

National Laboratory, August 25-27,1993. 

the First Radioactive-Waste Repository - A Decision-Aiding Methodology (DOERW-0074, Oace of Civilian 
Radioactive Waste Managemens Washington, D.C., 1986), Appendix H. 
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DEVELOPMENT OF A MULTIATTRIBUTE UTILITY THEORY MODEL 

A multiattribute utility analysis consists of several steps including model development, 
scoring, and analysis of results, Before a model can be developed, the relevant decision makers 
must be identified. Modeling experts must work with these decision makers to thoroughly define 
the issues to be addressed by the model and clearly identify the decisions to be made. The 
development of a prioritization model requires contributions from three key groups: 

Managers, representing policy makers, who supply the objectives and value 
structure for the model; 

Technical experts who define the measurement scales for quantieng progress 
toward these objectives; and 

Modeling experts who build models that combine the technical assessments in a 
way that is consistent with the objectives set by the policy makers and that are 
methodologically sound so the resuIts accurately represent the true value of the 
activities. 

Figure 3-1 shows the model development process using: the inputs provided by typical 
policy makers and managers to detennine'the decisions to be made, the available alternatives, and 
the objectives that decisions should strive to meet; the inputs of the technical specialists that 
define the attributes and measurement scales for scoring the activities based on the degree to 
which each achieves the objectives; and the inputs of experts in multiattribute utility theory to 
eIicit, structure, and integrate inputs fiom policy makers and technical specialists in a way that is 
methodologically sound. 
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Figure 3-1: Model Development and Validation Process 

Once the decision problem to be solved and the available decision options have been 
clearly defined, the development of a multiattribute model involves three main steps: 

1. 

2. 

3. 

Identifying decision objectives and associated evaluation criteria, and organizing 
them into a hierarchy; 
Specifying attributes and measurement scales for quantifying the degree to which 
objectives are achieved; . 

Speclfying utility functions and assessing weights to represent decision makers' 
preferences - their "willingness to pay" to achieve benefits or avoid adverse 
impacts of various types. 

Step I: Identifying Objectives and Evaluation Criteria 

A multiattriiute model compares alternatives by evaluating the benefits they contribute in 
various areas (e.g., by averting public health risk or threats to the natural environment). To 
measure the benefit of an alternative, one must quantitativeIy define ''benefit." This is done by 
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i 
specfiing a set of evaluation criteria that is complete (meaning the entire set is adequate to 
indicate the degree to which the overall management objectives are being met); operational 
(meaning the measures are understandable, rneaningfd, publicly acceptable -they do not have to 
be kept a secret- and explainable to others); decomposable (meaning the measures do not have 
to be evaluated simultaneously but can be considered in much smaller groups -hope&lly, one at a 
the) ;  and non-redundant (meaning no two measures are keeping track of the same fbndamental 
characteristic so that no characteristic is counted muItiple times). In addition, for simplicity and 
practicality, it is desirable to have as few measures as possible without violating any of the 
requirements listed above. 

The prioritization model integrates the various benefits (based on the decision makers' 
specification of their relative importance and the value of achieving each type of benefit) to give 
managers a measure of the overall benefit achieved if a project is undertaken. In addition, the 
prioritization model estimates the equivalent monetary value of achieving the benefit so that there 
is a basis for making economic decisions about benefit andor risk management ("How much is it 
worth to achieve a certain benefidavert a certain amount of risk?"). 

Step 2: Developing Measurement Scales 

A set of measurement scales must be developed to quantify the degree to which 
objectives are achieved. Measurement scales must be carehlly designed to ensure activities can 
be evaluated accurately and consistently. The scales must be detailed enough to capture those 
issues that are most relevant to the assessment of an activity, but must at the same time not be so 
complicated as to produce an undue burden on the scorers. 

Scales and value models can be efficiently developed using graphical models known as 
influence diagrams. Influence diagrams are means for representing and structuring mathematical 
value models incorporating decisions and uncertainty. Figure 3-2 depicts a typical influence 
diagram that was used to develop scales for measuring health and safety risk. 

Health or Safety 
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Figure 3-2: Sample Influence Diagram for Scale Development 

There are two types of performance measures scales: natural scales and constructed 
scales. Natural scales are established scales that enjoy common usage and interpretation, whereas 
constructed scales are scales developed specifically for the problem at hand. For example, the 
performance measure "revenues" can be measured on a natural scale in dollars, and the 
performance measure "pollution concentration'' can be measured on a natural scale in parts per 
million. On the other hand, a performance measure like "degree of public acceptance" must be 
measured on a constructed scale describing various levels of public acceptance, because there is 
no generally accepted quantitative scale for this measure. 

Constructed scales can be efficiently developed using influence diagrams. Influence 
diagrams that are developed for the purpose of constructing a scale are typically not 
computational models, but rather "knowledge maps." To develop a constructed scale, an 
influence diagram should contain all the relevant factors that play a role in conditioning the 
judgments of the attribute to be assessed. It can then be used in selecting the most significant 
factors to construct a model that allows for ease of scoring input and accuracy of output 
appropriate to the problem context. 

Step 3: Value Structure: Quantifjring Decision-Maker Preferences 

The Multiattribute Utility Function 

Once a set of performance measures is defined, modeling experts must work with decision 
makers to determine the appropriate form for the equation to be used to combine evaluations on 
the various measurement scales into a single, overall figure of merit. This equation is known as a 
multiattribute utility fbnction. 

A utility function is a mathematical formula that reflects the decision makers' value 
judgments about the relative desirability of obtaining varying degrees of improvement on each 
evaluation criterion, as well as the relative value of improvements on one criterion versus 
improvements on the others. Ifindependence does not exist between the objectives, the 
assessment of a utility hnction could become very complicated and require additional time for 
assessment from senior management. A set of formal assessment methods is used to test for 
several types of independence between the objectives. If dependencies are found, the objective 
hierarchy and performance measures may be reformulated. Although any hnctional form for a 
multiattribute utility hnction is theoretically possible, practical applications almost always require 
additive or multiplicative forms. 

Weiehts 

Weights, or tradeoff coefficients, are assessed to reflect the desirability of achieving one 
objective (e.g., reducing public health risk) relative t d  others. A set of formal weight assessment 
techniques is may be used to elicit weights f?om appropriate high-level management, using various 
combinations of evaluation criteria and full tradeoff questions as discussed in Keeney and Raiffa 
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(see Appendix C). The weights reflect the fact that the evaluation criteria are not of equal 
importance. For example, achieving adequate worker health and safety may be more important 
than increasing worker efficiency. Even though value judgments are required in order to allow for 
a tradeoff among multiple objectives, many models are not, in fact, very sensitive to reasonable 
variations in the weights. 

b5.5 

The value of a life is one of the more frequently assessed values in a variety of 
prioritization modeling environments. In almost any context in which decisions have been made 
to expend and not expend resources to reduce risks that produce fatalities, the implied value of a 
life can be d e t e d e d .  Figure 3-3 shows a range of values that have been used for different 
modeling purposes. While there is no "right" answer to this value question, the data shown in 
Figure 3-3 indicate that the LIPS "unrefined" basis for addressing health and safety risks is not 
inconsistent with other values of life used to guide government risk management studies in the 
past. 

- 
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1988 & Violette 1990 

1986 1987 f989 Date: I980 1984 

Figure 3-3: Some Value of Life Values used in Government Cost-Benefit 
Studies.in the Past Decade 
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APPLYING MULTlATTRl6UTE UTILITY THEORY TO DEVELOP THE LIPS MODEL 

Health and Environmental Security and Regubtory Public 
saw Protection Safeguards Compliance Assessment 

Consistent with the formal methods of multiattribute utility theory, the LIPS model was 
developed in three steps: 

Strategic Positioning 
and Effective 

use of Resources 

1. Identification of Laboratory objectives; 

2. Development of criteria and scales to measure how activities contribute to the 
various objectives; and 

3. Definition of a multiattribute utility function based on management preferences to 
combine scores on evaluation criteria into an overall measure of activity benefit. 

These steps are described in general in the section on multiattribute utility theory above. 
A variety of applications of multiattribute utility theory have been conducted in DOE Laboratories 
over the past years, building a base of experience that proved useful for the development of LIPS. 
LIPS is the result of applying the step-by-step process that is needed for building a decision model 
to the Laboratory environment. It can thus be seen as an embodiment of the multiattribute 
development process, and the only steps that are left for Laboratory managers are the actual 
scoring process and analysis of results. The specific application of these steps to develop LIPS is 
described below. 

Measuring Benefits in LIPS (Steps 1 and 2) 

Identification of Laboratory Obiectives 

The development of a model to quanti& the benefits of Laboratory activities begins with 
the determination of Laboratory objectives to be considered when evaluating activities. A total of 
six general criteria for evaluating activities were identified in a series of meetings among the 
participating Laboratories, as shown in Figure 3-4. Specialists in the different fields 
corresponding to the identified criteria were consulted in developing the criteria. 

Score Sheet for LIPS 
LLNUSNULANL 

Figure 3-4. General Criteria Used to Evaiuate Activities 
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Development of Measurement Scales 

In order to estimate how well activities perform against the identified criteria, a method 
was needed to quanti@ that performance. Thus, the next step in the development of LIPS was to 
translate the identified criteria into attributes and corresponding measurement scales that relate 
descriptions of criteria impact levels to quantitative scores. A series of meetings were held with 
Laboratory subject matter experts familiar with each of the criteria, wherein scales from existing 
multiattribute prioritition models were reviewed and quantitative measurement scales were 
produced for each evaluation criterion. 

The set of high-level evaluation criteria and the associated attributes used to measure 
those criteria are shown in Figure 3-5. Note that for some attributes natural scales exist (such as 
dollars for cost impacts), while for others, no such generally accepted natural scales are available 
(such as for regulatory compliance). For attributes for which no natural scales exist, it was 
necessary to work with experts to construct scales or models based on multiple scales to measure 
performance. Each criterion and its associated attributes and scales are described below. 

The measurement scales for worker health and safety risks were obtained from the LANL 
Tiger Team risk prioritization model. Worker health and safety risks are quantified using a 
simplified health-risk assessment model developed with the Health and Safety technical experts at 
the Laboratories. Health and safety risks to the public are quantified in the same way as health 
and safety risks to workers. 

A set of measurement scales based on sensitive environmental resources was developed 
with experts in the Environmental Protection Department at LLNL. These scales measure the 
environmental impacts that may result from the activity. Each type of resource was assigned a 
weight, and the weighted sum of all identified resources was multiplied by the severity of the 
impact and its likelihood. 

The measurement scales for a breach of security and safeguards were obtained fiom the 
LANL Laboratory Training Office risk prioritization model. These scales measure the 
effectiveness of an activity at reducing security and safeguards risks. As with health and 
environmental risks, they are based on a conceptual risk model. LIPS defines a "security risk 
scenario" as a possible event or set of events which may occur and lead to the loss, theft or 
diversion of sensitive information or materials (such as a theft of a Category I SNM), or an event 
or series of events that could result in theft or sabotage of government and/or other property on 
lab oratory sites . 

The measurement scales for regulatory requirements were obtained fiom the LANL Tiger 
Team risk prioritization model. They measure the extent to which an activity reduces potential 
regulatory violations. Laboratory legal counsel participated in identwng compliance issues and 
valuing their impacts on the Laboratory. The measure of compIiance risk includes the risk due to 
not meeting legal requirements and the purely legal consequences that may come from that failure. 
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' The measurement scale for public assessment was obtained from the LANL Tiger Team 
risk prioritization model. It measures the impact of an activity on the public's assessment of the 
Laboratory, and includes several distinct measures of impacts on the community. These include 
community concern indices such as number of meetings, number of news articles in local papers, 
and number of editorials. The scale also includes socioeconomic impacts, impacts on business 
development, and impacts on local infrastructure. 

The measurement scale based on the Laboratory's capability to &Ell its mission, achieve 
its goals and effectively position itself for fbture requirements, was developed with experts in the 
Defense Sciences and Lasers Programs at LLNL and with program managers Bt SNL. This scale 
is not intended to estimate impacts on efficiency of operations (how much effort is required to get 
something done or how well it will be done). Rather, it is for estimating impacts on whether the 
Laboratory will have the ability or be given the opportunity to perform portions of its mission. 

The measurement scales for employee ability and motivation were developed with experts 
in the Human Resources Department at LLNL. These scales measure the effectiveness with 
which the activity impacts the ability of the Laboratory to maintain andor develop its personnel. 

The measurement scales for facilities and equipment management were developed with 
experts in the Plant Engineering and Information Systems Department at LLNL. These scales 
measure the effectiveness with which the activity impacts the Laboratory's management of 
equipment and facilities, and measures the benefits of maintenance and upgrades. In addition to 
buildings, facilities include the physical systems that require management and maintenance, and 
may be a part of the Laboratory's infiastructure, such as roads, phone systems, and computer 
networks. 

The measurement scales for business and financial management were developed with 
experts in the Business Services and Controllers offices at LLNL. These scales measure the 
Laboratory's ability to effectively manage its own operating systems (or business systems). They 
focus on the ability of the Lab to effectively operate scientific equipment, manage its information 
systems (such as electronic mail, computer networks, and voice-mail systems), its financial 
systems (billing, budget monitoring, payroll, rents, contractor payments, supplier payments, and 
audit requirements), management systems (database management, procurement systems, and 
management systems over all other systems using decision support systems, and so on), and other 
essential organizational and infrastructure systems needed by management. 

The measurement scales for the amount of time saved or lost were developed with experts 
in the Budget Office at LLNL. These scales measure the potential cost savings (or loss) resulting 
fiom implementation of the activity, not the cost of the activity itsex The savings (or loss) may 
reflect an increase (or decrease) in productivity/efficiency or other types of cost savings (or loss). 
For example, an activity which involves the installation of new energy efficient equipment can 
contribute to firture cost savings through the equipment's lower operating costs. 
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Quantifying Benefits (Step 3) 

After i d e n t i i g  evaluation criteria, and the attributes and detailed scales for evaluating 
performance against those criteria, the Committee for Utilization and Technical Evaluation of 
(CUTE) LIPS worked with Laboratory management to develop an equation for aggregating the 
individual performance estimates to obtain an overall measure of benefit, or "utility," for each 
activity. 

Definition of Benefit in LPS 

LIPS measures benefit through risk reduction and achievement of general management 
objectives. LIPS defines risk as the potential for an undesirable outcome, and allows many types 
of risks to be measured. For those criteria that address risk in LIPS, the benefit of an activity is 
defined by the reduction in risk attributable to the activity: 

Averted risk = Baseline risk [risk ifthe activity is not done] - 
Modified risk [risk if the activity is implemented and completed]. 

The "baseline risk" estimates the potential for undesirable impacts on the various 
dimensions of risk (health, safety, the environment, and so on) assuming that the activity is not 
done. "Modified risk" is the risk level after the activity is conducted. It is an estimate of the 
residual potential for undesirable impacts on the various risk categories after the activity has been 
implemented. "Averted risk" is the reduction in risk that can be attributed to the activity being 
evaluated. 

