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INDEPENDENT TECHNICAL ("RED TEAM") REVIEWS 

Philip Thullen Deborah R. Bennett 
Los Alamos Nat'l Laboratory Los Alamos Nat'l Laboratory 
P.O. Box 1663, MS K570 P.O. Box 1663, MS K570 
Los Alamos, NM 87545 Los Alamos, NM 87545 
(505) 665-6295 (505) 665-6295 

ABSTRACT 

Offices under the Assistant Secretary for 
Environmental Restoration and Waste Management 
(EM) in the Department of Energy (DOE) and some 
National Laboratories are using Independent Technical 
or "Red Team" Reviews to understand and improve the 
performance of major projects, major system 
acquisitions, programs and organizations. A core group 
formed in 1991 by Los Alamos National Laboratory 
and Sandia National Laboratories, has organized teams 
of commercial and private consultants to perform over 
fifteen Independent Technical Reviews (ITRs) 
throughout the DOE Complex. This paper discusses: 
review initiation, team formation, methodology, site 
response, and observations gathered over the past three 
years. 

I. INTRODUCTION AND PHILOSOPHY 

An ITR is an objective, third-party view of a site, 
not an audit or a Tiger Team review. The fundamental 
purpose of a Red Team Review is to develop an 
alternative, credible path leading to the achievement of 
an objective through the creative application of 
available resources. It is a basic assumption that 
resources available at the site and in private industry 
can be organized into alternative paths with greater 
probability for success than existing evolutionary 
paths. The review is a challenge to the site to improve 
its performance. 

Each 1TR is unique; review subjects differ, sites 
have differing histories and missions, and the DOE 
vision for the complex is evolving. Despite these 
variables, there is a basic ITR methodology, 
documented in the Independent Technical Review 
Handbook. The Handbook is given to the customer, 
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team members, and the review site so that all 
participants understand the ITR philosophy and method 
of performing reviews. 

The core group has lead both technical and non 
technical reviews. Technical reviews focus on 
scientific understanding and engineering practice; non 
technical reviews focus on philosophical understanding 
and applied business practices. 

As required by the charter, technical reviews cover 
knowledge of five subject areas: phenomenology, 
process engineering, facility engineering, regulatory 
requirements, and project management and control. In 
the review of phenomenology, the Team seeks to 
determine whether the site personnel understand the 
scientific basis of the activity. In the review of process 
engineering, the Team seeks to determine if the 
scientific base has been converted into engineering 
practice. If facilities and equipment are part of the 
subject, the Team determines their condition and the 
knowledge level of appropriate personnel. Members of 
the team also determine whether the organization is 
responding in an appropriate fashion to regulators, 
stakeholders, DOE orders and other regulatory bounds 
on their operation. The Team also seeks to determine 
whether the resources are being managed and guided in a 
business-like fashion consistent with DOE orders and 
the needs of the customer. This broad review is 
undertaken to determine whether an integrated approach 
is being used to accomplish the required mission. 

Once the team has developed a general 
understanding of the subject, specific areas for detailed 
review are selected. It is generally not possible to 
review all aspects of a subject to the desired depth. 
Through proper selection of subject matter, the team is 
able to make valid recommendations on the basis of 
succinct information. This approach allows a small, 

Thullen, Bennett, Kosiewicz, Weaver 1 



short duration team to gain a sound understanding of a 
large and complex subject and to recommend a credible 
path forward. 

The final report is an expert consensus rather than 
a compilation of individual expert opinions so the 
ability to work as part of a team and be part of a 
consensus is of great importance. Consensus in this 
context means acceptance not unanimity. In the 
consensus process, some valid points may be lost, but 
the remaining information is robust. The report is a 
consensus document without authorship. 

II. REVIEW PROCESS 

Reviews are initiated at the request of a customer, 
usually a DOE or Laboratory official. Reviews are 
costly in terms of money and time, so the review 
subject usually has a high dollar value, is politically 
visible or sensitive, or is key to initiating cultural 
changes at the site. On the basis of this request, the 
customer and a representative of the core Los 
Alamos/Sandia organization negotiate a charter for the 
review. The charter defines: the review subject; the 
roles and responsibilities of the customer, team, and 
site personnel; team member expertise; deliverables; 
and the review schedule. A fixed price cost based on 
the scope and duration of the review is given to the 
customer. A typical review team of ten members on 
site for two weeks with a week of consensus 
discussions and further document preparation costs from 
$500k to $700k. During the charter negotiation the 
customer has total control over the process. Once the 
charter and funding are established and customer 
concurrence is obtained, the review is performed 
independently by the team. 

A . Team Mobilization 

The ITR offices at both Sandia and Los Alamos 
equipped to perform Reviews. These include: ITR 
designed training materials, a subject matter expert 
database, standing contractual agreements for obtaining 
team members, and computers, conference rooms and 
office areas for use by team members. The ability to 
quickly organize and mobilize teams and perform 
reviews appears unique within the DOE complex. 

