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Abstract 
An Independent Technical Review was conducted of the Environmental 
Restoration Project. The objective of the review was recommendations, from 
a commercial perspective, on a systems level path forward to safe, minimum 
cost and schedule project completion. The work presented represents the 
consensus analysis and recommendations of thirteen individuals with varied 
backgrounds, expertise, and experience. The ITR team recommends that the 
barriers to the opportunity described in the diagnosis be eliminated using an 
integrated DOE-Sandia system approach. Piecemeal changes will not result in 
the desired commercial efficiency. DOE needs to operate as the contracting 
agency for a Major System Acquisition. If it does not, commercial 
performance will not be achieved regardless of the contractor. Likewise, 
Sandia needs to establish and implement the necessary project structure and 
management systems to operate with commercial contractor like efficiency. 
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2. PREFACE 

This report documents an Independent Technical Review (ITR) 
diagnosis of and recommendations for the Sandia National Laboratories 
(SNL) Environmental Restoration (ER) Project. The review was conducted at 
the request of the Sandia National Laboratories Energy and Environment 
Division and the Internal Programs Division. The team carried out the 
review in March 1994. The work presented represents the consensus analysis 
and recommendations of thirteen individuals with varied backgrounds, 
expertise, and experience. 

The review and recommendations represent an independent 
government and commercial perspective and evaluation of information 
available to Sandia personnel. Information for the review was drawn from 
documents provided by DOE-ERPO, DOE-KAO and Sandia as well as 
information from presentations, discussions, interviews, and site inspections 
at the SNL site during the week of March 7 to 12. Some of the information is 
repeated here to support the discussion and is not meant to imply discovery 
of the information by the review team. However, team members, acting as 
independent reviewers, may have perceived or evaluated the information 
from a perspective that differs significantly from that of DOE-ERPO, DOE-
KAO, and Sandia personnel. 

The diagnosis and recommendations address the opportunities 
and barriers that, from the ITR team's perspective, provide the highest 
leverage for near-term project improvement. As the identified areas are 
addressed, other second order barriers, not addressed in this report, may 
require attention to continue the improvement in project cost efficiency. 

The process and rationale used by the team to arrive at its 
recommendations are also described in the report. Their description in the 
report is not meant to infer the absence of similar or preferable processes at 
Sandia, DOE-ERPO, or DOE KAO. 
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3. EXECUTIVE SUMMARY 

Scope 

The Independent Technical Review (ITR) team was chartered by 
Sandia management to assess the Sandia National Laboratory Environmental 
Restoration Project from a commercial perspective and to make 
recommendations on a systems level path forward to safe,1 minimum cost 
and schedule project completion. 

The Sandia Environmental Restoration Project 

In late 1989, Sandia assumed management of environmental 
restoration at its installations. The project had been managed by the 
Department of Energy Albuquerque Operations Office. From 1989 to the 
present, the number of suspect contamination sites grew from 117 to 219. 
The program budget in Fiscal Year 1990 was approximately $4 million. From 
Fiscal Year 1992 through the present, the program grew to ~$30M/year, with 
budgets increasing ~100%/year. The focus during this period was establishing 
a program basis. In mid 1993 the Environmental Protection Agency issued 
the Department of Energy Kirtland Area Office and Sandia a Resource 
Conservation and Recovery Act Part B permit. The permit's Hazardous and 
Solid Waste Amendments' (HSWA) module established corrective actions 
milestones for the contamination sites on the Albuquerque site, with the 
exception of the chemical waste landfill which is a RCRA closure. For Sandia 
sites outside of Albuquerque (i.e., Tonopah Test Range, Salton Sea, and other 
off-sites, the primary regulatory driver is CERCLA. 

The Department of Energy Albuquerque Operations Office 
environmental restoration program was redefined as a Major System 
Acquisition project during the Fiscal Year 1990-1991 period. The first Sandia 
project baseline was hastily developed in mid-Fiscal Year 1991. Based on 
known deficiencies, the definition of a new project baseline began in late 
Fiscal Year 1992 and continued into Fiscal Year 1993. The new project baseline 
was validated in a Department of Energy February, 1994 review. 

Diagnosis 

The function of the diagnosis is to provide the basis for high 
leverage project improvement recommendations. The ITR Team's week-

1 / /Safe" refers to safety of personnel due to the nature of the contamination, and the type of 
activity. 
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long site diagnostic review focused on a commercial perspective of the 
Environmental Restoration project technical, regulatory and management 
basis, approach, and implementation. 

The ITR team concluded that: 

• DOE is not operating like the contracting agency for a Major System 
Acquisition in its interactions with Sandia. 

• Sandia is not operating like a commercial contractor in its interactions 
with DOE. 

• At the current stage of development, the Sandia ER project is more 
bookkeeping than solution focused. 

Specific diagnostic assessments include: 

• The Sandia environmental restoration project is doable near term. 

The apparent risk to public health and the environment is low. The 
limited corrective actions required can be implemented with current 
technology and within current funding levels. The regulators are 
seeking corrective action progress. The preliminary investigation data 
base is adequate to support significant near term environmental 
restoration at several sites. 

• As presently defined, the environmental restoration requirements are 
not sufficient to establish the minimum project scope, schedule, and 
cost with contractual certainty. 

DOE and Sandia have not established cleanup and the project 
endpoints. DOE and Sandia, as Kirtland Air Force Base tenants, do not 
have administrative control over all the work sites. DOE has not 
established the request-for-proposal equivalent of a cost or schedule 
requirement. 

• The project baseline represents an open ended, unconstrained scope, 
cost, and schedule estimate. 

In the absence of clear project requirements, Sandia has defined and 
DOE has validated a low risk, conservative, multi-decade baseline. The 
baseline does not estimate out-year remediation costs. 

• The project lacks an effective regulatory strategy. 
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A coordinated objective for negotiating with the regulators and 
interacting with the public was not evident. By not establishing 
realistic future land use based on community values, DOE and Sandia 
have allowed the cleanup requirements to be set at the default most 
stringent residential level. 

• Sandia, DOE KAO, and DOE ERPO management roles, authorities, 
priorities, incentives, and processes have not been defined to efficiently 
execute this project. 

The ITR team observed at both Sandia and DOE a general absence of an 
understanding of and experience in the management principles and 
processes required to execute a project with commercial-like 
performance. Furthermore, as presently developed, the management 
system does not encourage or reward prudent risk taking on the part of 
the DOE and Sandia project management. 

Sandia management has allowed the ER project team to be isolated 
from and therefore replicate some aspects of the Sandia infrastructure. 

Recommendations 

The ITR team recommends that the barriers to the opportunity 
described in the diagnosis be eliminated using an integrated DOE-Sandia 
system approach. Piecemeal changes will not result in the desired 
commercial efficiency. DOE needs to operate as the contracting agency for a 
Major System Acquisition. If it does not, commercial performance will not be 
achieved regardless of the contractor. Likewise, Sandia needs to establish and 
implement the necessary project structure and management systems to 
operate with commercial contractor like efficiency. 

The team recommends a redefinition of the objective for the Sandia ER 
project as the first step in the path forward: 

Complete necessary regulatory corrective actions 
while satisfying public concerns 

at minimum cost. 

This objective identifies environmental restoration as a task to 
be completed. It is intended to evoke effective project management as well as 
prudent risk taking, and avoid confusion with an ongoing level-of-effort 
program. ER project dollars spent on anything other than liability reduction 
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corrective actions and satisfying public concerns are considered base 
activities/overhead. 

The ITR Team has three path-forward recommendations: 

• Run the project as a contract. 

Establish a formal DOE-contractor agreement on the clean-up work to 
be done and the corresponding schedule and cost. Project management 
should be held accountable to a few key measures that track the 
progress and efficiency of the clean-up. 

• Focus the available resources on reducing the threat to public health 
and the environment. 

Bureaucratic and low-value activities should be identified by a 
cost /benefit analysis and eliminated. The resulting savings in 
infrastructure costs should be reapplied to the actual cleanup effort. 

• Enable early closure of the ER sites. 

Develop an objective focused regulatory strategy. Standardize and 
simplify the site closure process. Build early acceptance of the closure 
process and priorities by the regulators and the public. Use commercial 
ER practice and field experience wherever feasible. 

Potential Near Term Actions 

Based on its recommendations, the ITR team suggests the 
following near term actions by DOE and Sandia: 

• Maintain the current project approach until a high leverage, cost 
effective basis for change is defined and approved. 

The existing path forward must be maintained to support RCRA 
HSWA permit milestones until a new approach has been developed, 
refined, and approved by the public, the regulators, and the DOE. 

• Initiate land use planning immediately. 
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Integrated land use planning for Kirtland AFB is essential to an 
efficient environmental cleanup process. Since regulatory approval is 
not an issue, this effort should be initiated immediately. 

Establish a new project basis. 

Based on the ITR team's detailed recommendations, DOE and Sandia 
should define a new, contractual project basis by May, 1994. 

Provide project management assistance. 

To accelerate progress up the learning curve, the current Sandia ER 
project managers need mentor support from seasoned Sandia or 
commercial project managers. The support should be full time in the 
near term. 

/ 
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4. BACKGROUND 

4.1 Early History of the Environmental Restoration Program at 
DOE/AL 

In 1983, environmental issues at Oak Ridge National Laboratory 
(ORNL) triggered the creation of the Environmental Restoration (ER) 
Program at the DOE Albuquerque Operations Office (DOE/AL). DOE/AL, 
established a task force in August of 1983 to determine if the DOE/AL's 8 
major weapons development and production facilities had similar 
environmental problems. In November 1983, the task force recommended 
that a program should be developed to assess and remediate environmental 
issues at the 8 sites. The DOE/AL ER Program, initially named the Site 
Characterization and Remedial Action Program was later renamed the 
Comprehensive Environmental Assessment and Response Program 
(CEARP). The program's missions were: 1) determine the status of 
environmental compliance at each of the major facilities with respect to the 
principle environmental laws (CERCLA, NEPA, CCA, CWA, SDWA, TSCA, 
and FIFRA), with emphasis on CERCLA and RCRA, and 2) assess and conduct 
remedial actions at inactive waste sites. 

Implementation of the program was begun through a 
combination of DOE/AL, DOE/AL Area Offices, DOE/AL Prime Contractors, 
and the Los Alamos National Laboratory Technical Support Office. A 1984 
summary report indicated a total of 106 inactive waste sites at the 8 facilities. 
Today, the total is over 2,000. 

The CEARP program only existed a short time before events 
overtook it. In September 1987, the DOE/HQ Defense Programs announced 
the establishment of a new DOE headquarters environmental restoration 
budget category for: " remediation of inactive hazardous and radioactive 
waste sites" at all DOE/HQ/DP facilities. 