For those criteria that address general management objectives in LIPS not commonly 
viewed as reducing risk, activities are evaluated by their potential to add benefit, and benefit is 
defined as the change in Laboratory status in that category: 

Benefit = Modified status [the status of Lab if the activity implemented] - 
Baseline status [the status of Lab ifthe activity is not done]. 

The difference in the baseline and modified status represents the benefit attributabIe to 
implementing an activity. An activity is evaluated by combining the risk and benefit estimates for 
each criteria in a model that includes a vaZueJZInction for each objective, assumes certain 
independence properties of the objectives, and captures the relative importance of the objectives 
using a set of weights. 
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The LIPS Multiattribute Utilitv Function 

The relationships among the criteria determine the appropriate form for the multiattribute 
utility hnction. According to multiattribute utility theory, an additive equation for the utility 
hnction is appropriate if the measures established for the criteria are "additive difference 
independent." Initial implementations of this model assumed an additive utility fbnction. The 
CUTE LIPS has not verified the additive difference independence and is currently considering 
reversing this assumption in hture implementations. The utility or benefit of an activity is thus 
described by the additive equation: 

where: U 
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represents the utility or benefit of an activity 
represents the weight for each criterion 
represents the component utility fknction for each criterion (prime 
indicates evaluated on basehe scores; no prime, modified scores) 
- - worker health 

public health 
environmental risk 

- - 
- - 
- - security and safeguards 
= regulatory compliance 
= public concerns 

mission 
employee skills and motivation 

= facilities and,equipment management 
= business and financial management 
- - cost savingsflosses 

- - 
- - 

Component Utility Functions 

Component utility hnctions are mathematical equations designed to represent the relative 
desirability of different outcomes defined on a set of criteria. Often, component utility hnctions 
are scaled to produce a value of between 0 and 1 foi convenience, where 0 is assigned to the 
worst possible outcome and 1 is assigned to the best possible outcome. There are eleven 
component utility fbnctions in LIPS, corresponding to the eleven terms in the multiattribute utility 
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fbct ion above. Most are on 0 to 1 scales, but several use -1.0 to +1.0 scales. Each of these 
hnctions are documented below. 
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Component Utility Function for Public Health and Safety Risks 

Severity of Effect Description 

i 

Relative 
Severiw 

The measure of public health and safety risk in LIPS is based on a simple four factor risk 
model. Four scores are assigned measuring: 1) the population potentially exposed as the result of 
some event; 2) the likelihood of the event occurring; 3) the likelihood of some health and safety 
effect occurring to a typical member of the exposed population as a result of the event; and, 4) the 
likely severity of such a health or safety effect. Multiplying these values yields an estimate of the 
expected number of "effects." The model is: 

No Effect 
Minor effect. Exposures are unlikely to produce more than minor injury 

= 
Health Effects 

Effects Effects 

0 
-0.0001 

The scales used to assign scores for these four factors are provided in Appendix A. The 
scale for the population potentially experiencing health effects ranges f?om 0 to the maximum 
number of persons potentially exposed, which is the number of persons present in the vicinity of 
the Laboratory. Scores are provided for each order of magnitude, resulting in more gradation on' 
the lower end to allow for ease of scoring and accuracy of assessments. The likelihood scales 
range from lo4 to 1, representing the range of annual probabilities that would cause concern. 
The lower end of the likelihood scale does not extend to 0, since a risk level of 10-6 is considered 
below regulatory concern, and risk levels of zero are virtually nonexistent. 

It was easily determined that the utility hnction should be linear in the expected number of 
persons potentially exposed. The only difficult value judgments required for the public health and 
safety risk model were those regarding the relative severity of different types of health effects. 
Table 3-1 below shows the scores for severity of health effects together with their associated 
descriptions and the relative severity of the listed impacts, as judged by Lab managers. 

Score 
\ 

0. 
1. 

2. 

3. 

4. 

and/or temporary discomfort. (e.g., cuts, bruises, minor bums, etc.) 
Moderate effect. Exposures may produce moderate injury or illness, but 
the effects are not likely to be long-term (effects last 1 year or less) or l i e  
threatening. (e.g., broken bones, torn ligaments, third degree burns, etc.) 
Serious effect. Exposures may produce permanent debilitating injury or 
serious long-term illness (effects last 5 years or more). (e.g., permanent 
loss of fbnction of hand, leg, eye, etc.) 
Very serious effect. Exposures may produce death or are likely to produce 
permanent and near total loss of quality of life. (e.g., death, coma, 
quadriplegia, disabling birth defects) 

Table 3-1. Health Impact Severity 

-0.01 

-0.1 

-1 
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The graphical representation of the LIPS unrefined value hnction for severity of health 
effects is given in Figure 3-6 below. Similar graphs can be constructed for other attributes. 

Figure 3-6: ScaIing Function Showing the Relative Value of Preventing Health Effects 

The scaling hnction is scaled to the range of 0 to 1 by convention. From this value 
function, it is clear that the value tradeoff between statistical fatalities and permanent debilitating 
injuries is 10 injuries to one statistical fatality. The implication is, for example, that a health and 
safety risk to the public with an expected outcome of 20 debilitating injuries is worse in the value 
structure of Laboratory management than a health and safety risk with an expected outcome of 
one statistical fatality. The important point about the model made here is that while fatalities are 
worse than permanent debilitating injuries, a fatality by itselfis not worse than 10 permanent 
debilitating injuries. 

Component Utility Function for Employee Health and Safety Risks 

The measure of worker health and safety risk in LIPS is based on the same risk model as 
the measure of public health and safety risk. Please refer to the above section for documentation. 
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Air quality or global climate 

Component Utility Function for Environmentd Risks 

1 

The measure of environmental risk in L P S  is based on a simple three factor risk model. 
Three scores are assigned, measuring the sensitive resources potentially exposed as the result of 
some event (weighted by their importance), the magnitude of the impact or the severity of damage 
to the resources that might occur, and the likelihood that the event scenario will occur in a one 
year period and result in effects of the identified severity to the identified resources. Multiplying 
these scales yields an estimate of the expected number of "impacts." The model is: 

J 

Surface water or ground water quality 0.75 
Landfill or waste storage capacity 
Land use (agricultural productdcommercidresidentiaVrecreationaVopen 0.00125 
spaces) (number of acres) 

0.3 125 

Z (# Resources x Severity of Impact Likelihood of Impact 

The scales used to assign scores for these three factors are provided in Appendix A. The 
scale for the likelihood of impact ranges from 0 to 1, representing the full possible range of annual 
probabilities. Value judgments were required from Laboratory management to assign weights to 
different types of resources, as well as judgments regarding the relative severity of different types 
of impacts on the identified resources. Table 3-2 below shows the weights for the different types 
of resources, as judged by Lab experts. Table 3-3 below shows the scores for severity of health 
effects together with their associated descriptions and the relative severity of the listed impacts, as 
judged by Lab managers. 

Type of Resource 

Population or habitat of sensitive species, species of concern, species under 
review, andor unique biotic communities (number of species) 

Population or habitat of Federal or State designated or candidate 
endangered or threatened species (number of species) 

Wetlands (number of wetlands) 

Sites or areas of prehistoric, historic, or cultural significance (number of 
structures) 

Relative 
Weight 

0.25 

0.5 

0.375 

0.125 

Sites, equipment, or areas determined eligible for registration by the State 0.125 
Historic Preservation Office (number of structures) I 

Table 3-2. Resources Weights 
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Score 

0. 

1. 

2. 

3. 

Severity of Impact Description 

The problem addressed by the activity causes essentially zero impact 
on the environment. 
The problem addressed by the activity poses a low threat to the 
environment: 

The problem addressed by the activity poses a moderate threat to 
the environment: 

The problem addressed by the activity poses a high threat to the 

. . -. (see Appendix A) 

.... 

environment: 
.... 

Table 3-3. Environmental Impact Severity 

Relative 
Severity 
0 

0.04 

0.1 

1 
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Score 

uss = 

Security and Safeguards Severity Description Relative 
Severitv 

Component Utility Function for Security and Safeguards Risks 

0. 
1. 

As with health and environmental risks, security and safeguards risks are evaluated based 
on a conceptual risk model. A "security risk scenario" is defined as a possible event or set of 
events that may occur and lead to the loss, theft or diversion of sensitive information or materials 
(e.g., an attempted theft of a Category I SNM) or an event or series of events that could result in 
theft or sabotage of government and/or other property on Laboratory sites. Three measures 
reflect the potential impacts of the envisioned security risk scenario: the probability that a security 
incident will occur (e.g., what is the annual likelihood that someone will attempt to steal a 
Category I SNM), the probability of consequence given the incident (e.g., if someone does 
attempt to steal a Category I SNM, what is the likelihood of success), and the expected severity 
of the security incident. The model is: 

Security incident does not result in any compromise of national security. 

accountable classified information. 

0 
Security incident results in loss or compromise of sensitive or non- -0.0125 

Safeguards and 
Securi Incident of Incident 

2. 

3. 

The scales used to assign scores for these three factors are provided in Appendix A The 
scale for the likelihood of an incident ranges fi-om 0 to 1, representing the full possible range of 
annual probabilities. The scale for the likelihood of a success, given that an incident has occurred, 
ranges 10-6 to 1, representing the range of annual probabdities that would cause concern. Value 
judgments were required fiom Laboratory management regarding the relative severity of different 
types of impacts. Table 3 4  below shows the scores for the severity of a security and safeguards 
together with their associated descriptions and the relative severity of the listed impacts, as judged 
by Lab managers. 

Security incident results in loss, diversion, theft or compromise of -0.25 
accountable classified materials, Category lTI or IV quantities of SNM, 
radiological sabotage, and/or harm to individuals. 

quantities of SNM. 
Security incident results in loss, diversion, or theft of Category I or II -1 

Table 3-4. Security and Safeguards Severity 
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Component Utility Function for Achieving Regulatory Compliance 

7 

Score Seriousness of Violation Description Relative 
Seriousness 

0. No Significance-No Violation -0 
1. The potential regulatory violation is of minor significance. -0.0021 

. . . . (see Appendix A) 
2. The potential regulatory violation is of moderate significance. -0.03 . .-_. 
I 
2. The potential regulatory violation is of major significance. -0.1 

._.. 
4. 

5 .  

The potential regulatory violations are of very major significance. -0.4 

-1 

0 .... 
The potential regulatory violations are of the most serious significance. 

._.. 

The measure of regulatory compliance is based on a simple two factor risk model, 
assessing the extent to which an activity reduces potential regulatory violations. The measure of 
compliance risk includes the risk due to not meeting legal requirements and the purely legal 
consequences that may come from that failure. Two scores are assigned, measuring the 
seriousness of the potential violation of the regulatory requirement or other commitment, and the 
likelihood that a credible allegation of a violation will occur. The model is: 

The s ales u 

Likelihood of 
Credible Allegations 

Violation of a Violation 

ed to assign scores for these three factors are provided in Appendix A. The 
scale for the likelihood of credible allegations of a violation ranges iiom 0 to 1, representing the 
full possible range of annual probabilities. Value judgments were required from Laboratory 
management regarding the relative seriousness of different types of violations. Table 3-5 below 
shows the scores for the seriousness of violations together with their associated descriptions and 
the relative severity of the listed impacts, as judged by Lab managers. 

Table 3-5. Regulatory Compliance Seriousness 
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Component UtiIity Function for Public Assessment 

The measure of the impact of an activity on the public’s assessment of the Laboratory 
includes several distinct measures of impacts on the community, as shown below. 

Discussion at public meetings 
Claimed economic imDacts 

Value judgments were required fiom Laboratory management regarding the relative levels 
of different types of Public Assessment. Table 3-6 below shows the scores for the levels of public 
assessment together with their associated descriptions and the relative severity of the listed 
impacts, as judged by Lab managers. 

that the Laboratory is acting responsibly in the area addressed by the activity; or 
socioeconomic gains to the local community resuIting fiom the activity are on 

ses or opportunity costs resulting from the 

the problem addressed by the actiirity. Many area residents believe that the 

issue addressed by the activity. Many area residents believe that the Laboratory 
response demonstrates a disregard for public health and safety, or reneges on a 

Table 3-6. Public Assessment 
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Component Utility Function for Value of Science and Technology Applications (Mission) 

The measure of the impacts on the likelihood that the Laboratory will hlfill its mission, 
achieve its gods, and effectively position itself for future requirements, is based on a two factor 
model. The importance of the impact is determined from the magnitude of potential impact on 
mission objectives, and the likelihood that an impact of that size and importance will occur. 

1 Impacton I r Likelihood of 

Impact on Mission Objectives Description 

Major Beneficial Impact: measurably and substantially improves the Lab’s ability to meet 
its mission by increasing the quality of work done at the Laboratory, schedule performance, 
customer delight, or increasing the standing of the Laboratory in the scientific community. 
May result in the DOE assigning new mission elements to the Lab. The total economic benefit 
to the Lab is greater than $100 million. 

Strategic Plan milestones or milestones which are directed by the DOE. May result in 
capability to perform new tasks or provide new services. Improvement in schedule or quality 
performance may also result The total economic benefit to the Lab is at least $10 million. 

Moderate Adverse Impact: measurably degrades the Lab’s ability to meet Strategic Plan 
milestones or milestones that are directed by DOE. Measurable decreases in schedule or 
quality performance may occur. The total economic loss to the Lab is at least $10 million. 

Mission objectives will be delayed. Significantly degrades quality of work done at the 
Laboratory, schedule performance, customer delight, andor standing of the Laboratory in the 
scientific community. May result in the lack of capability to perform new tasks or provide new 
services. The total economic loss to the Lab is at least S 100 million 
Critical Adverse Impact: Missionobjectives will not be achieved and must be canceled 
or assigned to other DOE Laboratories. Previously recognized standing in the scientific 
community will be impugned- Customers wil l  become naysayers for the Laboratory and its 
mission Impact will alter the identity or mission of the Laboratory, or threaten its existence. 
The totaI economic loss to the Lab is greater than $500 million. 

Moderate Beneficial Impact: measurably facilitates the Lab’s ability to meet major 

No Discernible Impact (beneficial or adverse): status quo is maintained. 

Major Adverse Impact: measurably degrades the Lab’s ability to meet its mission. 

- 
um.5 - 

Relative 
Impact 
0.2 

0.02 

0 
-0.02 

-0.2 

- 1 

Impact on Mission I $::zs 1 1 Objectives I 
The scales used to assign scores for these two factors are provided in Appendix A. The 

scale for the likelihood of allegations of a violation ranges from 0 to 1, representing the full 
possible range of annual probabilities. Value judgments were required from Laboratory 
management regarding the relative magnitude of different types of impacts on the mission. Table 
3-7 below shows the scores for the magnitude of impacts together with their associated 
descriptions and the relative severity of the listed impacts, as judged by Lab managers. 

Score 

2. 

1. 

0. 
-1. 

-2. 

-3. 
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Component Utility Function for Employee Ability and Motivation 

(Ability) 

The measure of the ability of the Laboratory to maintain andor develop its personnel is 
based on four factors: the ability of Laboratory personnel, the population whose ability is affected, 

I 

the satisfaction and motivation of Laboratory personnel, and the population whose satisfaction 

2. 