On the basis of the charter, team members are 
recruited from private industry, consulting practices, 
national labs, universities and the DOE. Team 
members are selected on the basis of resumes, phone 
and personal interviews, recommendations from past 
team members and the customer. Team members are 
expert in appropriate fields, but must be able to work 
as members of a team. A few people have served on 
multiple teams, but generally each team has a unique 

makeup. Team members must have no conflicts of 
interest, and be willing to devote about six weeks of 
fully focused time over a period of three months. 

Core representatives visit the site after the charter 
is established prior to the formal review. The 
objectives are to gain an understanding of site 
conditions, and to discuss the review methodology with 
the site before the start of the review. During this visit 
a preliminary document request is given to the .site. 
Once received, these documents are copied and sentto 
team members, allowing them to gain an understanding 
of the site before training and before the on-site review. 
This quick visit increases team effectiveness. 

B . Training 

Team members assemble at Sandia or Los Alamos 
for training. Training is used to: form the individual 
subject matter experts into a team, train the team in the 
Red Team process methodology, and develop a review 
plan. 

It is imperative that team members establish an 
open relationship where all ideas have a hearing 
irrespective of their apparent merit. Openness and 
acceptance are created through the use of a training 
video, a case study, review plan preparation and the 
general social interaction among the participants during 
the training process. 

Reviews are conducted without personal agendas, 
and team members must be fully focused on the needs 
of the customer as defined in the charter. Team 
members may not promote their products and 
organizations or market future work during the review. 
To develop a credible new path forward, team members 
must consider themselves the owners of the problem 
and be focused on the success of the site not their own 
organizations. 

Based on the charter and preliminary documents, a 
review plan is developed that defines focus areas and 
potential lines of inquiry. The plan is subject to 
revision as the team gains knowledge but it allows the 
team to begin effective work on the first day at the site. 

C . Diagnostic Phase 

A review begins with the first week on-site. 
About half of this week is spent listening to formal 
presentations and touring the facility. This is an 
opportunity for the site to put forth their best 
information in the best format. The team asks only 
questions of clarification and is not critical or 
judgmental of the information presented. Following 
this the remainder of the week is spent in one-on-one 
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interviews and further tours. Each evening the team 
meets together in private to discuss and benchmark the 
day's activities against the charter, the review plan, and 
personal experience. During the first week, no 
conclusions are drawn and no report is given to the site 
or the customer. 

Both on-site and off-site personnel are interviewed 
during a review. Relevant contractor personnel, 
typically including top management and Field 
personnel, are interviewed at the site. DOE personnel 
from headquarters through field and area offices are 
interviewed to obtain the customer's perspective. 
Regulators including state and EPA are interviewed 
when appropriate. Stakeholder input is accepted when 
requested by the customer. The interviews are 
conducted to gain an understanding of the operation of 
the site, not to compromise or alter site operations, or 
to serve as an additional channel of information to off-
site organizations. 

After the first on-site week, the team gathers for a 
few days to compare information gained with the 
review plan. If necessary, the review plan is revised 
and general plans are made for the second week of the 
on-site work. 

During the second week on-site the team continues 
with interviews and inspections consistent with the 
charter and revised review plan, and meets each evening 
to share information. At the end of the second week 
the team may give a short out-briefing to the site and 
customer, but the content is limited to simple high-
level observations based on the evening discussions. 

D. Prescriptive Phase 

Following the on-site diagnosis, the team gathers 
at Sandia or Los Alamos to develop current state 
assessments, a desired state definition, and path forward 
recommendations. This prescriptive phase usually 
requires four or five days. 

Consensus begins with brainstorming to develop 
assessments of the current state of the site. 
Brainstorming usually produces a large number of 
assets, liabilities, and barriers that are combined and 
summarized for eventual presentation to the site and 
customer. The current state assessment includes an 
evaluation of the environment around the program and a 
statement of assets and barriers to change. 

The desired future state is usually defined in the 
Charter but may be developed in conversations with the 
customer and the site. Commercial best business 
practice is frequently the benchmark for the future state. 
If the site has a vision or mission statement this is 

used to define the future state. If there is no mission 
statement one is created by the team. 

With the end points defined, the Team uses a gap 
analysis process, Figure 1, to develop a path forward 
recommendation. The current state assessment and the 
desired future state form end points of a progression. 
Using their knowledge of site resources, a path forward 
is developed to close the gap between the present and 
desired future states. 
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Figure 1. The gap analysis process. 