In March of 1989, the Secretary of Energy appointed a Special 
Assistant for Coordination of DOE Defense Waste Management. In October of 
1989, the Office of Environmental Restoration and Waste Management (EM) 
was created, integrating the Department's entire environmental restoration 
program. 
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4.2 The Sandia National Laboratories ER Program 

In late 1989, Sandia put forth a proposal to manage the ER 
project for its installation. DOE/AL accepted the proposal. A small internal 
staff was assigned to the program, and a contractor was brought on board to 
perform the majority of the work, much like the DOE model at the time. 
When the ER program was moved into the Waste Management Department 
in 1990, the structure of the program shifted to increasing reliance on Sandia 
staff supplemented by on-site subcontractors. 

In late FY90, the budget for the ER Program at Sandia was 
approximately $4 million. From early FY92 through the present, the program 
has grown rapidly with budgets increasing ~100%/year. The focus during this 
period was building the program infrastructure, establishing the management 
and technical approach, performing the initial pre-RFI assessments, and 
identifying any additional sites (during the FY92-FY93 time frame, the 
number of sites grew from 117 to over 200). In August of 1993, the EPA issued 
a RCRA Part B HSWA module to DOE/Sandia, which established corrective 
actions milestones for all of the Albuquerque sites except for the chemical 
waste landfill area which is a RCRA closure. All sites located outside of 
Albuquerque are governed by CERCLA. 

4.3 The ER Project Focus 

The environmental restoration activity was defined as a Major 
System Acquistion (MSA) project during the FY90-91 period. The first project 
baseline was hastily developed in mid-FY91 in response to a DOE/AL 
directive. Based on known deficiencies, the definition of a new project 
baseline began in late FY92 and continued into FY93. The new project 
baseline received a DOE validation review in February 1994, with the Sandia 
management understanding that the baseline was acceptable to the DOE and 
meeting their requirements and expectations. 
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5. RECOMMENDATIONS 

Since the objective of the Red Team is improvement, the 
recommendations are presented before the detailed diagnosis. Our intention 
is to allow the reader to first internalize the recommended path-forward, 
while reviewing the diagnostic detail, rather than become side-tracked by the 
diagnostic detail itself. 

5.1 Terminology 

The Independent Technical Review Team adopted the following 
terms and definitions to communicate with reasonable surety with itself, the 
site, the Sandia customer, the DOE, the regulators, and the public. 

Liability The potential to incur a loss of credibility or assets. 
Liability encompasses all aspects of risk, safety, security, 
environmental, financial, and public interest 
implications. 

Activity Anything that consumes resources. 

Liability 
Reduction 
Activity 

Base Activity 

Activities which reduce the physical state of the liabilities. 

Activities which must be performed or maintained 
because they are mandated contractually or absolutely 
essential to keep the sites at a minimum acceptable 
liability state. 

5.2 Assumptions 

A practical SNL environmental restoration project is bounded by 
the diagnosis, described in Section 6, and assumptions about the project 
environment and the future. Using knowledge of the project environment 
gained during the diagnosis as well as experience based judgment, the 
Independent Technical Review team adopted the following assumption set as 
a basis for formulating its recommendations. 
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5.2.1 External Assumptions 

The clean-up issues resulting from past practices are known. 
The preliminary investigations adequately identified all suspect 
contaminated sites. 

The regulators are receptive to new system-level, solution 
oriented, remediation directions. The EPA and the State of New Mexico will 
continue to seek rapid action on site cleanup and closure, with priorities 
based on risk and public values. 

In the absence of significant liability drivers, funding will 
remain essentially the same or decrease. The Sandia ER project does not 
involve high-liability sites. DOE EM guidance on cleanup goals is to 
"eliminate and manage the urgent risks." With other higher priorities in the 
complex, it is unlikely that significant increases in funding will occur. 

Commercial technical expertise and technology are available 
through contracts. Both commercial and Government applications have 
resulted in development of cost effective cleanup technologies and processes. 
It is reasonable to assume that this expertise could be contracted for specific 
applications in the Sandia ER project. 

5.2.2 Internal Assumptions 

Rapid liability reduction can be supported through base activities 
efficiencies. The majority of the current ~$30M/yr. funding is consumed by 
the base-like activities as depicted in Figure 5.2-1. Assuming flat funding, the 
only way to make rapid, prioritized liability reduction progress is through 
identification of the true base activities and improved base activity 
efficiencies. In other portions of this report, many examples of such 
efficiencies are cited. These include a standardized and simplified approach to 
site closure, more effective regulatory strategy, and cost/benefit redirection of 
personnel currently assigned to the project. 
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Figure 5.2-1. Allocation of limited funds first to base-like 
activities, then to liability reduction activities. 

5.2.3 Project Scope Assumptions 

The ER sites represent a limited liability and this will not change 
in the near term. While the sites in the Sandia project set have not been fully 
characterized, they have existed in the current state without significant 
liability for a number of years. In light of the significant, available historical 
data, it is unlikely that any rapid change in liability will occur in the near 
term. 

Any path forward must be in graded compliance with applicable 
DOE orders, codes, and standards. These requirements and the associated 
compliance should be commensurate with the size of the project and the low 
public and environment risks involved. Re-evaluation of "applicable" will 
lessen the implications of compliance as the sites are closed. 
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5.3 General Recommendations 

5.3.1 A New Framework Is Required 

The considered opinion of the team is that the inefficiency and 
slow progress observed are inherent in the way the DOE and Sandia are 
approaching the ER project. Piecemeal changes will not be sufficient to 
accomplish the improvement desired. A new conceptual framework is 
required: 

• DOE needs to operate like the contracting agency for a Major System 
Acquisition or commercial performance will not be achieved 
regardless of the contractor. 

• Sandia needs to operate like a commercial contractor to approach 
commercial cost and schedule performance. 

5.3.2 The Path Forward 

The team recommends a redefinition of the objective for the 
Sandia ER Project as the first step in the path forward, as depicted in Figure 
5.3-1. The past objective appears to have been to quickly build a program-like 
environmental restoration activity. Based on its charter, the ITR team 
constructed the following new project objective: 

Complete necessary regulatory corrective actions 
while satisfying public concerns 

at minimum cost. 

This objective identifies environmental restoration as a task to 
be completed. It is intended to evoke effective project management as well as 
prudent risk taking, and avoid confusion with an ongoing level-of-effort 
program. ER project dollars spent on anything other than liability reduction 
corrective actions and satisfying public concerns are base activities/overhead. 
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^ ^ ^ l OBJECTIVE I 

Build a large 
program quickly 

Focus the resources 
on liability reduction 

Expedite site closure 

Complete necessary 
regulatory corrective actions 

while satisfying 
public concerns 

at the minimum cost. 

Figure 5.3-1. Path forward based on current state and desired future state. 

To move from the past objective to the new objective, the team 
recommends two path forward actions for DOE and Sandia management: 1) 
focus the resources on liability reduction, i.e., activities that reduce the 
physical state of the liability, and 2) expedite site closure. The intent of these 
two actions is to address what the team thinks are the two highest leverage 
areas, shown graphically in Figures 5.3-2 (current project) and Figure 5.3-3 
(proposed redefined project). 

Focusing resources on liability reduction drives down base 
activities. Base activities do not contribute directly to the project objective 
and should be reduced and controlled to the minimum essential. For similar 
commercial jobs, the team felt that the cost of base activities was about $3 for 
every $2 of liability-reduction costs. 

Expediting site closure gets the task done sooner, and thereby 
reduces cost. There are fixed base-activity costs (e.g., reports, paperwork) 
associated with each open site and with the ongoing project, so a shorter 
project with continually decreasing scope will cost less. 
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Focus the resources on liability reduction 
- Run as a contract 
- Manage by a few key measures 

Expedite site closure 
Use the fast track process 
Establish land use 
Develop an integrated 
regulatory strategy 
Use commercial practice 

TIME 

Figure 5.3-2. ITR approach to improving the current project. 

Given the dynamic nature of the environmental restoration 
mission, the Sandia ER project organization must continually evaluate 
whether human and technology resources are being effectively used and 
contingency issues are being effectively managed. Regulatory issues have 
profound effects on the organizational realities of an environmental 
restoration project, directly influencing technical options and schedule and 
indirectly, but decisively, influencing cost. However, regulatory driven 
project approaches are not necessarily optimal from the standpoint of long-
term goals and performance objectives. Furthermore, from DOE's standpoint, 
budget, in particular annual available budget, is the key resource limitation 
and therefore has a direct influence on the technical options, schedule, and 
ultimately the regulatory strategy necessary. Thus, there is a need for a strong, 
flexible environmental project organization that can take advantage of 
technical resource and schedule productivity opportunities to ease the 
divergent pressure of DOE cost and regulatory risk consciousness. 
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Figure 5.3-3. Conceptual improvement in the relationship of the project 
liability reduction and base activities. 

5.4 Focus on Liability Reduction 

A principal goal of the DOE and Sandia management should be 
to focus the resources on liability reduction. The team has two 
recommendations to achieve this: 

• Run the project as a contract (or multiple contracts). 

• Manage the project by the few key measures. 

The first is intended to focus management at the DOE-contractor 
interface on objectives (the What's) rather than methods (the How's). The 
second is intended to highlight the few key measures of success ("few" in the 
Pareto sense), and thereby direct the attention of each level of management to 
the appropriate level of detail. 
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5.4.1 Run as a Contract 

The ER project should be based on a written DOE-contractor 
MSA Agreement covering the work to be done, as well as the schedule and 
cost. (There could be more than one Agreement if it makes sense - e.g., one 
for active and one for inactive sites.) The Agreement and subsequent changes 
should be signed by both organizations. It should spell out DOE requirements 
clearly, but allow the contractor maximum flexibility to achieve these 
requirements efficiently. The DOE approach to construction of a major facility 
might be a good model for the Agreement, since construction uses some of 
the same DOE orders and directives on management. 

A single DOE contracting officer should control both the project 
requirements and budget. DOE should discontinue current practices which 
allow informal and verbal requirements to be provided by headquarters staff, 
AL/ERPO, and KAO personnel. 

To approach commercial standards for performance, DOE and 
the contractor must insist that managers at all levels take a risk management 
cost/benefit approach to the ER project and eliminate low-value tasks and 
bureaucracy. Managers and staff must believe that they will be evaluated on 
cost and schedule performance in addition to the current standards of 
regulatory compliance, public acceptance, and DOE order compliance. There 
must be incentives for the project team to invent simpler procedures and take 
prudent risks to achieve competitive costs. 

We have chosen words carefully in this section. We use 
"Agreement" rather than "Contract" since DOE might not want to invoke all 
requirements that come with a formal contract. We use "Contractor," rather 
than "Sandia," since we believe a formal Agreement is needed independent 
of who performs the work. 