1. 
0. 
-1. 

and motivation are affected. The model is: 

High Employees are highly satisfied and highly motivated, as evidenced by 
very low turnover, absenteeism or' recorded worker complaints. Morale is 
judged to be very high relative to comparable other employers. As a result, 
employees are performing at or near their potential. 
Moderate. ... (see Appendix A) 0.94 
Employees are not dissatisfied but are not motivated 0.85 
Low: .-. 0.25 

u e m  - - Population Laboratory 
Personnel 

4. 

3. 

f 

The scales used to assign scores for these four factors are provided in Appendix A. The 
scale for the population potentially affected ranges from 0 to the maximum number of workers 
potentially affected, which is the number of workers present at the Laboratory. Value judgments 
were required for the ability and motivation scales. Tables 3-8 a) and b) below show the scores 
for ability of Laboratory personnel, and for motivation and satisfaction of personnel, together with 
their associated descriptions and the relative severity of the listed impacts, as judged by Lab 
managers. 

2. 

Size of 
Population 
Affected 

(Satisfaction) 

Score 

~ 

1. 

X 
Employee 

Satisfaction 
and 

Motivation 

Ability of Laboratory Personnel Description 

High: Affected Laboratory employee ability levels are sufficient to meet 
kture needs and advance the forefront of science and technology for the 
most pressing and difficult problems of national interest. The Laboratory 
attracts and keeps the best science, technology, and support personnel in the 
world and is generally recognized internationally for its quality of research, 
application, and efficiency. 
Good: ... (see Appendix A) 
Moderate: ... 
Poor: ... 

Table 3-8 a): Employee Ability 

I Relative 
1 Ability 

~1 

0.9 
0.5 
0 

Score I Employee Satisfaction and Motivation Description I Relative I 
I Satisfiction I I 

I -2. I Poor: ... I o  1 
Table 3-8 b): Employee Motivation 
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Component Utility Function for Laboratory Equipment and Facilities 

Importance of Facilities and Equipment Description 

Very Important: The facilities and equipment are critically important to the 
future stability and growth of the Laboratory as a science and technology 
resource for addressing problems of national interest. The facilities are the heart 
of the infrastructure supporting almost all Lab activities addressing projects that 
play a significant role in maintaining the Lab's knding, and place in solving first- 
rate science and technology problems. 
Important: _.. (see Appendix A) 
Low Importance: ... 
No Importance: _.. 

The measure of Laboratory equipment and facilities is determined from three factors: the 
importance of facilities and equipment, the adequacy or status of facilities and equipment, and the 
likelihood of impact on facilities and equipment. The model is: 

Relative 
Importance 
1 

0.8 
0.4 
0 

Ufc = 

Adequacy of Facilities and Equipment Description 

High: Equipment and facilities at the Laboratory are hlly adequate to support 
the best science and technology work, both applications and research, and 
advance the forefiont of science in support of problems of national interest. 
Facilities support meets completely all project and personnel needs: nonessential 
maintenance is deferrable up to 5 years, and there is no maintenance backlog. 
Good: -.. (see Appendix A) 
Moderate: . . . 

Equipment Facilities and 

Relative 
Adequacy 
1 

0.95 
0.475 

The scales used to assign scores for these three factors are provided in Appendix A. The 
scale for the likelihood of impact on facilities ranges from 0 to 1, representing the full possible 
range of annual probabilities. Value judgments were required from Laboratory management 
regarding the relative severity of different levels of importance and the adequacy of facilities and 
equipment. Tables 3-9 a) and b) below show the scores for the magnitude of impacts together 
with their associated descriptions and relative severities, as judged by Lab managers. 

Score 

4. 

3. 
2. 
1. 

Score L 
I 2. 
I 1  

Table 3-9 b): Adequacy of Equipment and Facilities 
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4: 

Score 

Component Utility Function for Business and Financial Management 

Importance of Business and Financial Activities Description 

The measure of the Laboratory's business and financial management performance is based 
on a three factor model: the importance of business and financial activities, the adequacy of 
business and financial activities, and the likelihood of impact on business and financial activities. 
The model is: 

4. 

3. 
2, 
1. 

Ubs = 

Very Important: The business and financial management activities are critically 
important to the hture stability and growth of the Laboratory as a science and 
technology resource for addressing problems of national interest. They are a key 
part of the infrastructure supporting almost all Lab activities addressing projects 
that play a significant role in maintaining the Lab's funding, and place in solving 
first-rate science and technology problems. 
Important: . . . (see Appendix A) 
Low Importance: ... 
No Importance: ... 

Importance of 

Activities 
Activities 

4. 

3. 
2. 

x 

Excellent: Business and financial management activities (information services, 
management processes, procurement, and financial systems) meet or exceed the 
best available in industry operations. Requirements are met on time with 
complete accuracy essentially 100% of the time. 
Good: ... (see Appendix A) 
Fair: ... 

Impact on 
Business and 

Financial 
Activities 

The scales used to assign scores for these three factors are provided in Appendix A. The 
scale for the likelihood of impact on business and financial activities ranges fiom 0 to 1, 
representing the full possible range of annual probabilities. Value judgments were required fiom 
Laboratory management regarding the relative importance and the relative adequacy of different 
business and financial activities. Tables 3-10 a) and b) below show the scores for the magnitude 
of impacts together with their associated descriptions and the relative severity of the listed 
impacts, as judged by Lab managers. 

Table  3-10 a): Importance of Business and Financial Activities 

I Score I Adequacy of Business and Financial Activities Description I Relative I 

0.18 
I 1. I Poor: ... I o  I 

Table 3-10 b): Adequacy of Business and Financial Activities 
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Component Utility Function for Achieving Cost Savings 

The measure of cost savings (or loss) resulting from implementation of the activity is 
divided into two parts: efficiency impact, consisting of the number of people affected, and the 
amount of time savedAost in hours per month per person, and other cost savingsflosses in dollars, 
multiplied by the likelihood of the savingdosses. The model is: 

where Efficiency SavingdLosses = Number of people affected x Amount of t h e  saved 
lost in hours per month per person affected. 

The scales used to assign scores for these four factors are provided in Appendix A. The 
scale for the likelihood of savings and losses ranges fiom 0 to 1, representing the full possible 
range of annual probabilities, and the scale for the population ranges from 0 to 10,000. Value 
judgments were required fiom Laboratory management regarding a conversion of the amount of 
time savedAost in hours per month per person affected to a yearly dollar figure. Lab managers 
assessed this value at $600 per year for each hour saved per month. 

.: .. 
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Assessment of Weights 

Criteria 
Public Health & Safety 

Worker Health & Safety 

Environmental Protection 

Safeguards & Security 

LIPS uses trade-offs among objectives, quantified as "weights", to reflect policy 
judgments regarding the relative value of making improvements according to one objective (e.g., 
reducing public health risk) relative to making improvements according to another (e.g., 
complying with regulations). This allow LIPS to consistently determine the merits of each 
proposed activity. LIPS provides a set of "raw" or krefinedll weights that may be adjusted for 
each application. The criteria which are considered in LIPS and the unrefined LIPS reference 
values that provide the basis for weighting these criteria are shown in Table 3-1 1 below. 

Value Rationale 
$55 M $5.5 million per member of the public assuming an 

event with approx 10 public deaths. This value reflects 
management's willingness to pay to reduce the 
probability of a statistical death to a member of the 
public and is comparable to the value used by a wide 
range of federal agencies. 
$2.25 million per worker assuming a catastrophic event 
with approx. 100 worker deaths. This value reflects 
management's willingness to pay to reduce the 
probability of an employee statistical death and is 
comparable to the value used by a wide range of federal 
agencies. 
This value reflects management's willingness to pay $3.0 
million to prevent an insult to the air quality or global 
climate. 
This value reflects management's willingness to pay $45 
million to prevent a security or safeguards incident 
resulting in loss, diversion or theft of Category I or II 
quantities of SNM. 

$225 M 

$3 M 

$45 M 

The unrefined LIPS reference values are derived from experiences of the various 
Laboratories in other multiattribute utility analysis exercises and are provided so LIPS can be 
discussed in a common, consistent manner. They should be discussed and adapted for each 
application to reflect the values of risk managers at the specific Laboratory. The weights may 
also be used directly if they lie within a range considered appropriate for the Laboratory- AU 
aspects of Laboratory management should be involved in some part of this elicitation process so 
that a11 perspectives on the relative importance of risk categories can be taken into account. 

The criteria and unrefined values as shown in Table 3-1 1 below were developed as the 
common elements that will be retained by Laboratory users of the LIPS risk-based prioritization 
prosedure. While these values could be used as written in the model, prior to adoption for 
use within a specific Laboratory the unrefined values shown in Table 3-11 should be 
reviewed by decision makers and modified to reflect the management philosophy of that 
site. 



~~ ~ 

Regulatory Compliance $25 M 

$10 M 

$50 M 

$13 K 

$7 K 

$30 M 

$3 0 M 

$0.6 K 

Public Concern 

This value reflects management's willingness to pay up 
to $25 million to prevent noncompliance resulting in 
criminal penalties. 
This value reflects management's willingness to pay up 
$10 million to address items and issues of high public 
concern. 
This value reflects management's willingness to pay up 
to $50 million to prevent critical adverse mission 
impacts, e.g. threat to existence of Lab. 
$13 K per worker. This value reflects management's 
willingness to pay to maintain a skilled workforce. 
$7 K per worker. This value reflects management's 
willingness to pay to maintain a motivated workforce. 
This value reflects management's willingness to pay up 
to $30 million to ensure facilities and equipment are 
equal to industry standards. 
This value reflects management's willingness to pay up 
to $30 million to ensure business and financial systems 
are equal to the highest industry standards. 
This value reflects $600 per year for an hour saved per 
month 

Achieve Mission Objectives 

Skilled Workforce 

Motivated Workforce 

Facilities & Equipment 

Business & Financial 
Systems 

Cost Savings or Losses 

Table 3-11: Decision Objectives & Unrefined Values Used in LIPS 
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Sensitivitv Analvsis 

It is possible to analyze the implications of alternative value judgments or alternative 
scores on the priority ranking of activities. Such analyses are known as sensitivity analyses 
because they investigate the sensitivity of model outputs to changes in model inputs. Once 
activities have been prioritized, sensitivity analyses are typically conducted to determine whether 
plausible changes in weight or score inputs have a significant impact on the ranking of activities. 
If the results are sensitive to such "plausible" variations, then more effort may be warranted to 
improve the accuracy of scores or to ensure that the weights properly reflect management values. 

Figure 3-7 below depicts the sensitivity of a set of five representative management 
activities at LANL to variations in the weight on public assessment. Some of the lines are 
horizontal, indicating that an activity did not score on public assessment and thus is insensitive to 
this weight. Some of the lines cross, indicating that the activities would rank in a different order if 
the weight was increased or decreased. Since none of the slanted lines cross, the ranking of those 
activities that scored on public assessment is insensitive to changes in this weight area over the 
range shown. 

70 
s m  
E a  
g 4 0  

Q 20 

W e o  

U 

a 10 

0 10 20 30 40 

Public Assessment 
Weights (SM) 

- Acijvity 1 

__BI__ Activity 2 

+ Activity3 

-E- Activity4 - Activily 5 

Figure 3-7: Sensitivity of Activity Benefits to Public Assessment Weight 
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4. MODELUSE f 

I .  

, .. .. 

The following sections describe the types of problems that can be addressed by LIPS and 
the basic steps required to conduct an application of LIPS. 

TYPES OF PROBLEMS SUITED FOR PRIORITIZATION 

LIPS was designed as a tool to help management prioritize operational activities or tasks. 
These activities or tasks may address either continuing requirements or new problems and issues. 
Unlike many other prioritization processes, LIPS is used primarily to help identi@ the activities 
producing the most cost-effective risk reduction, not to identifL the activities addressing the 
biggest hazard or source of risk. For example, imagine that a number of problems have been 
identified as posing risks to worker safety at a facility. The LIPS approach would first require 
identification of specific activities that could be undertaken to eliminate or mitigate these risk 
problems. Next, LIPS would be used to evaluate and prioritize the alternate risk-reducing 
activities. The LIPS evaluation recognizes that, though a problem can represent a serious source 
of risk, if the proposed activity designed to address that risk is ineffective, the activity should not 
be ranked as a high priority. 

Despite the LIPS emphasis on cost-effective risk reduction, the LIPS prioritization model 
still can be used to help keep track of and report on the baseline levels of risk associated with 
problems. For example, though an ineffective activity addressing a serious problem would tend to 
rank low in LIPS, the high baseline risk associated with the problem would remain visible to allow 
for a close inspection and possible redesign of the ineffective activity. Such focused re-planning 
might produce an improved alternative activity that is more cost effective at reducing that risk. 

The LIPS process requires three key types of inputs: the financial resource needs of 
activitiedprocesses; the short-term and the long-term objectives of the hnding agency; and the 
degree to which proposed activities/processes are estimated to achieve those objectives. The 
first-level LIPS output, a ranking of the proposed activities/processes, is based on and reflects 
these inputs. This output can then be combined Ga fbrther LIPS processes with information 
concerning the availability of resources, to assure that the most appropriate work can be 
performed andor capability maintained with minimum overall risk in accordance with the mission 
of the organization(s) for given constraints on finding or other resources. The most appropriate 
applications of LIPS thus arise when managers have to allocate limited resources to many 
different proposed activities that compete for these resources. Applications of LIPS are 
particularly usefbl when the activities being evaluated are costly, are in different sub-finctional 
areas managed by several different individuals, and/or the constraint on available resources is tight 
enough to force some extremely difEicult, and possibly unpopular, decisions. 

Managers may wish to use LIPS to evaluate all activities within an organizational or a 
fbnctional area. They may also elect to evaluate only that subset of their activities about which 
finding or manpower decisions are particularly hard, such as looking at investmentjdisinvestment 
options. (That is, the activitiedprocesses to be evaluated may include all projects within a certain 
functional area at a facility, or may cross several finctional areas but be of limited scope.) In 
either case, the decision to be made could be to do or to not do certain taskdactivities. It could 
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also be to select the most effective solution to a problem from several competing solutions. 
Alternatively, if limited funding prevents all desirable activities from being undertaken 
simultaneously, the decision on which subset of activities should be implemented could be 
assisted by a ranking of only those activities for which some flexibility for delay may exist. 

CUSTOMIZATION OF LIPS 

LIPS was developed as a joint effort by LANL, SNL, and LLNL with the primary goal of 
being applicable to dl types of support work done by those Laboratories, and with the secondary 
goal of being broadly applicable beyond support work. LIPS is expected to be a living 
methodology, consisting of a set of templates that may be modified based on Lab-specific or 
work-specific experiences and needs. The appropriate top level objectives will be retained as 
common elements in each Laboratory's implementation, and a set of unrefined values and scales 
will be maintained as a common standard of reference. Based on the top-level objectives, each 
Laboratory or appropriate management group may develop individual evaluation criteria and 
associated scales and value hnctions to suit local management's needs. 