The path forward, constructed from resources 
available to the site, must be credible. The Red Team, 
however, is not bound by the same constraints as site 
personnel. This allows the team to create a bounding 
case that can achieve success with the minimum 
resources. This path can be considered a "zero based 
path" since it begins with the technical logic and then 
defines the resources necessary to perform the work. It 
is antithetical to assured full employment so it is 
frequently resisted. The bounding case path forward is 
not easy to implement but it is designed to be 
achievable, and to assure success as defined by the 
customer's needs for the site. It represents an 
opportunity for the site, the customer, the regulators 
and the stakeholders to change their way of doing 
business. 

The primary product of the consensus week is a 
briefing package for presentation to the customer and 
the site. In addition the team produces as much 
information for the final report as possible. The 
briefing package is presented to the customer and the 
site individually or together as directed by the customer. 
The information in the briefing package is the basis for 
the final report. 

E. Report 

Following the consensus week and the out briefing 
presentation, the team prepares a detailed report. The 
report contains the assessment, the path forward, and all 
supporting information necessary to understand the 
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review and report. It includes the charter, assessment 
plan, resumes of the team members and other pertinent 
information. The organization of the report is designed 
to focus the reader on the gap closure recommendations 
— the Red Team's value added product. Assessments 
and diagnoses are a means to create gap analysis, and so 
are given less importance. A predecisional draft is sent 
to the site and the customer to check for errors of fact. 
Factual errors are corrected and any conclusions that are 
altered by these corrections are changed by consensus of 
the team. Opinions of the team based on accepted facts 
are not changed even though the site may not concur. 
When the review is completed, the report is sent to the 
customer for disposition. Many of the reports prepared 
for the DOE have been printed by the Government 
printing office and are listed in the bibliography. 

After the report is sent to the customer, the work of the 
Team defined in the charter is complete. If the site or 
customer requests, the Team or individual Team 
members are available to explain the report or assist in 
implementing recommendations. It is not the intent of 
the Team to develop follow-on work, and further work 
is at the discretion of the customer. 

III. EFFECT 

Reality and the perception of reality frequently 
differ in organizations immersed in rapidly changing 
environments, a form of denial. One of the Team's 
functions is to bring these views together. The 
response to coalition of these views differs from site to 
site but always involves the pain of change. Some 
sites spend a great deal of effort refuting the work and 
opinions of the team. This is generally futile, since 
the review is not an audit and the site is not required to 
accept the team's recommendations. Some 
organizations adopt the Teams recommendations and 
begin implementation. This usually results in dramatic 
changes in their methods of doing business, and leads 
to even more creative ways of solving problems. The 
latter response is the most productive since the review 
is meant to be a challenge to the site to develop better 
methods of doing business. 

Since June 1, 1991, the Los Alamos/Sandia 
organization has lead reviews of many facilities and 
programs including: 

1. Hanford Waste Vitrification Plant 
2. Hanford Site Tank Waste Disposal Strategy 
3. Hanford Tank Farm Operations 
4. Savannah River Defense Waste Processing Facility 
5. Hanford PUREX Plant Transition to Deactivation 
6. Savannah River In-Tank Precipitation 
7. Rocky Flats Plant 

8. Waste Isolation Pilot Plant Bin and Alcove Test 
Programs 

9. Oak Ridge Isotope Facilities Shutdown Program 
10. Mound Plant 
11. Pinellas Plant 
12. Sandia National Laboratories Environmental 

Restoration Program 
13. Sandia National Laboratories Human Resources 

Program 
14. Los Alamos National Laboratory 

Environmental Restoration Program 
15. Los Alamos National Laboratory Controlled Air 

Incinerator and Area G Expansion 

Typically, the reviews have been pivotal to major 
changes in the direction of these projects. For 
example: 

• As recommended by the review team construction 
of the Hanford Waste Vitrification Plant has been 
delayed 

• The PUREX process for transition to safe 
deactivation is proceeding based on the Red Team's 
proposed path forward. 

• Transition work at Rocky Flats is being patterned 
on the Red Team's suggested path forward. 

• Cancellation of in situ radioactive waste tests at 
WDPP was tied to the ITR WIPP review. 

The Red Team review process, although often 
painful, has produced sound assessments and paths 
forward and has been the basis for many changes at 
DOE sites. 

IV. CONCLUSIONS 

Based on past ITR reviews, two basic problems 
appear to be impeding the transition of the complex 
from its cold-war mission: 1) business methods are 
inconsistent with modern commercial practice, so 
project-style management of the complex is not 
possible; and 2) the complex lacks die equivalent of the 
cold-war defense mandate so it is being driven by 
multiple outside influences. Changing to commercial 
business methods is the simpler of the problems. Size, 
complexity and history have not prevented changes in 
the commercial sector, and should not prevent them in 
the defense complex. Development of a new mission 
or missions is far more difficult. A desired state must 
be defined so that the direction for change can become 
clear and a new path forward undertaken. It is time to 
prepare a simple and orderly transition to a state that 
meets the current needs of the country. 
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DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 
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