5.4.1.1 Sandia Organize for Efficiency 

Sandia should determine the key capabilities it has or wants to 
acquire in ER (competitive advantage), and internally perform only those 
functions required to support these capabilities. All other tasks should be 
subcontracted to the best commercial sources. 

Sandia should transfer some of its technical and schedule risk to 
subcontractors. Contracting for specific deliverables (e.g., RFIs), rather than 
for personnel to augment Sandia staff, would move responsibility for 
management and load leveling to the subcontractor. For example, 
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subcontracting for drilling by the foot rather than for drilling rigs by the day 
places the risk for drilling unknowns on the subcontractor rather than 
Sandia. 

As more tasks are subcontracted, the current structure with four 
more-or-less equivalent ER departments might be reorganized to reduce 
redundancies and add flexibility. 

5.4.2 Manage by The Few Key Measures 

DOE should evaluate contractor performance strictly on the 
terms of the proposed Agreement, just as in a commercial contract. The team 
recommends that key measures be captured in the Agreement in simple 
ways: 

• Milestones that capture schedule and performance requirements 
(leading indicators of eventual successful completion, as well as 
completion of important portions of the work), 

• Metrics tied to project objectives (e.g., overall site closure requirements 
like that shown in Figure 5.4-1, measures of cost control), 

• Peer reviews or bench marking against other organizations 
performing similar work. 

In each case, the team recommends adherence to the following 
principles (extracted from the work of quality expert Phil Crosby's): 

• Measure only the few things that are important to project objectives. A 
few measurements will focus the attention of the project team. More 
metrics will cost more and will generally be less effective. 

• Simple measures, intelligently applied, are usually better manage
ment tools than complicated pricise ones. 
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Of Open 
Sites Requirement 

Fiscal Year 

Figure 5.4-1. Key metrics must be tied to project objectives. 

5.5 Expedite Site Closure 

The ITR team has several specific recommendations to support 
early execution of the cleanup process, as depicted in Figures 5.3-2 and 5.3-3. 
The recommendations offer high leverage in reducing overall project cost 
and in expediting the cleanup process. The ITR recommendations include: 1) 
establishment of a standard fast track corrective action process, 2) 
development of preliminary future land use end-state selection process, 3) 
coordination of a regulatory compliance strategy among DOE, contractors and 
stakeholders, 4) and integration of commercial ER practices and field 
experience. The recommendations are described in the following sections. 
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5.5.1 Standard Fast Track Corrective Actions Process 

5.5.1.1 Background 

The EPA is currently developing a more streamlined regulatory 
process to reduce the amount of RFI work plans, as well as to reduce the 
review and approval time required for work plan initiation. Two processes 
currently being used by the EPA include the "Plug-in Process" and the 
"Presumed Remedial Alternative." The Sandia ER project remediation sites 
and OUs must be restructured to take full advantage of the streamlined 
processes. 

The Plug-in approach is a way of structuring a remedy for sites 
and subsites which have the same established end-state requirements and 
require similar technology requirements for treatment. This approach also 
applies to sites/subsites that are similar physically and share similar 
contaminant types. The "Plug-in Process" identifies a standard remedial 
action and then defines a process that will be used to determine where the 
remedial action shall be applied. 

The "Plug-in Process" can be selected prior to fully characterizing 
the site or subsites. Subsites will be characterized concurrently or at different 
times as part of the remediation process. If the conditions at a site match pre
defined conditions, the site will be "plugged-in" to the remedial action and be 
subject to its requirements. EPA can verify that the cleanup technology is 
appropriate as part of the on-going cleanup/characterization and does not 
have to evaluate and approve selected remedies prior to implementation. 

The "Plug-in Process" selects a remedy for a given range of 
conditions. Instead of matching several remedies to a single site, the "Plug-in 
Process" matches several to a single remedy. The process retains all the basic 
components of the requirements under RCRA and CERCLA, but rearranges 
and optimizes the order in which they are executed to minimize redundancy. 

The "Plug-in Process" carries many benefits in that it allows 
remedial action to begin without repetitive selection, review and approval 
processes. When applied to the over 219 Sandia ER sites this is expected to 
save a significant amount of time and resources both for Sandia staff and 
EPA. The process allows for a focused investigation at each site and also 
allows for both RFI work and remedial action to occur at the same time. Sites 
that have completed RFI work and have plugged in can begin remedial 
design and remediation action immediately, and are not held back by other 
subsites that are still performing a more focused RFI. 
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The Presumptive Remedy allows EPA to presume that a 
remedial technology is appropriate in cases where treatability data indicate 
that it will be effective. Multiple alternatives are not evaluated specifically for 
this remedial action based on previous application of the same remedial 
technology in other similar conditions, saving a significant amount of time 
and effort. The presumptive remedy is selected to meet all identified 
applicable or relevant and appropriate requirements (ARARS). 

Appendix B contains a detailed description of the Plug-In Process 
and Presumptive Remedy approach. 

5.5.1.2 Implementing The Standard Fast Track Process 

A process for the fast track approach must include a path forward 
in organizing the work flow and logic used to consolidate the work activities. 
The ITR recommended process includes the development of OUs/sites as a 
function of the future land use criteria, the treatment technologies and the 
contaminate types requiring remediation. 

The ER project has thoroughly reviewed land used by SNL on 
Kirtland AFB and identified locations where chemicals and radionuclides 
may have been released to the environment. These sites have preliminary 
identification of chemicals and radionuclides of concern and proposed 
remedial actions to be taken. The sites have been organized according to 
either type or geographical location, and grouped, sometimes arbitrarily, into 
operable units to take advantage of the economies of scale. 

The ITR recommended process for ensuring that sites are 
appropriately organized for the fast track process consists of four key steps, as 
illustrated in Figure 5.5-1. These steps are similar to those in use by the ER 
project (see the Project Implementation Plan) but have some additional 
characteristics. The process is suitable for the analysis of current site listing as 
well as for sites identified in the future. 

1. Site Categorization 

Identify each site by one specific category that guides 
the process for completing remediation. 

2. Site Prioritization 

Individually prioritize all sites currently available for 
remediation. 

3. Land Use Determination 
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Resolve the final land use decision to establish the scope of 
the remedial efforts. 

The land use process is described in Section 5.5.2. 

4. Technical Organization 

Group sites by common technology to share a common 
generic work plan. 

Site completion = f(Category, Land Use, Priority, Organization, Funds) 

RCRA Sites 

LAND USE 

CATEGORIZE 

I 
PRIORITIZE 

I 
ORGANIZE 

± 
REMEDIATE 

Technology! 
Efficiency j 
Factors | 

Plan 
, Work 

5.5.1.3 

Figure 5.5-1. Conceptual site closure logic. 

Site Categorization 

The site categorization decision process is illustrated in Figure 
5.5-2. The purpose of this process is to organize all sites into specific categories 
to: (1) eliminate as many sites as possible from the lengthy and costly full 
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corrective action process, and, (2) identify those sites where corrective actions 
may proceed. The categories are: Not Applicable, No Further Action, 
Immediate Corrective Action, Voluntary Corrective Action, Pending, and 
RFI/CMS/CM. These categories can be grouped into three types: 
administrative completion, interim action and final closure. Administrative 
completion includes the administrative processes for removing sites from the 
list of those needing further investigation or remediation. Interim action 
categories include actions taken to monitor a site until either full physical or 
institutional control can be established, or those actions taken to reduce risk 
or liability with or without prior regulatory agency approval. 

Site Data 

RCRA SITES 

i 
Site In Use? 

Not 
Applicable 

N 
3E 

Monitor 

Evidence Of A Release? 

I 
Inactive? 

Y *'""TY 
No Further 

Action 
Y Contamination Below 

Action Level? 
No Further 

Action 
Contamination Below 

Action Level? 

« N 

ICA 
Immediate Liability/Risk? 

JW 
Meaningful Cost or 
Schedule Reduction? 

E 
N 

Voluntary 
Corrective Action 

1 I 
Contamination Below 

Action Level? 
N 

Not In 
Permit + 
In The 
Permit 

Figure 5.5-2. Site categorization logic. 

Action Categories - Administrative Completion 

Category - Not Applicable 

A site identified by hearsay where a physical inspection or 
screening survey indicates that there is no physical evidence to justify any 
further action. Some sites have been previously placed on the HSWA permit 
module that were based on hearsay. Several of these sites have already been 
dropped from the list of sites to be remediated. There may be more sites that 
could be completed in this manner. 
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Category - No Further Action 

A site where physical inspection indicates a potential for 
contamination but where analysis of samples indicate no contamination 
above an action level. The action level is dependent on the land use category. 
Where a final land use category has not been established, it will be necessary 
to make an assumption of the reasonably assumed land use. If the final land 
use is different, then the action level may also change and move the site to 
another category or action. 

Action Categories - Interim Action 

Category - Immediate Corrective Action 

This includes actions taken without prior approval by regulators 
to correct an immediate problem that poses a direct threat to human health 
and the environment. This could include the installation of barriers to 
prevent human encroachment or prevent waste migration. This action may 
lead to closure of the site through the No Further Action or the 
RFI/CMS/CM process. 

Category - Voluntary Corrective Action 

This includes actions taken with agreement of the stakeholders 
provided there is a reduction in cost schedule or risk. This action may lead to 
closure of the site through the No Further Action or the RFI/CMS/CM 
process. 

Action Category - Pending Sites 

Until a site is under either the physical or institutional control of 
the ER project, final action can not be successfully implemented. It may be 
appropriate to take no action other than monitoring these sites until control 
has been established. Removing these sites from the prioritization process 
will focus the process on only the sites where remediation can be carried out. 

Final Closure 

RFI/CMS/CM 

This is the category for sites that will undergo the full RCRA 
process. 
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5.5.1.4 Site Prioritization 

The prioritization process, depicted in Figure 5.5-3, is composed 
of two sequential parts; a quantitative portion which uses the physical site 
characteristics, and a qualitative portion which uses values of the 
stakeholders. The quantitative portion is embodied in the existing Site 
Ranking System (SRS); the qualitative portion has not been completely 
linked to the quantitative system-e.g., stakeholder values on bad use, etc. 

Social 
Ecological 
Land use 
Money 
Technical 
Time 
Water 
Health 

COMPUTER 

Leadership 
PEOPLE Ownership 

Mgt. Risk 

Figure 5.5-3. Site prioritization logic. 

It is imperative that the stakeholder information be collected 
and applied at the earliest possible time. Planning and work can be 
undertaken in the absence of this information, but there is a strong risk that 
this will result in significant changes in future planning and ongoing work. 