LIPS will need to be customized for most applications, to ensure that the model is 
appropriate for the specific application. The degree of customization required depends on how 
closely the problem being addressed matches the type of problem envisioned when LIPS was 
designed. It has been agreed that each Laboratory will document the differences between the 
LIPS standard and any Laboratory's specific applications with such necessary customization. 
Also, the basic model will be periodically reviewed and modified as agreed upon by the three labs 
to reflect common needs for such improvements. The Committee for Utilization and Technical 
Evaluation of LIPS (CUTE LIPS) has the responsibility for carrying out these guidelines. 

Application-Specific Objectives 

It is likely that, in the course of applying LIPS in new contexts, new low-level objectives 
or evaluation criteria will be identified that must be considered in order to assure that the system 
properly reflects decision-makers' values. Although LIPS was initially formulated to be as 
broadly applicable as possible, the Laboratories' collective experience with prioritization indicates 
that each new application introduces unique issues. Thus, a key feature of LIPS is its flexibility to 
address unique new issues while maintaining an experience-based generic structure of objectives 
and associated scales. 

AppIication-Specific Scales 

While the generic version of LIPS is intended to capture most of the issues relevant for 
prioritization within its objectives, each individual scale might not capIxire''81l the issues that apply 
to a specific application. If so, it will be necessary to customize individual scales such that the 
information they contain is application-specific. For example, one scale in the health risk portion 
of LIPS measures the severity of potential health impacts addressed by an activity. Generic 
example health impacts are provided to help the scorer determine what severity score is justified. 
Before LIPS is applied, these generic impacts could be changed to more accurately reflect the 
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actual range of impacts likely to be associated with the particular activities being evaluated. The 
closer the example impacts are to the actual impacts being scored, the more reliable the scoring 
inputs will be. 

Application-Specific Values 

LIPS provides a set of unrefined values that are derived from experiences of the various 
Laboratories in other multiattribute utility analysis exercises and are provided so that LIPS can be 
discussed in a common, consistent manner. However, value judgments in multiattribute utility 
models reflect decision-maker judgments and the scales themselves. Thus, prior to adoption 
for use within a Laboratory, the unrefined values should be reviewed by relevant decision makers 
and be modified if necessary to reflect the management philosophy of that site, as well as to reflect 
any changes made to the generic scales for the specific application. 

Other Customhation 

The customization of LIPS for an application can involve not only the development of 
application-specific customized scales and values, but also the adaptation of the scoring 
instructions to include specific examples and carefilly written instructions to explain the scoring 
process to those providing system inputs. These instructions should be as site-specific and work- 
specific as possible in order to avoid possible misunderstandings that would result in misleading 
data. 

NEGOTIATION OF WORK USING LIPS 

Figure 4-1 shows where LIPS appears in a typical work negotiation process. In this 
example, three different sources of requirements for work to be done are considered: events 
external to the continuing process, driven by direct customer feedback, and driven by 
improvement needs internal to the conduct of the total work package. As also indicated in this 
figure, the funding agency is not necessarily the provider of the performance requirements. Both 
primary work taskdactivities addressing the customeis main mission and their required support 
activities are included in the overall negotiation process, as indicated by the "box within the box" 
being fed by the output of the resource allocation sub-process. As shown in the resource 
allocation box, use of LIPS is predominantly for that function, taking input directly fiom the 
requirements and work description functions and providing output directly to the funding source 
decision fbnction in the form of recommendations and rationale on what taskdactivities should get 
more or less finding. Also important in this figure is that there is no obvious end point; 
negotiation and related use of LIPS is a continuous process which responds to dynamic changes in 
requirements. 
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Figure 4-1: Typical Work Negotiation Process 

Relation to Issues and ProjectRrocess Management 

The l i i  between an issues management system to identify requirements, the use of LIPS 
for prioritization of taskdactivities, and the proj ect/process management system that ultimately 
supports their implementation is critical to the actual success of an application of LIPS. All parts 
of the overall management process and associated resolution of commitments must be dynamic, 
and must be able to respond to changes in hnding objectives, kndmg availability, and proposed 
activities. 

4-4 DRAFT 02/03/94 



STEPS IN USING LIPS 

Actual implementation of LIPS and use of it in decision making involves several specific steps as 
discussed individually below: 

1. Identification of issues intended to be addressed by prioritization model 
2. Definition of activitiedtasks to be scored 

3. Customization ofLPS model, if required 

4. Specification of details of the scoring process 
5. Pilot test 

6, Training sessions 

7. Scoring of activities 
8. Estimation of resource requirements for activitiedtasks 

9. Quality assurance of input 
10. Prioritization of analysis activities 

I. Identification of Issues to be Addressed 

Every prioritization problem brings with it unique issues. To be effective, a priority 
system often must be tailored to the specific, unique issues it is intended to resolve. To guarantee 
a successfid application of LIPS, the decision maker has to thoroughly understand and define 
these issues. In an activity prioritization context, two primary issues need to be resolved before 
an application: the scope of activities to be evaluated, and the options to be considered for activity 
hnding. 

Managers 
hnding decisions 
activities within a 

may wish to evaluate all activities or only that subset of activities about which 
are particularly hard. The scope of activities to be evaluated may include all  
certain fimctional area at a facility, or may cross several fimctional areas. In 

addition, managers may wish to screen out activities that cannot be delayed or funded at a 
reduced level. Ranking only those activities for which some flexibdity for delay may exist helps 
managers decide which subset of activities should be implemented if limited fbnding prevents all 
desirable activities fiom being undertaken in the target year. This also reduces the scoring 
burden, since activities which would never be considered for delay need not be evaluated. 

The fbnding options to be considered for each activity can consist of two or more options. 
Managers may decide that only two fhnding options should be considered for each activity (e.g., 
find or don’t find), or may alternatively decide that multiple fbnding options should be evaluated 
for each activity. The current LIPS design assumes these two fhding options, but the logic can 
be extended to address a more complicated set of alternatives, if warranted. Generally, the 
fhnding options evaluated by the prioritization systeni should match the fbnding options that 
would be considered by Lab managers. 
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2. Definition of Activitiesmasks to be Scored 

The Work Breakdown Structure (WBS) provides the basis for utilizing LIPS and also 
provides the basis for detailed project management once the activity has been hnded. Once the 
scope of a prioritization problem is identified, specific activities making up the W B S  need to be 
defined. When defining the activities to be scored, it is important to keep in mind their 
"scorability" and the scoring burden that will be imposed on those providing system inputs. 
Frequently, the existing definition of a task is too broad to enable detailed scoring. Such tasks 
need to be broken up into smaller sets of activities that are more clearly defined and are suitable 
for scoring. 

However, there are also motivations to define activities at a fairly high level. First, and 
most obviously, if the level of activity definition is low, more activities must be scored, increasing 
the scoring burden. In addition, activities must be defined at a high enough level that it would 
make sense to make independent decisions about the activities. Consider, for example, two 
hypothetical activities: the first involves procuring an emissions monitor, while the second 
involves installing the monitor. Clearly it does not make sense to conduct one activity without 
conducting the other, because there is no significant benefit conferred until both activities are 
completed. Such interdependent activities should be combined for the purposes of scoring and 
prioritization. 

Activities should also be combined for the purposes of scoring if they form a logical 
connection of tasks that, even though they reside in different categories, are executed as one unit 
and achieve activity benefits for that unit. In these cases, activities that are part of a certain 
category shouId be assigned for scoring to the project group that forms the logical unit. Ifthose 
activities were evaluated independently, their benefit would not be assessed correctly. A majority 
of activities in certain categories, such as training, should be assigned to those project groups for 
scoring that will obtain a benefit through the training activity. For example, detonation training, 
which is categorized as a training activity, contributes to the overall benefit of the Firing Site 
Program and should be evaluated as part of that project action group (see Figure 4-2). 
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i Prioritbation 
Tasks Catqorier Project Action Groups 

- 
F~ng Site Program 

Detonation 
I \  

n Training 
I 

Figure 4-2: Grouping Tasks for Scoring 

3. Customization of LIPS Model 

Figure 4-3 identifies the flow to bring any necessary customization of LIPS into the work 
management process, when required. The top of that figure illustrates that the decision makers 
need to be identified first. Next, decision makers need to identify the decisions that will be made 
about activities. Then, following the path to the left, the objectives and appropriate evaluation 
criteria, measurement scales, and values need to be developed. Following the path on the right, 
the W B S  and resource estimates corresponding to each activities need to be identified. Finally, 
the modified objectives are used for the risk-based prioritization of the work tasldactivities. 

Identity Decision Maken 

Breakdown 
Prioritization Resoumng Structures 
Risk-Easad cosb’ngl Identify 

Objectives - + 

6 Measures 

Project Portfolio 
Solr*an * h+ataMgement 

Figure 4-3: Integration of LIPS Customizafron into Work Management Process 
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The earlier section on customization provides more detail on when and how the LIPS 
model should be customized. The customization of LIPS for unique applications usually involves 
some subtle complexities. Thus, such customization should generally be done in consultation with 
experts on the methodology underlying LIPS. For general information on LIPS or to arrange a 
meeting to discuss how LIPS can be used to help solve your resource allocation problems, 
contact: 

Bob Anderson 
Integration and Coordination Office (ICO) 

Mad Stop C303 
Los Alamos National Laboratory 

505-665-4977 

or 

AI Bendure 
Sandia National Laboratory 

Organization 7258 
P.O. Box 5800 

Albuquerque, NM 87 185-0875 
505-844-85 18 

or 

Scott Strait 
Lawrence Livermore National Laboratory 

7000 East Ave. 
Livermore, CA 9455 1 

P.O. BOX 808, MS L-195 

5 10-423-6681 , 

4. Specification of Details of the Scoring Process 

Once the correct version of LIPS has been finalized, the details of the scoring process 
must be defined. In general, for each activity to be evaluated, some individual or group of 
individuals must be given responsibility for providing the inputs for each LIPS measurement scale. 
The assignment of responsibilities for generating score inputs should be done so as to make best 
use of available expertise and to assure consistency in scoring across activities. One strategy for 
assigning scoring responsibility involves having the individual most familiar with each activity 
score that activity. The inputs from the various scorers are subsequently checked for consistency 
during the quality assurance phase of the application and changed as needed. An alternative 
strategy involves using a "scoring team'' of experts who can score all activities together, thereby 
assuring consistency. A third alternative might use a different team of experts to score each type 
of LIPS input (e.g., one team to score health risk and-another to score employee ability and 
motivation). 
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. Once a set of 'Iscorers" has been identified, a schedule must be developed and distributed 
to assure that the numerous patties involved in the application know what is expected of them, 
and to assure that the application will be conducted in a reasonable amount of time. If scoring 
responsibility is delegated to numerous independent individuals, rather than a scoring team, it is 
important that these individuals have access to a "help line" of LIPS methodology experts through 
which they can receive assistance with scoring dif€iculties. 

5. Pilot Test 

Depending on the extent of the customization of the generic LIPS model andor the 
uniqueness of the situation to which LIPS is being applied, a pilot test may be required. A pilot 
test on a subset of the total work to be subjected to the prioritization process will help determine 
whether the model is appropriate and will help iden@ specific issues that need to be clarified and 
addressed in the scoring instructions. If major difficulties are identified during the pilot test, 
firther customkation of LIPS and another pilot test may be needed. The pilot testing should 
focus on the additions or modifications to LIPS generated during the customization step and/or 
on the unique issues associated with the particular application. 

6. Training Sessions 

All scorers will need to participate in a formal training workshop prior to an application to 
assure that they understand how to provide the necessary scores and are aware of how the results 
of the application are to be used. That training should be customized where practical to use 
examples which are similar to the activities to be scored during the actual scoring exercise and 
might be either made-up or real examples chosen to highlight the types of difficulties expected by 
LIPS methodology experts to arise during the actual scoring. 

7. Scoring of Activities 
. .. 
Because there are numerous motivations for conducting activities, many estimates (scores) 

may be required for the evaluation. The scoring instructions describe how to develop each score. 
The generic LIPS version contains 35 scales that may be used in scoring an activity, with two 
separate scores being required on the majority of the scales. However, few people, if any, will 
need to provide every score, because a particular score is needed only if the quantity it measures 
is significant for the evaluation. Each section begins with a screening test to determine whether it 
is necessary to provide the scores in that se.@ion. 

Providing a score requires a judgment about what would happen if an activity is, or is not, 
implemented. Admittedly, many of the required judgments are dficult, but nevertheless 
important. In the absence of hard data on the consequences and effectiveness of an activity, the 
best source of information is the professional judgment of those most familiar with the activities. 

The chosen scorers use the measurement scales to "score" the impact on total risk and 
benefits likely to result from implementing each activity. For most evaluation criteria, the scorer 
provides two sets of estimates (scores) for each activity: the first set gives an estimate of the 
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"baseline risk," or status assuming the activity is not done; the second set estimates the "modified 
risk," or status assuming the activity is fblly implemented. The difference between these two sets 
of scores determines the benefit attributable to the activity. Thus, each scale measures a possible 
motivation for conducting (or not conducting) an activity. 

The scorers must document their basic assumptions about the effects of not fbndmg or not 
implementing an activity. The following three different assumptions represent the range of 
possible effects of eliminating hnding for an activity: 

1. The activity will continue to be conducted, but in a distributed manner. 
2. The activity will no longer be conducted, but the driver for the activity still exists. 
3. The driver for the activity WilI be discontinued as a result of not finding the activity. 

For example, for an activity such as hazardous waste disposal, any of the above three 
assumptions could be valid. The first assumption would imply that each Laboratory program 
generating hazardous waste would be responsible for handling the disposal of their own waste. 
The second assumption would imply that the Laboratory will continue to generate hazardous 
waste but will not be able to dispose of it. The third assumption would imply that the Laboratory 
would no longer engage in activities that generate hazardous waste. Each of these assumptions 
would result in some level of impact to the Laboratory. Since the model is designed to provide a 
quantitative measure of these impacts, it is important that the most credible assumption is 
selected, and that the same assumption is used throughout the entire scoring evaluation for a 
given tasklactivity. 

8. Estimation of Resource Requirements 

In LIPS, the relative priority of an activity depends on both the benefits that it produces 
and the resources that it requires to be implemented. The first part of the analysis estimates the 
benefit derived &om each activity. Once the activity scores are finalized, the next step in the 
prioritization of activities is to incorporate estimates of the resources needed to complete each 
activity. These resources are estimated by source and time, so that the results can be used 
eventually in project scheduling. 

An activity may require fimds fiom different sources with different budget limitations in 
different years. This can result in situations with partial insufficiency of fbnds for certain activities 
and excess knds for others. This part of the data gathering results in an estimated payment 
stream fkom each activity. The Work Breakdown Structure andor the Laboratory's financial 
analysts can help provide these estimates, listed by year and hnding source. Laboratory 
management, in collaboration with the DOE hndmg offices, provides estimates of budget 
limitations by year and by hndmg source. For best results a set of consistent costing rules should 
be applied. 
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9. Quality Assurance of Input 
i 

The final step in preparing a workable prioritization system is to establish a process for 
reviewing and assuring the quality of the inputs after the scoring process is completed. This 
involves selecting a group of experts familiar with the activities being scored and the scoring 
process. If scores were generated by a scoring team, the same individuals can serve as the 
"quality assurance team." If scores are generated by individuals working independently, the entire 
group of individuals or some subset can be assembled as the quality assurance team. 