The SRS was developed by Sandia, Los Alamos and a number of 
stakeholders. It meets the needs of stakeholders and has been used 
successfully at both Sandia and Los Alamos. The output of the SRS is a 
relative risk ranking based on simple observable characteristics. The SRS 
should remain the basis of the prioritization process. 
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Consensus stakeholder values have multiple uses in the ER 
work flow, principally in site prioritization and land use decisions. This 
means that only one process is required to develop these values. Stakeholder 
consensus should be obtained on topics such as: 

• The social value of land (e.g., religious significance) 
• Ecological values (e.g., trees rather than logging jobs) 
• Speed of site closure (e.g., worst first, easiest first, 

cheapest first) 
• Application of funds to problems (e.g., technological 

ranking is meaningful, technology can't be trusted) 
• Future land use (e.g., residential, recreational, industrial) 

A list such as this can be used to focus the collection of values. 
Some stakeholders may have values or expectations which are technically 
unobtainable, or in some other way cannot be achieved. While these should 
be heard, they cannot affect the work process. Some or all of these issues, and 
others not listed, will be important to the local stakeholders. Once these are 
established, they become part of the actual basis for project priority decisions. 

Budget levels are set by Congress and the DOE. Budget levels 
set the total base and liability reduction activity scope of work that can be 
undertaken. The distribution of funds among the projects can be influenced 
by the stakeholder values. 

Using the SRS risk ranking and the stakeholder values, the 
Project Leader and his team can prioritize the sites. In performing this 
ranking the organization should show ownership, leadership, and be 
rewarded for accepting management risk. Stakeholder information should 
not be used to produce a second tier mathematical process but should be used 
to produce a negotiated, intuitive reordering of work elements. The risk 
ranking will remain that generated by the SRS, but the order of work and the 
application of funds will be modified to meet the needs of the stakeholders 
consistent with regulatory and funding constraints. 

5.5.1.5 Site Organization 

i The site organization process consists of the steps illustrated in 
Figure 5.5-4. The purpose of the process is to ensure that sites complete the 
corrective action process as quickly as possible by taking advantage of the 
economies of scale. There are two activities which have the potential to 
speed the process: pre-approved generic RFI Work Plans and Fast-Track 
Corrective Action. 
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Approval 
of The 
Concept 

Sort Into OUs By 
Logical Technical Grouping 

s ^ 
OU 1 OU 2 OU 3 OU "n" 

Generic OU 
Work Plan 

I 
Regulatory Approval? 

I 
Apply Generic Work Plan 
To Highest Priority Site 

I 
Fast Track RFI/CMS/CM 

Process 

Figure 5.5-4. Site organization logic. 

Pre-Approved Generic RFI Work Plans 

Sites that could be remediated with similar technology or other 
common work elements can be organized into Operable Units (OU). For each 
OU, a common single-site generic RFI Work Plan could be developed. This 
generic RFI work plan would be submitted to EPA for approval. As funding 
becomes available, it would be applied to other sites in the OU to be 
remediated. 

Because there may be many sites that do not readily fall into an 
OU structure, or if there are only two or three sites in an OU, a slightly 
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different method could be employed. All of these sites could be grouped 
together into one OU. A generic RFI Work Plan could be developed that 
would contain all of the common elements of a plan. As funding becomes 
available, based on the priority ranking, this generic RFI Work Plan could be 
modified to include the site-specific information and sent to the EPA for 
approval. 

Fast-Track Corrective Action 

If, at some time during the corrective action process, it becomes 
obvious that there will only be one feasible corrective measure that would be 
reasonable, then it may be possible to operate concurrent activities or reduce 
the steps in the process for final corrective action to take place, as illustrated 
in Figure 5.5-5. This would require that Sandia and DOE ER management 
negotiate an agreement with EPA that would allow: 1) the start of next steps 
before the previous step is completed and approved or 2) a site to bypass the 
corrective action process steps and skip to the approval process of the selected 
final corrective measure. The selected final corrective measure would still 
need review and approval by EPA and the stakeholders. 

hppty Cfenarie WoHk P\sn 
To Highest Priority Site 

* 

RFI Work Plan RFI Work Plan 

* 

RFI Implementation RFI Implementation 

+ 
CMS Work Plan CMS Work Plan 

^ 

+ 
^ 

CMS Implementation 

^ 

CMS Implementation 

• 
CMS Report CM Selection and Approval CMS Report CM Selection and Approval 

Figure 5.5-5. The fast track process logic. 
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5.5.2 Land Use and Project Definition 

A principle purpose of the ER Program is to assure and protect 
future beneficial uses of land associated with DOE past activities. When the 
concepts of site cleanup were first integrated into DOE planning in the late 
70's and early 80's prior to the application of RCRA and CERCLA only limited 
cleanup was anticipated. Early planning was oriented toward protecting 
people and the environment from the spread of contamination. However, 
there was little expectation of restoring to near natural conditions. This 
approach became unpopular during the 1980's and DOE was placed in a 
position where such an approach was considered socially unacceptable. 
Significant oversight of regulatory bodies and public scrutiny forced DOE to 
modify its position significantly and plan for very significant cleanup. The 
current situation at Sandia may be an outgrowth of this extreme pressure. 
Sandia planning is currently based on expectation of cleaning sites to 
residential use standards. 

The issue of "how clean is clean" has been the subject of severe 
debate and is now evolving to a consideration of the need for balance between 
cost and benefit. Current thinking is moving toward establishing realistic 
projections of the future uses of land and directing cleanup efforts 
accordingly. 

The Sandia ER Project is at a critical point in its evolution. Sites 
have been identified and mapped and some sense of risk has been 
determined. Timely projections of target land uses for all the site areas would 
provide a framework for focusing future efforts. Because actual field 
remediation has not yet begun, Sandia has an opportunity to avoid problems 
encountered throughout the DOE complex. 

A recent "Project Performance Study" completed for DOE EM in 
November 1993 describes issues encountered in the execution of restoration 
projects throughout DOE. Compared to commercial restoration projects DOE 
efforts lack definition early in the process and this almost always results in 
significantly increased cost during implementation. One conclusion of the 
study is that DOE should improve project definition prior to the commitment 
or authorization of funds. The Red Team believes realistic land use targets 
are fundamental to project definition. 

Figure 5.5-6 provides a conceptual picture of the value of land 
use in project planning. The well defined project can be based on an agreed to 
target of realistic land use. This serves as a basis for all subsequent activity 
and if done with discipline should result in minimal project changes or 
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regulator intervention during remedial actions. A poorly defined project can 
result from excessive land use targets. Action levels under such 
circumstances can dictate cleanup to background levels. Sufficient 
characterization to define background and the area above such a criteria is 
prohibitive. An automatic result is that the project itself is poorly defined 
resulting in surprises, delays and increased cost. This extreme example is 
oversimplified but illustrates a very real dilemma that can be avoided by 
Sandia. 

WELL DEFINED PROJECT 

Realistic Land Use 
Targets Established 
With Stakeholder 

Buy In 

Appropriate 
Action 
Levels 

Established 

Characterization 
Appropriate to 

Risk and 
Target Uses 

Remedial Design 
Defines Project 

-Cost Estimate 
-Schedule 

-Contingency 

TK 
Remedial Action 

linimal Project Change or 
Regulator Intervention 

POORLY DEFINED PROJECT 

Excessive 
Land Use 

Targets Dictated 

Potentially 
Vague and 
Unrealistic 

Action Levels 

Probable Under 
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Relative to Design 
for Unrealistic Targets 

Remedial 
Design Poorly 
Defines Project 

-Cost Estimate is a Guess 
-Schedule Driven by Arbitrary 

End Date 
-No Basis tor Contingency 

Remedial Action 
-Potential Surprises 

-Delays 
-Cost Increases 

Figure 5.5-6. The value of land use planning in project definition. 

5.5.2.1 Establishing Land Use Targets 

Successful determination of future land use targets requires 
integration of the interests of a broad spectrum of stakeholders. DOE can 
arbitrarily establish future plans for land that it controls but experience has 
shown this is not functional. Accordingly, it is advisable to identify public 
and private groups who have an interest that can constructively contribute to 
realistic projections. Several other DOE reservations are in various phases of 
the process of integrating land use and their lessons learned should be 
reviewed. Because land ownership, interested parties, and contamination 
varies significantly the process should be tailored for Sandia uniquely. 
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Figure 5.5-7 lays out the basic conceptual steps. Sandia staff 
demonstrated awareness of the approach and are encouraged to undertake the 
effort. 
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Figure 5.5-7. A process for establishing land use targets. 

5.5.3 Develop An Integrated Regulatory Strategy 

To improve the efficiency and effectiveness of project 
interactions with the public and the regulators, the ITR team recommends 
the development of a coordinated regulatory strategy. This strategy would 
include the establishment of a cooperative Regulatory Strategic Plan with 
other active site partners including DOE, Kirtland AFB, the Dept. of Interior, 
Sandia, other site tenants, permitees, and stakeholders. The strategic plan 
should focus on near- and long-term regulatory approaches to assure early 
completion of site remediation with minimum regulatory road blocks. The 
strategic plan should draw on previous successes and be focused on 
compliance planning as well as reduction of cost and schedule impacts. 

The strategy would include both an internal process and external 
process. The internal process would be establishment of common goals and 
path forward strategies among all site potentially responsible parties. This 
would include establishment of consistent future land use selection criteria, 
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organization of integrated work plans, and development of a standard site 
wide process for prioritization. 

The external process would include establishment of a 
stakeholders integration process within the Regulatory Strategic Plan. The 
stakeholders should be involved in all aspects of identification and 
development of the regulatory strategic approach. The process should be 
focused on early identification of potential regulatory delays and 
development of proposed alternatives before specific issues can delay or stop 
cleanup and remediation activities. 

The regulatory strategy should assure that a unified approach is 
established and fully integrated into each of the site wide remediation 
processes. Issues on site roles, responsibilities and liabilities should be 
identified and corrected as part of this regulatory strategy. The process and the 
integration of missions, visions and project objectives should be such that 
significant results in site remediation progress is achieved. Based on a fully 
integrated approach with all parties a significant schedule reduction and cost 
savings to both the projects and taxpayers should also be realized under this 
process. 

One aspect of this regulatory strategy should focus on the project 
objective of implementing the minimum necessary requirements, while 
satisfying the stakeholders and regulators, with the minimum costs. In 
meeting this objective, the regulatory strategy should consider an approach 
for identifying the set of requirements of Orders, Codes and Standards that 
apply to the remediation process. The requirement set should be built around 
the relative hazards for each of the OUs/sites and be commensurate with the 
current and potential hazards involved. The Sandia subject matter experts 
(Safety, QA, WM, Environmental Protection, etc.) should identify the 
minimum requirements for each grouping of sites. The process of identifying 
these minimum requirements should be integrated within the Regulatory 
Strategy and be part of the Stakeholders and Regulators decision process. 
There may be several levels of requirements ranked on risk which can be 
applied to the prioritization process. This process should assist in 
demonstrating that the only necessary requirements are being implemented 
throughout the project. 

5.5.4 Use Commercial Remediation Practices and Field Experience 

To effect substantial progress in Sandia field efforts, a 
commercial or minimalist approach should be taken with respect to field 
activities. Each step within the site screening, investigation and remediation 
process should be evaluated and justified against commercial based criteria 
(i.e., cost, regulatory requirement, ROI incorporating schedule and risk 
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reduction, maintenance level). While planning/monitoring field efforts, one 
should ask the question: Has enough data been acquired, or progress 
achieved to satisfy the regulatory requirements and advance to the next step 
in the process? If taken, this approach will lead to the minimum number of 
steps, lower costs, and faster end results in ER field efforts. 

5.5.4.1 Avoid Unnecessary Characterization and Testing 

Following guidance and rationale described above, the Sandia 
ER Project Group must avoid excessive and unjustified levels of sampling 
and analysis (field and lab) in the site characterization process. Efforts must be 
taken to screen field procedures by commercial criteria and sound scientific 
principles to validate the level of complexity and quantity of field tools to be 
implemented. 

Two examples surfaced during the Red Team's investigation 
that may indicate a level of unjustifiable complexity and quantities observed 
in Sandia field efforts. 

(1) Passive Soil Gas Sampling - A non-intrusive method of 
acquiring VOC samples in an area to receive intrusive screening methods 
prior to drilling. This method of field screening is not commonly used in the 
private sector due to the additional expense and inconclusive data produced. 
Strong justification for use would be required before use in the private sector. 

(2) Soil Sampling Rationale - During the investigation several 
task and technical managers performing field sampling activities were asked 
how the sampling locations and number of samples were determined. In 
every case, the answer received was "based upon past experience." 
Commercial contractors preparing Sampling and Analysis Plans (SAPs) 
typically provide a statistical basis for the location and number of sampling 
events within a sampling area. This procedure not only ensures a minimum 
number of samples, but ensures this minimum number is defensible. A 
certain amount of "expertise" and "professional judgment" does play a role in 
the SAP development, however, is supported by sound statistical data. 

5.5.4.2 Use Low Cost and Low Technology 

Commercial ER projects cannot afford, for cost, schedule, and 
performance purposes, to experiment with unproved equipment and 
procedures. Commercial projects must continuously evaluate even proven 
practices to ensure continuation of the "best value" and effectiveness of 
equipment and procedures. Unproved practices are utilized in commercial 
ER projects, however, only after a rigorous evaluation based upon potential 
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cost/schedule and performance benefits, and weighed with the risk or 
uncertainty of performance. 

Two examples of the principal not being employed in Sandia's 
ER project include the following: 

(1) Sonic Drilling Method - The sonic drilling method, used on 
the chemical waste landfill site characterization project, has yet to prove itself 
an effective and reliable method of drilling throughout the environmental 
field. This method is typically sold by contractors based on two key benefits: 
(a) minimal disturbance of subsurface material during drilling; and (b) 
minimal generation of investigation derived wastes (IDW). Commercial 
companies that have utilized this method on ER projects, have experienced 
disturbing results associated with the rig's high maintenance requirements 
and propensity for large quantities of standby time, making the method 
ineffective. Another drawback that has been encountered is excessive core 
sampling temperatures that may drive off VOCs in the soil sample. 

After experiencing similar results, the Sandia Environmental 
Restoration Project abandoned the sonic drilling method and implemented a 
proven pneumatic drilling method. (Note: NMED disagreed with the use of 
the sonic rig based upon similar experiences, and communicated this to 
Sandia ER.) 

(2) Sandia Owned Investigation and Analytical Equipment -
The Sandia ER Project has purchased and operates equipment that typically is 
contracted in the private sector, (hydropunch and portable field GCMS). The 
specialized nature of this equipment, and its inherent specialized operation, 
maintenance, and support, lends itself well to an outside contract. Numerous 
commercial companies have evaluated this equipment through cost/benefit 
analysis and determined that in-house operation is not feasible. 

5.5.4.3 Minimize R&D Impacts to Field Activities 

The ITR team recommends, that while the R&D and the 
Integrated Demonstration projects are important to the future successes of the 
DOE remediation process, that these projects should be considered secondary 
to the primary objective of early clean up of the Sandia sites. The team 
believes that the existing technologies are sufficient to clean the identified 
sites to the land use end-states. The focus of the project should be getting on 
with an expedited clean up and that new technologies are not essential in 
meeting the project goals and objectives. 

Sandia R&D and Integrated Demos activities have been 
considered for ER project sites if there where no preceived impact on the 
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cleanup schedule. The team is concerned that future R&D activities may lead 
to unrealized future expectations and could compromise project costs and 
schedule agreements. This could also negatively impact commitments with 
regulators and expectations with stakeholders. 

5.5.4.4 Contract Field Services to Reduce Cost and Liability 

Several benefits apply to contracting support services to existing 
commercial contractors. These contractors are of a specialized nature and 
usually provide special equipment and technical expertise that make the 
process more efficient. We recognize that Sandia utilizes several off-site 
contractors but this is in a limited manner and does not benefit from a more 
global approach and a significant reduction in project liability and associated 
costs. 

5.6 Near Term Actions 

5.6.1 Maintain Current Project Approach Until New Basis is Defined 

Until a new project basis is established in conjunction with the 
public, the regulators, and the DOE, Sandia and DOE must continue to 
actively pursue compliance with the RCRA HSWA permit and CERCLA 
milestones. Therefore, the ER project management should continue to 
implement the present baseline until the new basis is approved. 

5.6.2 Initiate the Land Use Planning Process 

The Sandia ER Project is at a critical point in its evolution. Sites 
have been identified and mapped and some sense of risk has been 
determined. Timely projections of target land uses for all the site areas would 
provide a basis for focusing future remediation efforts. Because actual field 
remediation has not yet begun, Sandia has an opportunity to avoid costly 
problems encountered throughout the DOE complex. Since the process for 
determining future Kirtland AFB land use is pivotal and potentially lengthy, 
this effort should be initiated immediately in conjunction with the Air Force, 
the Dept. of Interior, and other base tenants. 

5.6.3 Establish a New Project Basis 

The ITR team suggests a structured near term process for 
definition and approval of a new project scope, cost and schedule basis. 
The DOE and Sandia environmental project managers (Sena, 
Woodard) should agree on a near term path forward, project objectives, 
targets, and milestones by March 30. The path forward should be socialized 
with the stakeholders, regulators, and the public. 
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The ITR team suggests that definition of the new project basis 
include the following steps: 

(Note: The following suggestions and dates were originally presented to 
Sandia and DOE ER project managers on 3/26/94.) 

ITEM IMPLEMENTATION 
DATE 

1) As a basis for a Sandia project proposal, DOE should prepare 4/15/94 
the equivalent of a project RFP document, which includes 

- Work to be performed (SWMUs to be closed, SWMUs 
not a part of the project) 

- DOE required milestones 
- Deliverables (permits, documents, reports) 
- Reporting (roles, authorities, responsibilities) 
- Regulatory requirements 
- DOE funding constraints or requirements 

2) Establish a DOE project contracting officer. 4/15/94 

3) Define DOE KAO, DOE ERPO, and DOE EM-40 roles and 4/30/94 
responsibilities. 

4) Sandia submits RFP proposal. 4/30/94 

5) DOE review, modification, and approval/rejection of the 5/13/94 
Sandia project proposal. 
(DOE may wish to use commercial consultants to assist in 
the proposal review.) 

If the Sandia proposal is acceptable: 

6) Communicate the new project basis to stakeholders, 5/20/94 
regulators, and the public. 

7) Modify current path to new project basis. 5/27/94 

If the Sandia proposal is not acceptable: 

8) Request proposals from the commercial sector based on 
the RFP. 

5/15/94 
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5.6.4 Provide Project Management Assistance 

To rapidly realize commercial performance, Sandia needs to 
accelerate the project management learning curve for the ER project 
management. As the new path forward is defined and the intense project 
scrutiny fades, the natural tendency for both the Sandia and DOE project 
managers will be to return to existing ways of doing business. If this occurs, 
project performance commitments will not be realized. The current Sandia 
ER project managers need mentor support from seasoned Sandia and/or 
commercial project managers. The support should be full time in the near 
term. 
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6. DIAGNOSIS 

In response to the Independent Technical Review (ITR) charter 
objective 1, as detailed in Appendix A, and as a result of a week of site 
presentations, review of the documents listed in Appendix C.l, field 
inspections, and interviews as listed in Appendix C.2, the team has the 
following diagnostic assessments of the Sandia environmental restoration 
project. 

6.1 General Assessment 

DOE is not operating like the contracting agency for a Major 
System Acquisition. Sandia is not operating like a commercial contractor. 

The Department of Energy (DOE) has established, effective, and 
proven orders, such as Order 4700, and oversight processes for major system 
acquisitions (MSA), such as office buildings and manufacturing facilities. The 
ITR team's diagnosis, when taken as a whole, indicates that the DOE is not 
applying these orders and processes to the Sandia portion of the DOE AL 
environmental restoration MSA project in a similar cost effective fashion as 
they would for a commercial contract. DOE will not obtain commercial-like 
environmental restoration performance unless it applies contractual project 
rigor to its requirements on and interactions with Sandia. 

Given DOE's definition of environmental restoration as a MSA 
project, Sandia ER project management has not aggressively sought or 
proposed definitive project objectives and requirements. Rather, Sandia has 
responded to the project requirements void by establishing a conservative, 
low risk, level-of-effort, base-activities-intensive program. Sandia cannot 
provide commercial-like remediation performance unless it establishes 
contractual project requirements and processes with its customer and with its 
internal project management. 

At the current stage of development, the project is more 
bookkeeping than solution focused. 

One benchmark of Sandia's ER effort is a commercial assessment 
model, such as the A.T. Kearney "Stages of Excellence" model for assessing 
the performance of business functions including environmental restoration. 
The fundamental premise of the model, as depicted graphically in Figure 6.1-
1, is that major programmatic and project efforts mature through different 
steps or "stages of excellence" from their formation at an experimental stage 
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to potentially a world class excellence stage. In most cases, the transition from 
one stage to the next stems from a breakthrough or trigger event. 

Environmental Management Audit - Stages of Excellence Model 
Stage! StageH Stage m 

Businesses Mature 
Through Stages 

I Integration I 
1 U l i M M H l W U ^ U • 

Experimental Budget-Driven 
Continuous Improvement n 

Fuuctkmalfy Expert WortdClass 

Figure 6.1-1. Stages of excellence project evaluation model. 