Quality assutance sessions by such teams help eliminate logical errors in scoring, ensure 
that the scoring instructions are interpreted correctly and consistently, and ensure that activities 
are scored and evaluated consistently to allow for proper comparison of the relative "worth" of 
activities. 

If several applications are conducted over time, a database can be used to track scoring 
patterns of different scorersldepartments. Over the course of several applications, scores can be 
calibrated, and patterns of scoring abuse might become apparent. In addition, the scores from a 
previous application can be used to help estimate baseline scores for a new application. Ifthe 
scorer's baseline estimates differ strongly fiom the previous year's ''modified'' scores for an 
activity that was, in fact, conducted, an explanation of the deviations may be required. 

10. Prioritizing and Analysis of Activities 

Prioritizine bv Benefit-to-Cost Ratio 

A traditional way to represent the attractiveness of an activity is to estimate the net 
benefits of the activity as a proportion of its total cost. The calculation associates a single number 
with each activity: the benefit produced by the activity divided by the cost to implement it. If an 
activity benefit is less than its total cost, this number is less than 1, indicating that the activity may 
not be justifiable on a strict cost-benefit logic. 

' The suggested prioritization of activities reported to the decision makers then can be 
based on a ranking according to this benefit to cost ratio. The implicit optimization rule for this 
approach is to optimize the risk reduced and benefit achieved by each dollar spent. 

Portfolio Optimization 

A technique known as portfolio optimization provides a sophisticated alternative to the 
strict benefit-to-cost ranking method. Because resources come from different sources with 
different budget limitations in different years, it frequently isn't possible to just "follow a list" of 
activity priorities based on benefit to cost ratio and stop when the money runs out. Instead, a 
collection of activities consistent with the different possible hnding sources and timing constraints 
must be determined to maximize the total benefit achievable. The process of finding such a 
collection of activities is known as portfolio optimization. 
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. Implementing an activity often requires a payment stream that may last for years, 
particularly when continuing operational processes are analyzed instead of short term projects. 
Initiation or continuation of such processes is much like acquiring a mortgage. The payment 
stream also may have "balloon payments" at certain times. An activity that looks very attractive 
for the first three years may become impossible to complete due to large cost requirements in the 
fourth year. 

Another complexity in supporting activities is that an activity may require finds from 
different sources with different budget limitations in different years. While one source has 
sufficient hnds to support it, another may not, which leaves the activity uncompleted because of 
partial insu8ticiency of fbnds. Moreover, one very effective activity funded from a source with 
little excess funds may not be able to be implemented, while a much less effective activity may be 
feasible to do because it is fbnded from a source with a large excess of funds. 

To solve this portfolio optimization problem, it can be formulated as a mixed-integer 
program where small activities can either be done or not in any given year (the integer portion of 
the problem) and large activities can have yearly portions done without committing to the entire 
activity for contiguous years (that means that later years can be delayed in implementation, 
although they must be done in the proper order; years can be skipped in the implementation of an 
activity, ifnecessq).  Future costs and benefit can be discounted at standard discount rates. A 
portfolio solution can take into account non-monetary resource requirements as well, so that key 
personnel, special equipment or area access have already been factored into the portfolio solution. 

Although extremely powerful, the solution of this optimization problem relies on a 
powefil library of o p t i t i o n  software capable of solving problems with thousands of 
activities, fimdmg sources (by time period), and constraints. 

Implementing a "Graded Approach'' 

Laboratory management must consider other issues, in addition to just the costs and 
benefits of the activities, in determining the work to implement and the associated implementation 
schedule. Important issues can arise that are outside the current set of risk evaluation categories 
but yet are significantly l i e d  to the order in which activities are implemented. An example 
might the "graded" implementation of a maintenance management program for programmatic 
equipment. The usefblness of the risk-based cost-benefit prioritization of the different activities in 
these instances is that the decision makers can be clear about what the averted-risk benefits of 
implementation are, what the accepted risks are, what the outside influences are, and how much 
these outside influences force the ultimate implementation to deviate fkom the most cost-effective 
implementation. This deviation represents to some extent the added cost of lost risk reduction 
incurred when activities that are not cost-effective risk reducers are forced to be implemented for 
other reasons. 

There are two stages of analysis in selecting the activities to be implemented in a graded 
approach. The first is to idente  the benefit-to-cost prioritization of all activities considered 
individually. All this entails is the evaluation of the benefits associated with each of the activities 
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and the associated total cost for each. The activities can than be prioritized based on their risk- 
based benefit-to-cost ratio. 

Figure 4-4 shows an example of one possible measure of cumulative total benefit and the 
cumulative total cost for all the Los Alamos Tiger Team Action Plans ranked by benefit to cost 
ratio. It is clear that a large portion of the averted-risk benefits can be obtained for a relatively 
small portion of the resources. 

Figure 4-4: Output for LANL Tiger Team Action Plans 

The total costs shown in Figure 4-4 represent the total encumbered costs, both 
incremental and on-going costs incurred during the five-year decision period over which the 
action plans were initially proposed to be implemented. 

Ifthe’desire is to determine which activities should be conducted as they are now 
proposed and which activities should be tagged for additional investigation of either costs or 
benefits, then this graphical analysis is a useful first step in the process. Using such graphical 
representation of results, it is easy to discuss a “graded approach” which categorizes activities as 
cost effective (the left-most steep part of the curve) definite candidates for implementation, very 
cost ineflective (the right-most flat part of the curve) definite candidates for exemption from 
requirements, and those that should be looked into more closely because while they produce 
valuable benefits, they are too expensive to justi@ implementation as they are now designed (the 
middle part, or “knee” of the curve). 

The second part of the analysis is to look more specifically at how the activities chosen for 
implementation can be arranged so that they fall within the assumed budget plan for the decision 
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horizon. This is the "portfolio" part of the problem, which could be solved by using optimization 
software as mentioned earlier. 

Using such a graded approach, the user organization is able to responsibly address all the 
risks identified by the proposed activities, to systematically plan for the future implementation of 
activities, and to accomplish this without substantial change in the budget allocated. This means 
that other key programs important to the sponsoring agency can still be supported but without 
sacrificing genuine risk reduction for workers, the public, the environment or community 
concerns. 

Linking Prioritization and Pro-iecerocess Management 

The link between the prioritization of activities and the project management that ultimately 
supports their implementation is critical to the actual success of a LlPS application. No matter 
how effectively LIPS prioritizes activities based on effective achievement of benefit, no benefit 
will be achieved if the most effective activities are not ultimately implemented. 

Project management and scheduhg must be dynamic. The overall work management 
system must be able to respond to changes in activity designs, and to new information about 
benefits and costs of activities. 

Applications that are conducted over the course of several years can be assisted by a 
database that tracks scores fiom multiple applications. One of the capabilities of such a database 
would be to establish baseline risk scores at the beginning of each applications, since these scores 
can be determined fiom the previous year's modified scores, given the activity has been conducted 
during that year. This not only eases the scoring burden, but is also contributes to quality 
assurance, as mentioned above. Perhaps most importantly, this capability allows for a comparison 
of the actual performance of activities against the scores that were assigned. 
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BASIC SCORING ASSUMPTION 
Please document your basic assumption about the effects of not funding or not 

implementing the activity you are evaluating. 

If the item is a continuing activity, what are the effects of not implementing the activity or 
eliminating the funding? In this case, the "Unfunddnot implemented'' category would assume one 
of the three choices listed below. The "Fundedimplemented" category would assume the status 
quo or some level of planned improvement. 

If the activity is a new item, what is the assumption about the current state? In this case, the 
"Unfundednot implemented" category would reflect the status quo, and the "Fundedimplemented" 
category would reflect the change due to implementing the new activity. 

Choose one of the following assumptions for this scoring exercise: 

1. The activity will continue to be done, but in a distributed manner. 

2. 

3, 

The activity will no longer be done, but the driver for the activity still exists. 

The driver for the activity will be discontinued as a result of not fundinghot 
implementing the activity. 

For example, for an activity such as hazardous waste disposal, you could make any of the 
above three assumptions. The first assumption would imply each Laboratory program generating 
hazardous waste would be responsible for handling the disposal of their own waste. The second 
assumption would imply that the laboratory will continue to generate hazardous waste, but there 
would be no hazardous waste disposal. The third assumption would imply that the Laboratory 
would no longer engage in activities that generate hazardous waste. Each of these assumptions 
would result in some level of impact to the Laboratory. The model is designed to provide a 
quantitative measure of these impacts. I t  is important that you select the most credibIe assumption, 
and use the same assumption throughout the entire scoring exercise. 

Description of Assumption: 

.. . . .,.. , 
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I. HEALTH SAFETY & ENVIRONMENT RISK RELATED 
MEASURES 

This section scores the effectiveness with which an activity reduces risk. Types of risk 
considered include health and safety risks to the public and to workers, and risks to the 
environment. If the activity being evaluated is not intended to address risks to the public, to 
workers, or to the environment, skip to section 11. 

You will assign scores in this section based on one or more conceptual risk models which 
we will call "event scenarios." We define an event scenario as a possible event or set of events 
which might lead to impacts on human health or the environment. Consider all event scenarios 
which might produce exposures to the hazard to be addressed by the activity. Among these 
scenarios, consider 1) the event scenario of most concern due to its potential impacts on human 
health (workers and/or the public), and 2) the event scenario of most concern due to its potential 
impacts on the environment. Lf you cannot identify a single event scenario of greatest concern 
(e-g., if there is one possible scenario that could lead to public health impacts and a separate 
scenario that could lead to worker health impacts and you are not sure which is more serious), you 
may develop scores for two or more event scenarios separately. 

Describe the event scenario for worker/public health and safety impacts: 

Describe the event scenario for environmental impacts: 

1 .  WORKER HEALTH AND SAFETY RISK 

For the scales (la) through (le), consider the event scenario you described above and 
consider the public health and safety impacts that may result. In order to quantify the extent of 
these possible impacts, you must record: (a) the size of the population that could potentially be 
exposed at levels sufficient to produce health effects if the event scenario occurred; (b) the 
likelihood that the event scenario will occur during a one year period; (c) the likelihood that health 
effects will result from the event scenario; (d) the expected severity of health effects to the exposed 
population; and (e) the duration of risk reduction resulting from the activity. A separate scale 
measures each factor. For scales (la) through (Id) you will record one score for each scale 
assuming the activity is not implemented, and another score for each scale assuming it k 
implemented. Scale (le) should be scored only once. 
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( l a )  

Record your bestjudgment as to how large the population that experiences health effects will be 
assuming the event scenario occurs and the activity implemented. Repeat assuming the event 
scenario occurs, but that the activity & implemented 

Scale for Size of Population Experiencing Health Effects 

1 .  
2 .  
3 .  
4 .  

Score I Size of Population 
0.  I Noeffect. 

Very small. Roughly 10 people. 
Small to moderate, Roughly 100 people. 
Large. Roughly 1,OOO people. 
Very large. Entife population of Laboratory. 

Score 
1 . 
2. 

3 . 
4.  

( l b )  Scale for Likelihood of Event 

Record your best judgment as to’ how likely it is that the event will occur during a one year period 
Provide your judgment assuming the activity is not implemented Repeat assuming the activity & 
implemented 

Annual Likelihood of Event 
Extremely unlikely. The chances that exposures will occur in a one year period are no more 
than 1 chance in 1,000,OOO. 
Unlikely. The chances that exposures will occur in a one year period are on the order of 1 
chance in 10,OOO. 
Relatively likely. The chances that exposures will occur in a one year period are on the order 
of 1 chance in 100. 
Assured or almost certain. Exposure is virtually certain. 

.2, 

3. 

4 .  

( IC)  Scale for Likelihood of Health and Safety Effects 

- 
more than 1 chance in 1,OOO,0oO. 
Unlikely. The chances of the health or safety effect resulting from the exposure are on the 
order of 1 chance in 10,OOO. 
Relatively likely. The chances for the health or safety effect resulting from the exposure are 
on the order of 1 chance in 100. 
Assured or almost certain. Exposure is virtually certain to produce the health or safety effect 
of concern. 

Record your best judgment as to how likely it is that health or safety effects will result from the 
exposure scenario you identified Assume the exposure scenario occurs, and the activity is  not 
implemented Repeat assuming the exposure scenario occurs, but that the activity & implemented 

Score I Likelihood of Health and Safety Effects 
1 . I Extremely unlikely. The chances of the health or safety effect resulting from exposure are no 
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( Id )  Scale for Severity of Health and Safety Effects 

Record your best judgment as to how severe health effects will be to the typical individual in the 
exposed population, assuming the exposure scenario occurs and the activity is no[ implemented 
Repeat assuming the exposure scenario occurs, but that the activity & implemented 

- Score Seventy of effect 
0 .  Noeffect. 
1 . 
2 .  

Minor effect. Exposures are unlikely to produce more than minor injury andor temporary 
discomfort (e.g., cuts, bruises, minor bums, etc.). 
Moderate effect. Exposures may produce moderate injury or illness, but the effects are not 
likely to be long-term (effects last 1 year or less) or life threatening (e.g., broken bones, tom 
ligaments, third degree burns, etc.). 
Serious effect. Exposures may produce permanent debilitating injury or serious long-term 
illness (effects last 5 years or more) (e-g., permanent loss of function of hand, leg, eye, 
etc.). 
Very serious effect. Exposures may produce death or are likely to produce permanent and 
near total loss of quality of life (e.g., death, coma, quadriplegia, disabling birth defects). 

3 .  

4 .  

Score 
0 .  

( l e )  

Will work on the activity in the current fimding cycle produce risk reduction benefits lasting 
beyond the completion of the funding cycle? (E.g., the completion of this activity mitigates 
essentially all of the risk during the funding cycle [one time fa] vs. continuation of the activity 
beyond the current finding cycle is required to continue to produce risk reduction benefit [ongoing 

Scale for Duration of Risk Reduction. 

effortl). 

Duration of Risk Reduction. 
No 

2 .  PUBLIC HEALTH AND SAFETY RISK 

This scale is identical to Worker Health and Safety Risk except #4 on the population scale 
is: Very Large. Entire nonulation of surrounding area, 
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3 ; ENVIRONMENTAL RISK 

For the questions in this section, consider the event scenario you described above and the 
environmental impacts that may result. In order to quantify the extent of these possible impacts, 
you must record: (a) the sensitive resources potentially affected; (b) the magnitude of the impact or 
the seventy of damage to the resources that might occur; and (c) the likelihood that the event . 
scenario will occur in a one year period and result in effects of the identified severity to the 
identified resources. A separate scale measures each factor. For scales (3b) and (3c) record one 
score assuming the activity & implemented, and another assuming it & implemented. 

(3a) Scale for Resources At Risk 

Environmental resources at risk refers to the biological, geologic, water, or air resources that are 
potentially affected by implementing the action. You are asked to identih all that apply from the 
following list and provide an estimate of the number of resources of each type on the line provided 

flumber of resources: TvDe of Resources; 

# of species 
species 

# of species 

1. PopulatiodHabitat of sensitive species, species of concern, 
under review, and /or unique biotic communities. 

2. PopulatiodHabitat of Federal or State designated or 
candidate endangenzd or threatened species. 

# of wetlands 3. Wetlands 

# of sites 4.. Sites or areas of prehistoric, historic or cultural 

5. Sites, equipment or areas determined eligible for 

significance. 

registration by thestate Historic Preservation Office. 
# of sites 

Yes or NO (1 or 0) 

Yes or NO (1 or 0) 

6. Air quality or global climate. 

7. Surface water or ground water quality 

Yes or NO (1 or 0) 

# of acres 

8. Landfill or waste storage capacity. 

9. Land uses (agricultural productdcomrnercidresidentiaV 
recreationdopen spaces). 
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(3b) Scale for Severity of Impact on Environment. 

The following scale describes the magnitude of the environmental impact on the resources you 
have identified in part 3a. The following scale measures severity of impact as both the level of 
damage w environmental resources and the temporal character of the effect. If the impact requires 
an iniriating event, assume the event occurs. Assign the score that best applies when considering 
the various descriptions associated with each score. If you are uncertain about the magnitude of 
environmental impacts, assign a score such that the actual impacts are equally likely to be above or 
below the level indicated by your score. Assume the event scenario occurs and the activity is not 
implemented Repeat assuming the event scenario occurs, but that the activity & implemented 

Score 
0 . 
1 . 

2 .  

Severity of Impact 
The problem addressed by the activity causes essentially zero impact on the environment- 
The problem addressed by the activity poses a low threat to the environment: 

that there is no credible scenario by which released radioactive or toxic chemicals or other 
hazards could impact sensitive environmental resources at sufficient levels to cause 
significant damage. 

the environment which would c a w  no lasting damage. 
The problem addressed by the activity poses a moderate threat to the environment: 

scenarios would result in levels of impact to environmental resources that may affect the 
local abundance of a sensitive species, or damage valued (but not unique) historical 
properties. 

to prevent spread of contaminants in toxic concentrations or similar hazard will probably be 

0 The nature of hazard characteristics and potential environmental pathways are such 

At worst, environmentd exposures would produce a minor and temporary impact on 

The nature of the hazard and potential environmental pathways is such that credible 

Observations indicate that environmental quality may be decreasing with time. Action 

0 

0 

0 

3 .  

- 
Score 

0 .  Essentially zero 
1 . 

Likelihood of Impact on Environment. 

Extremelv rare or unlikelv. No more than or one chance in 1.OOO.OOO. 

needed in less than 10 years. 
environment which would be largely self correcting within about 10 years. 
The problem addressed by the activity poses a high threat to the environment: 

scenarios would produce widespread and severe damage to sensitive species or destruction of 
unique historical properties. 

Action to prevent spread of contaminants in toxic concentrations or similar hazard will 
probably be needed in less than 5 years. 

0 At worst, environmental exposure would produce a temporary impact on the 

The nature of the hazard and potential environmental pathways is such that credible 

Observations indicate that environmental quality is rapidly decreasing with time. 

Environmental exposures would produce permanent damage to the environment- 

0 

0 

0 

2 
3 
4 .  

(3c) Scale for Likelihood of Impact on Environment. 

How likely is it that the event scenario will occur and result in the environmental impact you 
identijied in part 3b during a one year period assuming the activity tr not implemented. Repeat 
assuming the activity & implemented? 

Unlikely. On the order of 10-4 or one chance in 10,OOO 
Relatively likely. On the order of 10-2 or one chance in 100 
Assured or almost certain. The environmental impact is virtually certain to occur or is 
occumng now. 

~~ 
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Score 
0 .  
1 .  

2.  

3 .  

4 .  

11. SECURITY AND SAFEGUARDS 

Annual Likelihood of Security Incident (Attempt) 
The scenario likelihood is essentially zero. 
The scenario is extremely rare or unlikely. The chance that events potentially leading to a 
security incident will occur in a one-year period is no more than 1 in l,OoO,OOO. 
The scenario is unlikely. The chance that events potentially leading to a security incident will 
occur during a one-year period is on the order of 1 in 10,OOO. 
The scenario is relatively likely. The chance that events potentially leading to a security 
incident will occur during a one-year period is on the order of 1 in 100. 
The scenario is assured or almost certain. 

In this section, the effectiveness of the activity at reducing security and safeguards risks is 
scored. If the activity being evaluated is not intended to address such risks, skip to section III. 

As with health and environmental risks, you will assign scores in this section based on a 
conceptual risk model. We will define a "security risk scenario" as a possible event or set of 
events which may occur and lead to the loss, theft or diversion of sensitive information or materids 
(e.g., an attempted theft of a category I SNM) or an event or series of events that couId result in 
theft or sabotage of classified government andor other property on Laboratory sites. Consider 
only those security risk scenarios addressed by the activity being evaluated. Among these 
scenarios, consider the scenario of most concern due to its potential impacts on national security. 
If you cannot identify a single security risk scenario of greatest concern, you may score several 
scenarios separately. 

You must score three measures reflecting the potential impacts of the envisioned security 
risk scenario: (a) the probability that a security incident will occur (e-g., what is the annual 
likelihood that someone will attempt to steal a category I SNM); (b) the probability of 
consequence given the incident (e.g., if someone does attempt to steal a category I SNM, what is 
the likelihood of success); and (c) the expected seventy of the security incident. A separate scale 
measures each factor. You will record one score for each scale assuming the activity is not 
implemented and another assuming it is implemented. It is assumed that the security risk 
envisioned in the security risk scenario is currently possible, andthat the risk of a security incident 
wiIl continue at the present level if not addressed. 

(4a) 

Record your best judgment as to how likely it is that the security risk scenario will occur during a 
one-year period assuming the activity i s  no[ implemented. Repeat assuming the activity 
implemented 

Scale for Likelihood of Incident 
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(4b)  Scale for Likelihood of Success 

Record your best judgment as to how likely it is that a security or safeguards consequence will 
result, m u m i n a  the seccrrin, risk scena rio occu rs and a, rsuming the anempt is made . Record your 
answer msuming the activity no€ implemented Repeat assuming the activity iLimplemented 

Score Likelihood of Success 
Extremely unlikely. The chances of a security incident resulting from the scenario are no 
more than 1 in l,OOO,OOO. 
Unlikely. The chances of a security incident resulting from the scenario are on the order of 1 
in lO,OOO. 
Relatively likely. The chances of a security incident resulting from the scenario are on the 
order of 1 in 100. 
Assured or almost certain. The scenario is Virtually certain to result in a security incident. 

(4c)  Scale for Severity of Security or Safeguards Incident 

Record your best judgment as to how serious the likely consequences of the envisioned security 
incident will be assuming the security risk scenario occurs (Le., an attempt is made and is 
successful) and the activity is not implemented Repeat assuming the activity implemented 

Score I Security and Safeguards Severity 
Security incident does not result in any compromise of national security or loss of classified 
materials or SNM. 
Security incident results in loss or compromise of sensitive or non-accountable classified 
information. 
Security incident results in loss, diversion, theft or compromise of accountable classified 
materials, category Ill or IV quantities of SNM, radiological sabotage, andor harm to 
individuals. 
Security incident results in loss, diversion, or theft of category I or 11 quantities of SIWl. 
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111. REGULATORY COMPLIANCE 

This section scores the effectiveness with which the activity reduces potentid regulatory 
violations. If the 
activity being evaluated is not intended to address regulatory requirements, skip to section N. 

Consider the regulatory requirements or other commitments that help motivate the activity 
being evaluated. You must score two measures related to these requirements or commitments: (a) 
the seriousness of the potential violation of the regulatory requirement or other commitment; and 
(b) the likelihood that a credible allegation of a violation will occur. You will record one score for 
each scale assuming the activity is not implemented and another assuming it implemented. 

(5a) Scale for Seriousness of Regulatory Violation 

Record your best judgment as to how serious the violation is that may occur assuming the activity 
is not implemented Repeat assuming the activity implemented 

- 
Score 

0 .  
1. 

2. 

Seriousness of Violation 
No significance (no violation). 
The potential regulatory violation is of minor significance. 
0 

0 

A slippage will occur in meeting a commitment imposed by any of the following: 
A non-legally binding or non-enforceable agreement, such as a Memorandum of 

An internal contractual agreement of commitment 
The violation may be an embarrassment for Lab officials and may be perceived as a 

A slippage will OCCUT in meeting a generally nonenforceable obligation 1 imposed by 

An obligation generally not subject to formal enforcement actions under a major 

Regulatory agencies are likely to take informal response actions to said violations, 

Understanding or DOE request. 

breach of promise, but no external regulatory response action is expected. 

any of the following: 

The potential regulatory violation is of moderate significance. 

0 A DOE ordeddirective 
0 

environmental statute, regulation, Indian Tribe ordinance or resolution 

such as telephone calls or meetings. A formal written statement or notification of a 
violation is unlikely. 

0 

[continued next page] 

1 

of a binding agreement or order, or any provision of a standard, regulation, or requirement that is ohjectively defined. 
In this context, obligation refers to a timetahle, deadline, or schedule included as part of the terms and conditions 
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Score 
3. 

4 .  

5 .  

(5b) 

Score 
0 .  
1 . 

The potential regulatory violation is of major significance. 
0 A slippage will occur in meeting one or more enforceable obligations within the next 

An enforceable statutory requirement under a major environmental strtmte, regulation, 

A signed civil judicial enforcement action, such as a court order 
CiviVstipulated monetary or contractual penalties less than $250K 
An administrative notikation action by a regulatory agency is almost certain (e.g., 
Notice of Violation or Non-Compliance), and an initial escalated regulatory response 
action is likely. 
Enforceable obligations to operathg contract will be missed. 

Numerous enforceable obligations (roughly 100) will be missed within the next three 

CiviVstipulated monetary or contractual penalties greater than $250K. 
An escalated regulatory response action of a most serious nature is almost certain 

The conditions necessary to qualify for a score of at least a 3 are met, plus it is 

three years imposed by any of the following: 

or Indian Treaty 
0 

a 

0 

The potential regulatory violations are of very major significance. 
0 

years, and the obligations correspond to numerous separate regulated units. In 
addition, these slippages produce irreversible, long-term regulatory consequences in 
the next three years. 

(e-g., injunctive relief by Federal district courts). 

estimated that regulatory agencies will respond to the violation by formally charging 
that the Lab is responsible for reckless and knowing failure to take mandated actions 
necessary to prevent criminal penalties, an imminent and substantial endangerment to 
public health, welfare, or the environment. 

0 

e 

The potential regulatory violations are of the most serious significance. 
0 

Likelihood of Credible Allegations of a Violation 
Credible allegations of a violation are extremely unlikely. The probability is essentially zero. 
Odds are low that there wiII be credible allegations of a violation (about 25%, or 1 chance in 
4). 

Scale for LikeIihood of Credible Allegations of a Violation 

3 .  

Record your best judgment as to how likely it is that a successful or credible allegation of the 
violation you indicated above will occur assuming the activity is not implemented. Repeat 
assuming the activity k implemented 

dlegations o fa  violation. 
The odds are high (about 75%, or 3 chances in 4) that the problem will lead to credible 

4 .  
allegations of violations. 
It is almost certain (99% or greater) that the problem will lead to allegations of a vioIation. 
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IV. PUBLIC ASSESSMENT 

Score 
3 .  

2. 

1 . 

0 .  

- 1. 

- 2. 

-3. 

This section scores the impact that an activity has on the level of public assessment. If the 
activity being evaluated is not expected to affect the public views, skip to section V. 

Level of Public Assessment 
High Positive Impact: Nearly all regional residents are aware of the issue being addressed by 
the activity. Many area residents believe that the Laboratory activity is vital to the 
community; or socioeconomic gains to the local community resulting from the activity are on 
the order of $50 million 
Moderate Positive Impact: Nearly all local residents are aware of the issue being addressed by 
the activity. Many area residents encourage the Laboratory response; or socioeconomic 
gains to the local community resulting from the activity are on the order of $5 million. 
Slight Positive Impact: Many local residents are aware of the issue being addressed by the 
activity. Most area residents that are aware of the issue believe that the Laboratory is acting 
responsibly in the area addressed by the activity; or socioeconomic gains to the local 
community resulting from the activity are on the order of $0.5 million. 
No Impact: Nearly all local residents will give the issue addressed by the activity little 
thought; or socioeconomic effects on the local community are negligible. 
Slight Negative Impact: Many local residents feel some concern about the issue addressed by 
the activity. Many area residents believe the Laboratory response is ineffective; or 
socioeconomic losses or opportunity costs resulting from the issue are on the order of $0.5 
millioa 
Moderate Negative Impact: Nearly all local residents feel some concern about the problem 
addressed by the activity. Many area residents believe that the Laboratory response is 
inappropriate; or socioeconomic losses or opportunity costs resulting from the issue are on 
the order of $5 million. 
High Negative Impact: Nearly all regional residents feel some concern about the issue 
addressed by the activity. Many area residents believe that the Laboratory response 
demonstrates a disregard for public health and safety, or reneges on a promise or 
commitment of fundamental importance; or socioeconomic losses or opportunity costs 
resulting from the problem are on the order of $50 million. -I 

Consider only the public's level of concern regarding problems addressed by the activity 
being evaluated. Then, provide scores using the following scales to reflect the level of public 
acceptance regarding these problems. You will record one score for each scale assuming the 
activity implemented, and another assuming it is implemented. 

6. Scale for Public Assessment 

Record your best judgment as to the level of public assessment regarding problems addressed by 
the activity assuming rhe activity is noy implemented. Repeat assuming the activity is implemented 
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I V. SCIENCE AND TECHNOLOGY APPLICATIONS (MISSION) 

This section scores impacts of the activity on the likelihood that the laboratory will fulfill its 
mission, achieve its goals and effectively position itself for future requirements. If the activity 
being evaluated is not expected to affect the mission, skip to section VI. 

7. VALUE OF SCIENCE AND TECHNOLOGY APPLICATIONS (MISSION) 

The problem or opportunity being addressed by the planned activity or the activity itself 
may have an impact on the ability of the Laboratory to accomplish its mission. The score for the 
importance of the impact is determined from two factors: (1) the magnitude of potential impact on 
mission objectives; and (2) the likelihood that an impact of that size and importance will occur. 

Use the following categories to estimate the size and importance of the mission impact 
related to the planned activity. This section is not for estimating impacts on efficiency of 
operations (how much effort is required to get something done or how well it will be done). 
Rather, it is for estimating impacts on whether the laboratory will have the ability or be given the 
opportunity to perform portions of its mission. 
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(7a) Scale for Impact on Mission Objectives 

Score 
2 .  

1 . 

0 .  - 1. 

- 2. 

- 3 .  

If there is a potential impact on the prime mission of the Laboratory, its strategic plan and 
milestones, its ability to perform new tasks or provide new services, or its standing in the 
scientijic community, which of the following best describes that impact? Consider the description 
associated with each score. Then assign the score that best reflects the magnitude of mission impact 
you estimate might occur. 