The ER project is unique in the sense that it is "outside the 
mainstream" of Sandia's typical activities and heavily reliant on 
subcontractor support. However, it is critical to assess the performance of 
environmental restoration activities in relation to Sandia's overall mission 
and goals. Furthermore, it is critical to assess the benefits (or lack thereof) 
derived by current subcontractor support mechanisms in driving Sandia ER's 
organization up the "Stages of Excellence" curve. Except in isolated cases, 
companies typically will not look to internal resources for achieving 
technology breakthroughs either from a methodology standpoint or a 
productivity standpoint. However, it is fair and reasonable to evaluate 
subcontractor support in that regard. 

As applied to environmental restoration management efforts, it 
is clear that at the Stage I level the organization is in a formative stage and, 
for the most part in a reactive mode. The organization is attempting to 
understand the scope of its mission and is subject to surprises, since key 
regulatory, management and operational systems are usually undefined. 

The Sandia ER effort appears to have successfully evolved past 
the formative stage. SWMUs are defined, the RCRA Part B Permit is in place, 
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and a significant amount of characterization data have been gathered to focus 
future planning efforts. 

At the Stage II level problems are being identified, but very little 
problem solving is occurring. While there is a more defined organizational 
structure than Stage I, it is bookkeeping (i.e., DOE ER Project Tracking System 
and re-base lining) rather than solution focused. The Sandia ER effort 
appears to be at the Stage II level. The management team has some degree of 
budgetary and regulatory document control, but is primarily reacting to issues 
"after the fact." 

Sandia ER management needs to focus its efforts on achieving 
the Stage III level where performance breakthroughs are occurring from 
technical, regulatory and management standpoints. At this level problem 
identification is occurring in a proactive manner accompanied by more 
timely identification and implementation of solutions. Technology resource 
alternatives are being identified that have a positive impact on cost, safety, or 
schedule. Regulatory relations are well established with clearly identified 
"trade-offs and buy-ins." The management systems provide a greater level of 
flexibility in the access and use of technical resources. There is a greater level 
of predictability regarding technical performance, cost control, schedule 
control and consistency in site-to-site management direction. 

At Stage IV, the organization is operating at a world class level. 
Given Sandia's ER mission as a short term "project" versus a "program" 
function, achievement of Stage IV performance is probably not a justifiable 
goal. 

6.2 ER Project Doable Near Term 

The Sandia environmental Restoration project is doable near 
term. 

There are several factors that result in significant opportunity for 
timely, successful completion of the environmental restoration project. 

The apparent risk to the public health and environment is low. 

The apparent risk is low because of (1) the great depth to ground 
water, (2) the paucity of precipitation and subsequent minimal surface runoff 
and infiltration, and (3) the physical location of the sites within the public-
restricted Kirtland Air Force Base. The great depth to ground water over most 
of the area, coupled with the low infiltration as a minimal driving force, 
minimizes the potential impact on ground water thereby reducing the risk of 
people drinking contaminated ground water. The minimal precipitation in 
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the area also limits the amount of surface runoff from a contaminated site. 
The restricted public access to the sites minimizes the opportunity for soil 
ingestion or dermal exposure of contaminants. 

Corrective actions can be implemented with current technology. 

The technology necessary for assessing and remediating 
contaminated Sandia sites currently exists and is being applied in both the 
commercial and governmental sectors. The nature of the contaminants 
present, and thought to be present, are not so complex that they can not be 
treated with current, available technology. 

Corrective actions can be implemented within current funding 
levels. 

The ER project is currently fortunate to have generous funding 
levels and should be able to achieve corrective actions if these funding levels 
continue near term. The cost of remedial actions, including investigations, 
can be significant. In the commercial sector the objective is to reduce these 
costs wherever possible since they rarely add value to the bottom line of the 
company. The DOE is committed to supporting environmental restoration 
within the complex and this funding support represents an opportunity for 
the Sandia ER project. 

The regulators are seeking corrective action progress. 

The United States Environmental Protection Agency (EPA) 
Region VI and the New Mexico Environment Department (NMED) are 
seeking corrective action progress in as short a time as possible. Given an 
integrated approach, the regulators appear willing to work with the Sandia ER 
project team to conduct corrective actions in an efficient and expeditious 
manner. 

The DOE customer has recently mandated commercial business
like efficiencies. 

The DOE EM program recently initiated a major shift in its 
approach - from risk adverse at any cost to one of commercial cost and 
schedule project benchmarking. Such dramatic shifts in approach will take 
time to be socialized and institutionalized within the DOE. However, the shift 
represents an opportunity for the Sandia ER project personnel to draw upon 
similar work done in the commercial sector and to benchmark themselves 
against commercial work. The new DOE mandate is a change from the past 
very conservative, zero risk approach, almost irrespective of the cost. In the 
commercial sector, the overriding concern of ER projects is primarily cost, 
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since it is strictly a cost center and detracts from the bottom line. Commercial 
sector ER projects focus on producing work that is "good enough" to satisfy 
regulatory and public concerns and not necessarily the best possible. The 
commercial sector is always seeking and implementing the most cost-
effective solution to an environmental matter. 

The project field-staff generally knows what needs to be done 
and is familiar with commercial practice. 

The Sandia ER project has within its field-staff Sandia and 
subcontractor personnel who appear to understand what needs to be done 
and who appear to be familiar with commercial practices. Based on ITR team 
interviews, they demonstrated an understanding of the basic process that 
must be implemented for efficient progress and recognized unnecessary steps 
in the process. Many of the field-staff have some commercial experience that 
can be used in the process. This understanding and familiarity represent 
opportunities for the ER project to make progress because the field-staff have 
the necessary basics to shift the focus toward commercial-based remediation 
efforts. 

The preliminary investigation data base is adequate to support 
significant near term environmental restoration at some sites. 

The preliminary site data base developed by the Sandia ER effort 
represents an intensive and thorough effort to initially characterize the sites. 
It is an adequate basis to support significant near term environmental 
restoration at some sites. Sufficient information exists on the contaminants 
known or thought to be present, the former waste disposal practices at sites, 
and the time periods of waste disposal such that it can be used to effectively 
support remediation efforts, no further action proposals, or minimum 
further actions. 

6.3 Project Scope and Endpoint Not Defined 

As presently defined, the environmental restoration 
requirements are not sufficient to establish the minimum project scope, 
schedule, and cost with commercial contractual certainty. 

For a customer and a supplier to agree contractually on a project 
it must have a defined beginning, a defined end, and a baseline definition of 
the work, schedule, and cost to move from the beginning to the end. The 
Sandia ER project, as currently defined, does not have a realistic defined 
endpoint. The starting point is even unclear for some sites which are not 
administratively controlled. Finally, the DOE customer has not established 
the contractual equivalent of a cost or schedule requirement for achieving the 
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undefined project endpoint. Absent these critical project/contract parameters, 
planning has developed a programmatic level-of-effort orientation. 

The cleanup and project endpoint, based on realistic land use, 
has not been established. 

Future land use is the prime driver for the corrective actions 
scope of the project, dictating the magnitude of the cleanup effort as well as 
ER waste volumes. Each, in turn, defines the project cost or schedule. By not 
seeking integrated Kirtland AFB and other landlord-tenants land-use 
definition, DOE and Sandia have, by default, acceded to a much more 
extensive and costly residential land use criterion, a criterion that may be both 
inapplicable and infeasible for Kirtland AFB tenant plots. Thus, the 
minimum project scope has not been clearly established. 

DOE has not established clear project endpoints by which the 
Sandia ER project can be measured. These metrics need to be tied to the 
project's objective, for example; (1) completing necessary corrective actions in 
five years, and (2) reducing the total cost to under $150M. 

Administrative control has not been established at all work sites. 

DOE and Sandia do not have administrative control of all KAFB 
work sites covered by the RCRA HSWA Part B Permit. In these cases, DOE 
and Sandia tenancy does not include physical barriers or restrictive terms and 
agreements that prevent recontamination of the sites by the landlord or other 
tenants during or after the cleanup. As a result, the work in the project 
required to meet any future land use criteria could potentially increase. 

The contract equivalent of a cost or schedule requirement for 
achieving the end state has not been defined. 

In a commercial contractual arrangement, the customer defines 
the scope of work and provides preliminary guidance regarding the delivery 
schedule or the estimated cost. The supplier responds with a proposal for the 
third element-the cost or the schedule. In addition to not finding a customer 
defined project scope, the ITR team could not find the equivalent of a 
customer's schedule or cost guidance upon which the ER management could 
develop a baseline estimate. 

6.4 Baseline Is Open Ended, Unconstrained Project Estimate 

The project baseline represents an open ended, unconstrained 
scope, cost, and schedule estimate. 
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In the absence of clear project requirements, the ER project staff 
developed and DOE has apparently validated a low risk, conservative baseline 
which allows for all contingencies. 

Neither the schedule nor the cost estimate in the baseline appear 
to be driven by any aggressive (but feasible) corrective action options. While 
recognizing the difficulties and risks inherent in attempting to develop total 
environmental restoration cost estimates at this stage, an attempt to develop 
an understanding of the broad range of potential costs is necessary. This effort 
is both appropriate from a regulatory negotiation standpoint and necessary 
from a long-term resource planning standpoint. 

Sandia ER management, on the other hand, has taken very little 
initiative to define innovative approaches and to identify mid-course changes 
that have the potential for more cost and schedule effective reapplication of 
resources. As evidenced by Figures 6.4-1 and 6.4-2, the Sandia ER activity has 
evolved into a programmatic effort with emphasis being given to base 
activities, such as development of in-house resources and department level 

90 92 94 96 98 0 2 4 6 8 10 12 
FY 

Figure 6.4-1. Annual project baseline estimates for base and liability reduction 
activities. 
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Figure 6.4-2. Activity cost percentages based on the known 20 year life of 
project costs. The shaded numbers represent "typical" 
commercial percentages for the same activities. 

cost tracking, and little focus on site closure liability reduction. This emphasis 
on base activities has been at the expense of key project needs that impact cost 
and schedule, such as proactive regulatory negotiation and overall quality via 
"design reviews" of site work plan content. 

Cost estimates are based upon the development of duplicative 
and extensive in-house resources and a preference for developing complex, 
state-of-the-art methodologies when simplified and standardized 
methodologies are available and generally preferred by the regulatory 
agencies. Likewise, cost estimates also reflect a preference for developing in-
house capabilities from scratch when plentiful off-site subcontractor 
capabilities are available. Established subcontractor capabilities necessitate 
little, if any, development cost and allow greater cost/schedule flexibility to 
respond to work load peaks and valleys. 
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Currently, there is little effort toward sharing cost/schedule risk 
through effective subcontracting. As such, all the organizational strain is on 
Sandia ER project management. The contractor community has a ready-
made database of lessons learned and straight forward remediation 
techniques, as well as a suite of technical and administrative tools. However, 
this potential resource base cannot be effectively tapped under the current 
'staff adjuncf subcontract philosophy. Furthermore, contracts for specific 
performance activities, such as drilling, have been developed in a manner 
that absolves the subcontractor of any schedule and cost risk or responsibility 
(e.g., paying for a rig per day versus per foot). This practice makes it an even 
more challenging task to estimate cost and schedule end state requirements. 