Impact on Mission Objectives 
Major Beneficial Impact: Measurably and substantially improves the Lab’s ability to meet its 
mission by increasing the quality of work done at the Laboratory, schedule performance, 
customer delight, or increasing the standing of the Laboratory in the scientific community. 
May result in the DOE assigning new mission elements to the Lab. The total economic 
benefit to the Lab is greater than $100 million. 
Moderate Beneficial Impact: Measurably facilitates the Lab’s ability to meet major Strategic 
Plan milestones or milestones that are directed by the DOE. May result in capability to 
perfom new tasks or provide new services. Improvement in schedule or quality performance 
may also result The total economic benefit to the Lab is at least $10 million. 
No Discernible Impact (Beneficial or Adverse): Status quo is maintained. 
Moderate Adverse Impact: Measurably degrades the Lab’s ability to meet Strategic Plan 
milestones or milestones that are directed by DOE. Measurable decreases in schedule or 
quality performance may occur. The total economic loss to the Lab is at least $10 million. 
Major Adverse Impact: Measurably degrades the Lab’s ability to meet its mission. Mission 
objectives will be delayed. Significantly degrades quality of work done at the Laboratory, 
schedule performance, customer delight, and/or standing of the Laboratory in the scientific 
community. May result in the lack of capability to perform new tasks or provide new 
services. The total economic loss to the Lab is at least $100 million. 
Critical Adverse Impact: Mission objectives will not be achieved and must be canceled or 
assigned to other DOE Laboratories. Previously recognized standing in the scientific 
community will be impugned. Customers will become naysayers for the Laboratory and its 
mission. Impact will alter the identity or mission of the Laboratory, or threaten its existence. 
The total economic loss to the Lab is greater than $500 million. 

Assign a baseline score first assuming the activity is not undertaken, then assign a second score 
assuming the activity implemented 
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(7b) Scale for the Likelihood of Impact on Mission Objectives 

Score 
0 . 
1 . 
2 .  

3 .  

4 .  

Estimate rhe Mosr representative likelihood that an impact of the size and importance indicated 
above will occur. Assign a baseline score first assuming the acriviry undertaken, then assign 
a second score assuming the activity & implemented. 

Likelihood of Impact on Mission Objectives 
It is unlikely that the activity will lead to impacts of the size and importance recorded above. 
The probability is essentially zero. 
The odds are low that the activity will lead to impacts of the size and importance recorded 
above. The probability is about 25% (1 chance in 4). 
The odds are roughly even that the activity will lead to impacts of the size and importance 
recorded above. The probability is about 50% (1 chance in 2). 
The odds are high that the activity will lead to impacts of the size and importance recorded 
above. The probability is about 75% (3 chances in 4). 
It is almost certain that the activity will lead to impacts of the size and importance recorded 
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VI. SCIENCE & TECHNOLOGY CAPABILITIES 

Score 
0 .  
1 .  
2.  
3 .  
4 .  

This section scores the effectiveness with which the activity impacts the ability of the 
Laboratory to maintain and/or develop its personnel, manage its facilities and equipment, and 
manage its operating or business systems. If the activity being evaluated is not expected to affect 
the science and technology capabilities mentioned, skip to section VII, 

Size of Population 
Noeffect 
Very small. Roughly 10 people. 
Small to moderate. Roughly 100 people. 
Large. Roughly 1,OOO people. 
Very large. Entire population of the Laboratory. 

8 .  EMPLOYEE ABILITY AND MOTIVATION 

1 . 

The problem or opportunity being addressed by or resulting from the planned activity may 
have an impact on the ability of the Laboratory to maintain and/or develop its personnel. The score 
for measuring this capabiIity is derived from two factors: 1) the ability of Laboratory personnel; 
and 2) skiIls, knowledge and ability of Laboratory personnel to respond to Lab needs and 
requirements. If the activity being evaluated is not expected to affect employee ability and 
motivation, skip to section 9. 

(8a) Scale for SIZE OF POPULATION AFFECTED (ability) 

technically current. 
Poor: Laboratory employee ability levels are not sufficiently current to meet all the technical 
requirements of some cumnt  projects. 

(8b) Scale for ABILITY OF LABORATORY PERSONNEL 

For the population indicated in (8a), consider the employees skills, knowledge, abilities, 
experience and fitness for Laboratory projecrs related to laboratory mission over the long term 
Record your best judgment on whether employee capabilities will successfully meet Laboratory 
requirements now and over the longer term (10-15 years) assuming the activity is not 
implemented Repeat assuming the activity implemented 

Score r 
3 .  

2.  

Ability of Laboratory Personnel 
High: Affected Laboratory employee ability levels are sufficient to meet future needs and 
advance the forefront of science and technology for the most pressing and difficult problems 
of national interest. The Laboratory attracts and keeps the best science, technology, and 
support personnel in the world and is generally recognized internationally for its quality of 
research, application, and efficiency. 
Good: Laboratory employee ability levels are sufficient for following the forefront of science. 
Research results generated elsewhere are fully understood by Laboratory personnel and 
applied to problems of national interest. The Laboratory attracts and keeps the best science 
and technology talent in the US. and has a national reputation for quality and efficiency. 
Moderate: Laboratory employee ability levels g~ sufficient to meet the technical requirements 
for completing the Current set of projects the Laboratory is funded to support. The 
Laboratory can competently complete complex Laboratory investigations, but its staff are not 



(Sc)  Scale for SIZE OF POPULATION AFFECTED (Satisfaction) 

Score 
0 .  
1 .  
2 .  
3 .  
4 .  

Record your best judgment as to how large a population would have their level of job satisfaction 
and motivation aflected by this activity. 

Size of Population 
Noeffect. 
Very small. Roughly 10 people. 
Small to moderate. Roughly 100 people. 
Large. Roughly 1,OOO people. 
Very large. Entire population of the Laboratory. 

(Sd) Scale for EMPLOYEE SATISFACTION AND MOTIVATION 

For the population indicated in (8c) record your best judgment about affected employee satisfaction 
and motivation assuming the activity not implemented Repeat assuming the activity & 
implemented 

Score 
2 .  

1 .  

0 .  
- 1 .  

- 2 .  

Employee Satisfaction and Motivation 
High: Employees are highly satisfied and highly motivated, as evidenced by very low 
turnover, absenteeism, or recorded worker complaints. Morale is judged to be very high 
relative to comparable other employers. As a result, employees are performing at or near 
their potential. 
Moderate. Employees are moderately satisfied and moderately motivated, as evidenced by 
attrition, turnover, morale and formal complaints roughly equal to comparable alternative 
employers. 
Employees are not dissatisfied but are not motivated 
Low: Employees are dissatisfied and moderately unmotivated, as evidenced by attrition, 
turnover, and formal complaints occumng at a higher rate than comparable alternative 
employers. Morale is low. 
Poor: Employees are dissatisfied and severely unmotivated, as evidenced by significant 
attrition and turnover, absenteeism, labor strife and formal complaints. As a result, 

I I employees are essentially accomplishing no work. 
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9 .  

Score 
4 .  

3 . 
2 .  

1. 

FACILITIES AND EQUIPMENT MANAGEMENT 

Importance of Facilities and Equipment 
High Importance: The facilities and equipment are critically important to the future stability 
and growth of the Laboratory as a science and technology resource for addressing problems 
of national interest. The facilities are the heart of the infrastructure supporting almost all Lab 
activities addressing projects that play a significant role in maintaining the Lab's funding, and 
place in solving first-rate science and technology problems. 
Medium Importance: Facilities and equipment are important for current Lab operations at the 
Division or program level. 
Low Importance: Facilities and equipment are currently used at project level, but are not 
prqjected to be needed in future. 
No Importance: Facilities and equipment are not needed for current or projected future 
operating needs of Laboratory. 

This section asks you to estimate the effect of the activity on managing Laboratory 
equipment and facilities, and measures the benefits of maintenance and upgrades. In addition to 
buildings, facilities include the physical systems that require management and maintenance, and 
may be a part of the Laboratory's infrastructure, such as roads, phone systems and computer 
networks. If the activity being evaluated does not impact facilities and equipment management, 
skip to section 10. 

The score for facilities and equipment management is determined from three factors: 1) 
importance of facilities and equipment, 2) adequacy or status of facilities and equipment, and 3) 
likelihood of impact on facilities and equipment. 

This section does not measure indirect impacts on facilities resulting from 
mission or compliance. Impacts on facilities and equipment status from mission 
and compliance are addressed and scored in separate sections. 

(9a) Scale for IMPORTANCE OF EQUIPMENT AND FACILITIES 

Record your best judgment about the importance of the facilities and equipment that would be 
affected by the activity. Consider such issues as the importance of the activities it supports, how 
broad the impact is in terms of total Lab infrastructurel and ability to complete projects of the type it 
wishes to do successfully. 
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(9b) Scale for ADEQUACY OF FACILITIES AND EQUIPMENT 

Score 
4 .  

3 .  

2 . 

Record your best judgment about the adequacy/status of the facilities and equipment assuming 
the activity nog implemented. Repeat assuming the activity & implemented. Consider such 
issues as working condition of facilities and equipment, industrial standarch, ability to defer 
maintenance and backlogs. 

Adequacy of Facilities and Equipment 
High: Equipment and facilities at the Laboratory are fully adequate to support the best science 
and technology work, both applications and research, and advance the forefront of science in 
support of problems of national interest Facilities support meets completely all project and 
personnel needs: nonessential maintenance is deferrable up to 5 years, and there is no 
maintenance backlog. 
Good: Facilities and equipment are similar to comparable commercial facilities. Nonessential 
maintenance is deferrable 3 years, and there is a backlog of 1 year or less. 
Moderate: Facilities and equipment are below commercial standards. Non-essential 

1 . maintenance is deferrable 1 year; and there is about a 5 year backlog. 
Poor: Inadequate facilities need major repair or replacement now to continue functioning for 

Score ’ 
0 .  
1 .  

2 . 
3 .  

(9c) Scale for LIKELIHOOD OF IMPACT ON FACILITIES AND EQUIPMENT 

Likelihood of Impact on Facilities and Equipment 
It is unlikely that the activity will lead io impacts. The probability is essentially zero. 
The odds are low that the activity will lead to impacts. The probability is about 25% (1 
chance in 4). 
The odds are roughly even that the activity will lead to impacts. The probability is about 50% 
(1 chance in 2). 
The odds are high the activity will lead to impacts. The probability is about 75% (3 chances 

Use the following scale to estimate the probability that the activity will result in an impact of the 
size and importance indicated above. 

4 .  
in 4). 
It is almost certain that the activity will lead to impacts of the size and importance recorded 
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10. BUSINESS AND FINANCIAL MANAGEMENT ACTIVITIES 

Score 
4 .  

3 .  

2 .  

1 .  

This section asks you to estimate impacts on the Laboratory's ability to effectively manage 
its own operating systems (or, business systems). This focuses on the ability of the Lab to 
effectively operate scientific equipment, and manage its information systems (such as electronic 
mail, computer networks and voice-mail systems), its financial systems (billing, budget 
monitoring, payroll, rents, contractor payments, supplier payments, audit requirements), 
management systems (database management, procurement systems and management systems over 
all other systems using decision support systems, etc.), and other essential organizational and 
infrastructure systems management demands. If the activity being evaluated does not impact 
Business or Financial Activities, skip to section VII. 

Importance of Business and Financial Management 
High Importance: The business and financial management activities are critically important to 
the future stability and growth of the Laboratory as a science and technology resource for 
addressing problems of national interest They are a key part of the infrastructure supporting 
almost all Lab activities addressing projects that play a significant role in maintaining the 
Lab's funding, and place in solving first-rate science and technology problems. 
Medium Importance: Business and financial management activities are important for current 
Lab operations, but have no long range effect on future stability and growth. 
Low Importance: Business and financial management activities are adequate for current Lab 
operations, but are not projected to be needed in future. 
No Importance: Business and financial activities are not needed for current or projected 
future operating needs of Laboratory. 

The score for business and financial activities is determined from three factors: 1) 
importance of business and financial activities; 2) adequacy or status of business and financial 
activities; and 3) likelihood of impact on business and financial activities. 

( l o a )  Scale for IMPORTANCE OF BUSINESS AND FINANCIAL ACTIVITIES 

Record your best judgment about the importance of the business and financial activities impacted 
by the activity being scored Consider such issues as the importance of the activities it supports, 
how broad the impact is in terms of total Lab infrastructure and ability to complete projects of the 
type it wishes to do successfully. 
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(lob) Scale for ADEQUACY OF BUSINESS AND FINANCIAL MANAGEMENT 
ACTIVITIES 

processes, procurement, and fmancial systems) meet or exceed the best available in industry 
operations. Requirements are met on time with complete accuracy essentially 100% of the 
time. 
Good: Business and financial management activities (information services, management 
processes, procurement, and financial systems) meet the average available in industry 
operations. Requirements are met on time with complete accuracy approximately 80% of the 
time. 
Fair: Business and financial management activities are below industry standards. Some 
contractual requirements are not met Requirements are met on time with complete accuracy 
less than 50% of the time. 
Poor: Requirements and due dates for business and financial management activities are 
consistently not met Deficiencies have a material impact on overall Laboratory operations. 

Record your best judgment about the adequacy of business andfinancial management processes 
assuming the activity is not implemented Repeat scoring assuming the activity is implemented. 

Score 
0 .  
1 . 

3 .  

Likelihood of Impact on Business and Financial Management 
It is unlikely that the activity will lead to impacts. The probability is essentially zero. 
The odds are low that the activity will lead to impacts. The probability is about 25% (1 

2 .  

2. 

3 . 

1 .  

chance in 4). 
The odds are roughly even that the activity will lead to impacts. The probability is about 50% 
(I chance in 2). 
The odds are high the activity will lead to impacts. The probability is about 75% (3 chances 

4 .  

(lOc) Scale for LIKELIHOOD OF IMPACT O N  BUSINESS & FINANCIAL MGT. 

Use the following scale to estimate the probability that the activity will result in an impact of the 
size and importance indicated above. 

in 4). 
It is almost certain that the activity will lead to impacts of the size and importance recorded 
above. 
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VII. COST SAVINGSLOSSES 

Score 
0 .  
1 . 
2 .  
3. 
4 .  

This section addresses cost savings (or losses) resulting from implementation of the 
activity, not the cost of the activity itself. The savings (or losses) may reflect an increase (or 
decrease) in productivity/efficiency or other types of cost savings (or losses). 

Number of Personnel Affected 
Noeffect. 
Very small. About 10 persons. 
Small to moderate. About 100 persons. 
Large. About lo00 persons. 
Very Iarge. Entire population of the Laboratory. 

This section is divided into two parts: 1) efficiency impact, and 2) other cost 
savingdlosses. They are independent assessments. Score only the areas that apply to the activity 
being evaluated. 

Record only once the estimated changes (changes can range from negative 
to positive) that occur when a proposed activity is IMPLEMENTED. 

( l l a )  Scale for NUMBER OF PERSONS AFFECTED 

Record your best judgment the number of personnel engaged in Laboratory operations that will be 
affected by the proposed activity. 

(1  l b )  AMOUNT OF TIME SAVEDLOST 

. . . For each individual afected, how much time is saved (or lost) per month as a result of eflciency 
changes that will occur when the proposed activity is implemented? If the effects vary, estimate the 
average anwunt resulting from implementation of the activity. Describe efficiency change in the 
space provided 

TIME SAVED: 

TIME LOST: 

NET TIME SAVED: 

hrs per month 

hrs per month 

hrs per month (Time saved - Time lost) 

Description of efficiency change: 
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(1 IC) OTHER COST SAVINGSLOSSES 

This secrion allows you to record the esects of cost savings (or losses) that are not the result of 
changes in efficiency. Do not count the impacts already recorded in previous sections, such as 
compliance penalties or impact on Laboratory missions or programs- Identifr any cost savings (or 
losses) resulting from implementation of the activity thar are nor yet accounted for in the score of 
the activiry. Describe this savings (or losses) in the space provided 

OTHER SAVINGS: .$ K 

OTHER LOSSES: !§ K 

Description of cost savings or losses: 

( l l d )  Scale for LIKELIHOOD OF SAVINGSLOSSES 

Use the following scale to estimate the likelihood that implemenmtion will produce the estimated 
savingsAosses. 

Score Likelihood of Savings/Losses 
0 .  
1 . 
2 .  

3 .  

4 .  

It is unlikely that the activity will lead to savings/losses. The probability is essentially zero. 
The odds are low that the activity will lead to savingsflosses. The probability is about 25% 
(1 chance in 4). 
The odds are roughly even that the activity will lead to savingsAosses. The probability is 
about 50% (1 chance in 2). 
The odds are high the activity will lead to savingdlosses. The probability is about 75% (3 
chances in 4). 
It is almost certain that the activity will lead to savingsflosses of the size and importance 
recorded above. 
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APPENDIX B 

LIPS MULTIATTRIBUTE UTILITY FUNCTION 

The LIPS multiattribute utility function aggregates the scores for each activity to obtain an 
overall measure of the benefit of each activity. This utility function is a mathematical fonnula that 
reflects the Laboratory management's value judgments about the relative desirability of different 
scores on each evaluation criterion, and the relative importance of the different objectives. This 
section summarizes h e  technical details of the LIPS multiattribute utility function and the process 
by which it was developed, but provides only limited comments on multiattribute utility theory. 

Multiattribute utility analysis is a systematic set of procedures that seeks to model decision- 
maker preferences rigorously and is especially designed for evaluating and comparing alternatives 
based on differing, and often conflicting, objectives. The major advantage of the multiattribute 
utility analysis method is its theoretically sound basis that ensures internal consistency with 
decision-makers' values. Multiattribute utility theory is well-established, and research and 
applications thereof are widely published in international refereed journals. A good reference for 
the theory and assessment procedures required to determine a utility function is Keeney and Raiffa, 
Decisions wirh Multiple Objectives. 

DEVELOPMENT OF THE MULTIATTRIBUTE UTILITY FUNCTION 

The LIPS multiattribute utility function was developed in four steps: 

1. 

2. 

3. 

Identification of Laboratory objectives. These objectives, briefly stated, are (each objective 
is followed by an acronym): 

Reduce employee health and safety risks 
Reduce public health and safety risks 
Reduce environmental risks 
Reduce safeguards and security risks 
Comply with regulatory requirements 
Address public concerns and improve understanding 
Achieve mission objectives 
Attract and maintain a skilled and motivated work€orce 
Maintain facilities and equipment to achieve mission 
Manage Laboratory business effectively 
Achieve cost savings 

WorkH&S 
PubH&S 
Envt 
S&S 
Compl 
Public 
Mission 
Employee 
Facilities 
Business 
Costsav 

Development of criteria and scales to measure how the activity contributes to the various 
objectives, In some instances the appropriate unit of measurement was obvious (e.g., 
dollars for cost savings). In others, special scales needed to be constructed. In 
constructing such scales, experience in other multiattribute utility analysis exercises and the 
experiences of other DOE Laboratories were useful. 

Determination of the relative desirability of the various possible combinations of scores for 
each objective. These relative desirabilities used to determine single-attribute utility 
functions (SUFs), or component utility functions. EIeven SUFs were developed, one for 
each of the eleven objectives. These utility functions reflect the relative values to Lab 
management of improvements on individual evaluation criteria 
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4 - Development of relative weights for combining the SUFs associated with the objectives 
into an overall measure of benefit. These weights reflect the Laboratory management 
values about how much should be given up with regard to one objective to achieve a 
specified improvement on another. As part of the same assessments of Lab management, 
the functional form for the combination of the separate SUFs into a multiattribute utility 
function that provides an overall quantitative measure of benefit is determined. Although 
any functional form for a multiattribute utility function is theoretically possible, application 
almost dways involve additive or multiplicative forms. 

LIPS UTILITY FUNCTION 

The LIPS utility function uses an additive functional form, which implies that the utility 
function measures the total benefit as the sum of the individual benefits on each objective. The 
overall multiattribute utility function is: 

Total Benefit = WorkH&S + PubH&S + Envt + S&S + Compl + Public + Mission + 
Employees + Facilities + Business + Costsav 

Total benefit is expressed in thousands of equivalent dollars. 
The individual single-attribute utility functions, or component utility functions, for each objective 
are as follows: 

1. Reduce Worker Health and Safety Risks 

WorkH&S = WorkH&S (Modified) - WorlcH&S (Baseline) 
= 2,250 [ l a w )  x Ib(M) x lc(M) x ld(M) - lam) x lb(B) x lc(B) x Id@)] 

where: $2.25 million is Lab management's willingness to pay to reduce the probability of 
a statistical death of a Lab employee. This is comparable to the willingness to pay 
to prevent a statistical death of the member of the public as used by a wide range of 
Federal agencies. 

Baseline (El) and modified (M) values for l a  through 1 d are as follows: 

l a  Population Experiencing Health Effects 
0. 0 
1. 10 
2. 100 
3. loo0 
4. 10,000 

1 b Likelihood of Event (This is an annual probability. For one-time expenditures with 
recurring benefits, this probability is multiplied by 5 to obtain the probability over 5 
years, the assumed average life of Lab activities). 

1. 10" 
2. 10-4 
3. 10-2 
4. 1 
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IC. 

Id 

2 .  

Likelihood of Health and Safety Effects 

1. 106 
2. 10" 
3. 10-2 
4. 1 

Severity of Health and Safety Effects 
0. 0 
1. -0.0001 
2. -0.01 
3. -0.1 
4. -1 

Reduce Public Health and Safety Risks 

PubH&S = PubH&S(Modified) - PubH&S(Baseline) 
= 5,500 (2a(M) x 2b(M) x 2c(M) x 2d(M) - 2a@) x 2b(B) x k ( B )  x 2d(B)J 

where: 

2a 

2b 

2c 

$5.5 million is Lab management's willingness to pay to reduce the probability of a 
statistical death of a member of the public. This is comparable to the willingness to 
pay to prevent a statistical death of the member of the public as used by a wide 
range of Federal agencies. 

Baseline (B) and modified (M) values 2a through 2d are as follows: 

Population Experiencing Health Effects 
0. 0 
1. 10 
2. 100 
3. lo00 
4. 10,000 
Likelihood of Event (This is an annual probability. For one-time expenditures with 
recurring benefits, this probability is multiplied by 5 to obtain the probability over 5 
years, the assumed average life of Lab activities). 

1. 10-6 
2. 10" 
3. 
4. 1 

Likeliho 

1. 106 
2. 104 
3. 10'2 
4. 1 

d of Health and Safeq Effects 
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2d Severity of Health and Safety Effects to the Public 
0. 0 
1. -0.0001 
2 .  -0.01 
3 .  -0.1 
4. -1.0 

3 .  Reduce Environmental Risk 

Envt = Envtwodified) - Envt(Baseline) 
= 3,000 [3a x 3bW) x 3c(M) - 3a x 3b(B) x 3c(B)] 

where: $3 million is Lab management's willingness to pay to prevent an insult to the air 
quality or global climate. 

Baseline (B) and modified (h4) values for 3a through 3c are as follows: 

3a Environmental Resources at Risk 

3a=  E(# resources x weight of resource). The following table presents weights of 
resources. 

3b 

Weighr 

0.25 

0.5 

0.375 

0.125 

0.125 

1.0 

0.75 

0.3 125 

0.00125 

Type of Resource 

Population or habitat of sensitive species, species of concern, species under 
review, andor unique biotic communities (number of species). 
Population or habitat of Federal or State designated or candidate endangered 
or threatened species (number of species). 

Wetlands (number of wetlands). 

Sites or areas of prehistoric, historic, or cultural significance (number of 
structures). 

Sites, equipment, or areas determined eligible for registration by the State 
Historic Preservation Office (number of structures). 

Air quality or global climate. 

Surface water or ground water quality. 

Landfill or waste storage capacity. 

Land use (agricultural products/commerciaVresidentiaVrecreationaVopen 
spaces). Number of acres. 

Severity of Impact on Environment 
0. 0 
1. -0.04 
2. -0.1 
3. -1 
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3c Likelihood of Impact on Environment (This is an annual probability.) 
0. 0 
1. 104 
2. 10-4 
3. 10-2 
4. 1 

4 .  Reduce Safeguards and Security Risk 

S&S = S&S = S&S(ModXied) - S&S(BaseIine) 
= 45,000 [4a(M) x 4b(M) x 4c(M) - 4a(B) x 4b(B) x k@)] 

where: $45 million is Lab management's willingness to pay to prevent a loss of Cat I SNM. 

Baseline (B) and Modified (M) values for 4a through 4c are as follows: 

4a 

4b 

4c 

Likelihood of Incident 
0. 0 
1. 104 
2. lo4 
3. 10-2 
4. 1 

Likelihood of Success 
1. 10-6 
2. 10-4 
3. 10-2 
4. 1 

Severity of Safeguards or Security Incident 
0. -0 
1. -0.0125 
2. -0.25 
3. -1.0 

5 February 3, 1994 



c 
5 .  

Compl 

where: 

Comply with Regulatory Requirements 

5a 

= Compl(Modified) - Compl(T3aseline) 
= 25,000 [5a(M) x 5b(M) - 5a(B) x 5b(B)] 

$25 million is Lab management's willingness to pay to prevent noncompliance 
having criminal penalties. 

Baseline (B) and modified (M) values for 5a and 5b are as follows: 

Seriousness of Violation 
0. 0 
1. -0.0021 
2. -0.03 
3. -0.1 
4. -0.4 
5. -1 

5b Likelihood of Credible Allegations of a Violation 
0. 0 
1. 0.25 
2. 0.5 
3. 0.75 
4. 1.0 

6 .  

Public 

where: 

6a 

Public Assessment 

= hblic(Modified) - Public(Baseline) 
= 10,OOO [6(M) - 6@)] 

$10 million is Lab management's willingness to pay to address items of high public 
concern. 

Baseline (T3) and modified (M) values for 6 are as follows: 

Public Assessment 
3. 0.1 
2. 0.05 
1. 0.02 
0. 0 

-1. -0.14 
-2. -0.55 
-3. -1.0 
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7 . Science and Technology Applications (Mission) 

Mission = Mission(Modfied) - Mission(I3aseline) 
500,000 [7a(M) x 7b(M) - 7a(B) x 7b(B)] 

where: $500 million is Lab management's willingness to pay to prevent critical adverse mission 
impacts, e.g. threat to existence of Lab. 

Baseline (s) and modified (M) values for 7a and 7b are as follows: 

7a Impact on Mission Objectives 
2. 0.2 
1. 0.02 
0. 0 

-1. -0.02 
-2. -0.2 
-3. -1.0 

7b Likelihood of Impact on Mission Objectives 
0. 0 
1. 0.25 
2. 0.5 
3. 0.75 
4. 1 .o 

8 .  Employee Ability and Motivation 

Employee = Employee(Modified) - Employee(Baseline) 
= { 13 [8a(M) 8b(M)] + 7 [8c(M) 8d(M)J} - { 13 [8a(B) 8b(B)J + 7 [8c(B) 8d(B)]} 

where: $13 thousand per employee is Lab management's willingness to pay to maintain a 
skilled workforce, and $7 thousand per employee is Lab management's willingness to 
maintain a motivated workforce. 

Baseline (El) and Modified (M) values for 8a, 8b, 8c and 8d are as follows: 

8a Population (Ability) 
0. 0 
1. 10 
2. loo 
3. lo00 
4. 10,000 

8b Ability of Laboratory Personnel 
1. 0 
2. 0.5 
3. 0.9 
4. 1 
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8c 

8d 

9 .  

Population (Satisfaction) 
0. 0 
1 .  10 
2. 100 
3. lo00 
4. 10,000 

Employee Satisfaction and Motivation 
-2. -1.0 
-1. -0.71 
0. 0 
1. 0.1 1 
2. 0.18 

Facilities and Equipment Management 

Facilities = Facilities(Modified) - Facilities(Baseline) 
= 30,000 (9a)( 9c) [ 9 b( M)-9 b (B )] 

where: 

9a 

9b 

9c 

$30 million is Lab management's willingness to pay to maintain adequate facilities and 
equipment. 

Baseline (B) and Modified (M) values for 9a, 9b, and 9c are as follows: 

Importance of Facilities and Equipment 
1. 0 
2. 0.4 
3. 0.8 
4. 1.0 

Adequacy of Facilities and Equipment 
1. 0 
2. 0.475 
3 .  0.95 
4. 1.0 

Likelihood of Impact on Facilities and Equipment 
0. 0 
1. 0.25 
2. 0.5 
3. 0.75 
4. 1.0 
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I 0 .  Business and Financial Management Activities 

Business = Business(Modified) - Business(Bareline) 
= 30,000 (lOa)(l0c)[lOb(M)-lOb(B)] 

where: $30 million is Lab management's willingness to pay for business and financial 
management services that are superior to any alternatives. 

Baseline (€3) and modified (M) values for loa, 10b and 1Oc are as follows: 

10a Importance of Business and Financial Activities 
1. 1 
2. 0.8 
3. 0.4 
4. 0 

10b Adequacy of Business and Financial Activities 
1. 0 
2. 0.18 
3. 0.9 
4. 1 

1Oc Likelihood of Impact on Business and Financial Activities 
0. 0 
1. 0.25 
2. 0.5 
3. 0.75 
4. 1.0 
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1 1 .  Other Cost SavingdLosses 

Costsav = (Efficiency Savings/Losses + Other SavingsLosses) x Likelihood 
= 0 . 6 ( l l a x l l b x l l d ) + ( l l c x l l d )  

where: Factor of 0.6 represents $600/year for each hour saved per month. 

Values for 1 1 a through 11 d are as follows: 

1 l a  Number of People Affected 
0. 0 
1. 10 
2. loo 
3. lo00 
4. 10,000 * 

1 1 b Amount of Time Saved/Lost h hours per month per person affected 

1 IC Other Cost Savings/Losses in thousands of dollars 

1 Id Likelihood of Savingshsses 
0. 0 
1. 0.25 
2. 0.5 
3. 0.75 
4. 1.0 
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