The baseline estimate does not include all project remediation 
costs. 

The current Sandia ER baseline cost estimate, apparently at 
DOE's direction, does not attempt to provide a total site cost estimate for 
completion of the environmental restoration project. For example, the 
remediation costs for OUs not characterized in the first five years are not 
included in the baseline. Instead the baseline appears to be a base activities 
maintenance cost estimate driven by the cleanup target date for some of the 
sites by 2014. The latter appears to be more the result of publicly stated goals 
by DOE Headquarters, regarding overall cleanup objectives across the complex 
versus a Sandia-specific analysis. 

The technical narrative supports No-Further-Action decisions, 
while the budget includes nearly all possible pre-remediation costs. 

The approach to the technical and budget sections of the baseline 
is inconsistent. The technical narrative supports NFA and VCA decisions to 
expedite site closures. The budget, based on a residential-use risk factor of 
10~6 and apparently DOE guidance, includes nearly all possible pre-
remediation costs. The technical approach has assumed the much lower 
industrial-use risk factor of 10"4. 

All sites are addressed in parallel with no attempt to 
immediately reduce the scope. 

All sites are being addressed in parallel with no effort to reduce 
the project scope by maximizing early site closure. In several cases, the 
assessment process has already revealed sites that require no or limited 
action. These "no action" sites continue in the baseline as both a budget 
driver and as an on going expense. For example, Site #111, already identified 
by the ER project as an NFA, continues to be budgeted for significant 
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investigation - $43,934 for just additional sampling and testing in FY 94. It 
appears that in some instances the base activities "carrying cost" of these sites 
exceeds the cost of remediation, even without further assessment expense. 
The ER project management has already established that consolidation of 
ADSs results in reduction of future administrative costs. Likewise, 
discontinuing the practice of carrying NFA sites as active sites and 
elimination of investigative procedures beyond confirmation of condition 
will also reduce project resource needs. 

Project planning logic appears to be tied to the budget structure. 
Budget structure is based on geographically grouped OUs. Each OU, with one 
exception, contains sites of mixed priority pedigrees-high, medium, and low. 
A single site, therefore, proceeds at a remediation pace established by the 
composite OU package priority and funding. 

The baseline appears focused on the extensive generation, 
collection, and analysis of data, seemingly decoupled from preliminary 
contamination findings. 

Commercial cost and schedule performance requires that a cost 
benefit reevaluation occur during and after each investigative step. Though 
described in the Program Implementation Plan, the project appears to lack an 
economic driver for this investigation reevaluation. As a result vast 
quantities of investigative data are being taken. There does not seem to be 
any process that provides a means for the effective use of that data. There 
simply does not appear to be any system to initiate, support or guide 
responsible risk reduction data management. 

The baseline supports a significant technical support effort, even 
though suitable commercial technologies are currently available. 

The baseline supports a significant in-project technology support 
and development effort, even though suitable commercial technologies are 
currently available. The technology effort uses resources which could be 
brought to bear on timely project completion. The technology effort 
communicates the project as a "program" and shifts emphasis away from the 
site closure objective. The ER project's priority characterization of the sites 
has already determined that needed technology exists and is available. 

The baseline has not received a Sandia ER program 
management or external "design" review. 

There is no evidence that the baseline has received either an ER 
project management or external system level "design" review. ER managers 
were uniformly unfamiliar with the details of the baseline. Some felt that "it 
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was put together by our technical experts" although nearly two months of the 
managers' time had been linked to the effort. The Independent Cost Estimate 
(ICE) Report, was very critical of the first project baseline scope and cost. The 
ICE report conclusions were dismissed by DOE ERPO and Sandia project 
personnel as inappropriate and technically unfounded. 

6.5 Project Lacks An Effective Regulatory Strategy 

The DOE customer and Sandia project management have not 
developed a coordinated objective for negotiating with the regulators and 
interacting with the public. 

The DOE Environmental Restoration and Waste Management 
(EM) has, in the past, directed an environmental restoration regulatory 
strategy based on strict, zero risk compliance to all environmental laws and 
regulations. The environmental restoration program strategy has only 
recently been changed to remediation based on commercial-like costs and 
schedule standards, a managed risk approach. Interactions with the 
regulators and the public have not yet been focused on achieving this new 
strategy. 

Sandia's contaminated site clean-up regulatory requirements are 
primarily established by RCRA. The DOE and Sandia management 
negotiated the RCRA permit and its HSWA module under the old zero risk 
strategy. The HSWA module establishes the scope and milestones for 
contaminated site clean-up. The HSWA module wording has, in part, driven 
the logic of the project baseline. The project work proceeds as defined in the 
baseline. Now that the RCRA permit is in place, the management focus is to 
comply with the permit. Past interactions with the regulators were primarily 
limited to obtaining approvals or to renegotiating requirements. There are 
regularly scheduled monthly meetings with the regulators, however, the 
implementation of these interactions is apparently ineffective in addressing 
and closing project regulatory issues. Although the permit has clauses for its 
modification, the project has not seen a need to change it. 

Without exception, the regulators and public will remain 
skeptical, anxious, and critical until DOE and its various contractors make it 
easy to see the whole organization, the whole decision process, the whole 
physical plant, the whole set of problems, the whole problem-solving 
approach, the whole entity that they are being asked to accept or trust. 

The DOE customer and Sandia project management are seeking 
regulator direction rather than proposing solutions. 
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Project personnel have taken great pride in the successful 
negotiation and signing of the RCRA permit. The RCRA permit HSWA 
module provides the RCRA solution for cleanup at Sandia and defines the 
regulatory direction for strict compliance (emphasizing the assessment and 
remediation of all SWMUs as listed in the permit). Even though permit 
modification is allowed, it is not pursued at this time by the DOE, apparently 
because of the past strategy for strict, zero risk compliance. As such, the DOE, 
as signers of the permit, have defined how regulatory interactions will be 
carried out. 

ER project personnel have some alternative ideas for 
compliance with the permit, but they require regulatory discussion and 
approval. ER project personnel stated they had discussed ideas with DOE, but 
that DOE was reluctant to pursue aggressive, new compliance approaches 
with the regulators. DOE personnel felt they had given verbal approval to 
seek EPA approval for these proposed solutions, but project personnel had 
not received the same message. Both DOE and Sandia claim an inability to act 
because of the other. In the absence of a cost and schedule imperative for 
coordinated DOE/Sandia action, the regulators are defining the project 
direction. 

The DOE customer and Sandia project management are allowing 
the cleanup requirements to be set by default at the highest (residential) level 
by not establishing future land use. This default residential standard may 
neither be desirable or feasible considering current land use and the lack of 
tenant's control. 

The project has defined a residential cleanup risk level as the 
endpoint for all cleanup actions at this installation. This is a very 
conservative approach but may in fact be based on past zero risk strategy of 
the DOE customer. 

Future land use has not been established on either a installation-
wide or a site by site (SWMU) basis. A future land use decision has not been 
pursued by DOE with the Kirtland AFB landlord or the other landlords. 
Current Kirtland AFB land use was said to be industrial. 

The DOD (Kirtland AFB) and other agencies currently have on
going operations on many parts of the installation in areas designated for 
cleanup by DOE under the management of this project. DOE apparently has 
no control (administrative or otherwise) over these areas. 

The DOE customer and Sandia project management have not 
aggressively exploited opportunities allowed in the permit HSWA module to 
reduce the cost and schedule. 
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The RCRA HSWA module allows sites to be processed in an 
expedited manner: Voluntary Corrective Measures (VCM) and No Further 
Action (NFA) Determinations. ER project management has identified 
several sites that could be processed under either of these two methods but 
action has not yet been completed. During the Red Team review, it appeared 
that there may be more sites that could be included on the list for NFA. Based 
on the commercial experience of several Red Team members, the ER project 
could be more aggressive in attempting to justify NFA positions for more 
sites. Some sites may also require only a small amount of soil testing to 
justify a NFA proposal. Several sites appeared to require some remediation 
work under a VCM to render the site suitable for a NFA. With these actions, 
a small amount of the budget could result in a significant reduction in the 
number of sites. 

The DOE Customer and Sandia project management have de-
emphasized community values in the site priority process; the rankings may 
not with stand public scrutiny or achieve public or regulatory acceptance. 

The Site Ranking System used by the SNL ER organization has a 
sound philosophical base which was created with input by representatives 
from Sandia, Los Alamos, DOE, EPA and the State of New Mexico. The site 
physical description uses three easily visualized and understood descriptors of 
the physical aspects of the problem: pollution sources, pathways, and 
receptors. Easily understood concepts are used so descriptions of potential 
environmental hazards can be discussed and validated with stakeholders of 
varying backgrounds. This quantitative information is the input to a 
computer algorithm which creates a relative ranking of all entered sites. The 
output is a numerical ranking of relative risk. Scores are normalized to 100, 
and within limits, ranking at one laboratory can be compared to that at 
another. The strict numerical ranking is then modified by considering values 
beyond the physical description such as: possibility of taking no further action 
or simply performing the work at risk, cost, and stakeholder interest. Sites are 
then binned based on rank, and the highest ranked sites receive 
proportionately more funds. 

The process of using physical data to produce a relative ranking 
is acceptable to, and supported by a wide base of organizations. The concept of 
bringing nonphysical values into the decision making process is also 
acceptable to the various organizations. Intuitively these methods seem 
appropriate, but the results of the process as used by SNL ER project seem 
counter intuitive. 
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Intuition based on public concern would say that the biggest concern of 
residents of Albuquerque and surrounding areas is safe drinking water. This 
would lead to the belief that remediating the chemical waste landfill (OU 1267 
Site #74) and its plume would be a high priority activity, because it is the only 
site with groundwater detection of a hazardous chemical about acceptable 
levels. The groundwater movement in the area is in the direction of a 
drinking-water well-field. This is the only operable unit which is rated high 
in the category of stakeholder interest in the site ranking system, as shown in 
Table 6.5-1, which appears to support the intuitive supposition. 
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OUs Site SRS 
Score* 

Owner Early or 
Immediate 
Remediation 

Property 
Transfer 

Technology 
Currently 
Available 

Potential 
for VCA 

Potential 
forNFA 

Stakeholder 
Interest 

Candidate 
forTD 

Benefit/ 
Cost 

OU1267 Site 
74 (CWL) 

4 0 DOE No N o Y e s Medium Low High High Medium 

OU1281 Site 132 49 DOE No Yes Yes High High Medium Low High 
OU1281 Site 163 57 DOE No Yes Yes High High Medium Low High 
OU1281 Site 224 24 DOE No Yes Yes NA High Low Low Low 
OU1281 Site 133 68 Other Fed. 

Agency 
No Yes Yes High Medium Medium Low High 

OU1289 Site 
76 (MWL) 

1 2 DOE N o N o Y e s Low Low Medium Medium Medium 

OU1295 Site 115 32 DOE No No Yes Low Low Low Low Low 
OU1295 Site 137 19 DOE No No Yes Low High Low Low Low 
OU1295 Site 138 24 DOE No No Yes Low Medium Low Low Low 
OU1295 Site 19 44 DOE No No Yes Low High Low Low Low 
OU1295 Site 101 22 DOE No No Yes Low Medium Low Low Low 
OU1295 Site 139 22 DOE No No Yes Low Medium Low Low Medium 
OU1295 Site 145 29 DOE No No Yes Low Medium Low Low Low 
OU1295 Site 140 28 DOE No No Yes Low Low Low Low Medium 
OU1295 Site 141 22 DOE No No Yes Low Low Low Low Low 
OU1295 Site 142 26 DOE No No Yes Low High Low Low Low 
OU1295 Site 143 26 DOE No No Yes Low High Low Low Medium 
OU1295 Site 144 29 DOE No No Yes Low Medium Low Low Low 
OU1295 Site 146 22 DOE No No Yes Low Medium Low Low Low 
OU1295 Site 147 31 DOE No No Yes Low Low Low Low Medium 
OU1295 Site 148 28 DOE No No Yes Low Low Low Low Low 
OU1295 Site 149 33 DOE No No Yes Low Low Low Low Medium 
OU1295 Site 150 25 DOE No No Yes Low Low Low Low Medium 
OU1295 Site 151 28 DOE No No Yes Low Low Low Low Medium 
OU1295 Site 152 17 DOE No No Yes Low Low Low Low Low 
OU1295 Site 153 15 DOE No No Yes Low Low Low Low Low 
OU1295 Site 154 33 DOE No No Yes Low Medium Low Low Medium 
OU1295 Site 160 31 DOE No No Yes Low Medium Low Low Low 
OU1295 Site 161 28 DOE No No Yes Low Medium Low Low Low 
*SRS score is a n teasure < af relative ris k; a high scoi 

Table 
re indicates a 
6.5-1. SN1 

high relative 
VNM Site 

risk. 
> Ranking Results. 



It is important to consider how this process might provide 
counter intuitive results. In the Sandia original proposed ranking of criteria 
for prioritization "high stakeholder interest ratio" is sixth of six criteria, as 
shown in Table 6.5-2, so stakeholder interest would carry little weight in the 
prioritization process. 

FACTOR RANK 
SRS Score (high) 1 
High Voluntary Corrective Action 2 

Ranking 
High No Further Action Ranking 3 
High Budget at Completion/Site Ratio 4 

Ranking 
High Benefit/ Cost Ratio Ranking 5 
High Stakeholder Interest Ratio 6 

Ranking 

SNL/NM Proposed Ranking 

FACTOR RANK 
SRS Score (high) 1 
Non-DOE Owned Property 2 
High Voluntary Corrective Action 3 
High No Further Action 4 
High Cost/Benefit; Economy of Scale 5 
Special Concerns (Public, Tribal) 6 
Natural resource Trustee 7 

LANL Proposed Ranking 

Table 6.5-2. Sandia and LANL ranking of criteria for prioritization. 
Remediation of the chemical waste landfill will be expensive so 

it ranks highest based on its budget at completion/Site, per Figure 6.5-3. This 
means that it is a modestly important, expensive site which lies to the right of 
the preferential funding line, and remediation progress will be slowed in 
preference to other locations. 
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Figure 6.5-3. Sandia ER Project ranking based on budget at completion/site. 

Little basis exists for project management to make this cost 
comparison. Only four of the seventeen OUs have had remediation costs 
estimated. The chemical waste landfill is a site as well as an OU. It is larger 
than most other sites. Therefore, there is an unequal basis for comparing cost 
even if estimates had been made. 

The original proposed site ranking process would quantify all 
values used in the decision making process which makes it difficult to 
adequately include values which are based on emotion, belief, or perception. 
None-the-less, it is these non quantifiable values that many stakeholders use 
when making decisions. (By contrast the second criteria in the Los Alamos 
list in Table 6.5-2, "non-DOE owned property" addresses values and concerns 
of the town site residents, adjacent pueblos, and others. This criteria appears 
to be non quantifiable but yet ranks high on the list.) 

This application of the site ranking system to Sandia sites and 
the results have not been validated by the local stakeholders. When they are 
placed before them they may find the results unacceptable. Community 
values and concerns have been de-emphasized: 1) on a broad DOE basis by HQ 
labs, and AL historically, 2) on a project direction/implementation basis at 
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SNL, 3) through existing OPA and EM guidance on public involvement 
which calls for the minimum requisite interactions and is usually focused on 
specific projects or program actions, and 4) in practice at the working level 
where technical people tend to avoid politics, follow direction to leave public 
interactions to the public relations staff, follow task direction which usually 
omits any communication with the public, and avoid risks. 

Community values and concerns have been intermittently 
addressed by individuals in DOE KAO and SNL management and staff. Some 
of these efforts have been sincere and substantive and draw appreciative 
comments. Other efforts have been more perfunctory, required for approvals 
or lawsuit avoidance. Altogether, there is no sense of building an intelligible, 
complete picture of DOE's holdings and operations related to the Sandia 
National Laboratories. 

Sandia will face a public test with the Site Ranking System. 
Technical experts developed the system coordinated with regulatory technical 
staff. A rational plan to have some of the interested public review and 
comment on the Site Ranking System has been communicated to the active 
segment of SNL's public. The review plan will be carried out over the next 
six months through a small working group. 

The nine selected members of the public, while not being 
responsible for representing the public, Will no doubt have their own ties. 
Information and opinions will flow back and forth. Good and not-so-good 
questions and comments will arise. Some of them will be awkward for DOE 
and SNL-especially those that go to the core of the logic on how this cleanup 
project should be run. 

Typical questions, raised by interested parties all over the 
country, are: 

• What are you going to do with the waste generated by the 
cleanup? 

• How can you properly study and clean up high, medium, 
and low priority sites all mixed up under 17 OUs? 

• Why do you ask us for opinion on the numerical 
valuations and then make different management decisions 
without us? 

• Why are there hardly any close neighbors in this working 
group to ask questions about your criteria? 
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• How can you decide to clean up a particular site when we 
hear that the same part of Kirtland AFB is being used for 
something else? 

• How can you make decisions with these criteria and not 
include land use? 

The DOE and SNL response to questions of this sort needs to be 
based on a systems level approach, demonstrating that concerns like those 
have been anticipated and addressed. The public tends to accept DOE's 
expression of new awareness so long as it does not fall into a pattern of new 
awareness-promises to address an issue with insufficient follow through. 

A deliberate public involvement strategy coordinated with 
Kirtland AFB personnel and communicated jointly to all interested parties 
would provide the right starting point. The lack of such a strategy will 
probably increase skepticism and rejection of the professionals and their good 
technical work. It is also important to remember that the public views DOE 
and SNL as a monolith. To the public, no part can really act without 
knowledge and implied approval of the rest of the organization. The whole 
identity needs to be clear for DOE and SNL to succeed in generating public 
understanding and informed consent to the Site Ranking System and its use 
in the subsequent budget development. The same principles apply to other 
programs and projects carried out at this facility. 

The DOE Customer and Sandia project management are 
prioritizing by site but, working corrective actions by multi-site OUs. 

OUs are organized in a manner that complicates the approval of 
the associated RFI by the regulatory agency. The ER program has organized 
multiple sites into OUs to take advantage of economies of scale. The current 
process is to group many sites together based on their geographic location, 
type, or arbitrary decision. The RFI Work Plan for one of these OUs contains 
the detailed plans for each site in the OU. There are several difficulties with 
this methodology. The RFI Work Plan may include sites that are low priority 
and will not be funded for many years. In this case, if new technologies or 
remediation methods are available which are less costly, then the RFI must be 
modified and re-approved by the regulatory agency. 

For sites identified in the RFI Work Plan where remedial action 
may not be appropriate, it may be difficult to obtain initial regulatory 
approval. Once approved, a change to one site that requires regulatory 
approval will possibly open all other sites in the Work Plan to review. Some 
of these issues were evident in the ER project response to the EPA's recent 
comments on the RFI Work Plan. It was evident that there were several 
active sites and sites that could be eliminated through the NFA process that 
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the ER project personnel felt should not be addressed. It appears that EPA 
wanted some resolution of these sites before approving the RFI Work Plan. 

An alternate approach would be to organize sites into OUs solely 
based on the similarity of technical approach to remediation. For each group 
a generic work plan could be written that would be applied to the 
investigation of each individual site. This generic plan would be sent to the t 
regulatory agency for approval and, once approved, would be used at each site 
as the funding was made available. 

There are probably several of these similarities: oil spills, soil 
cleanup, mixed waste, etc. Many sites may only share limited characteristics. 
It may be useful to either write a RFI Work Plan for the site or create a generic 
work plan that would include the common elements: geology, hydrogeology, 
site history, sampling and analysis plan, etc. The intent would be to use as 
many common elements as possible and add the site specific details as needed 
for regulatory agency approval. 

These concepts could eliminate some of the delays in Work Plan 
approval and result in a process that readily allocates available resources to 
the highest priority sites. 

6.6 Management Roles. Authorities. Priorities, Incentives, and 
Processes Not Defined 

Sandia, DOE KAO, and DOE ERPO management roles, 
authorities, priorities, incentives, and processes have not been defined to 
efficiently execute this project. 

The ITR team observed at both Sandia and DOE a general 
absence of an understanding of and experience in management principles and 
processes required to execute a project with commercial-like performance. 
Furthermore, as presently developed, the management system does not 
encourage or reward prudent risk taking on the part of the DOE and Sandia 
project management. 

The processes and tools required for efficient project execution 
either do not exist or are not effectively organized, integrated and 
implemented. 

The DOE project management Order 4700 requires a single DOE 
individual "...accountable for providing the detailed planning, organizing, 
directing and controlling of all activities leading to the successful execution of 
the project." This individual does not functionally exist for the Sandia ER 
project. While roles and authorities are formally defined in the draft DOE AL 
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MSA project management plan, the day-to-day roles and authorities of the 
DOE AL ERPO, DOE AL BRMD, and DOE KAO project personnel are unclear 
to all parties. Each is providing the Sandia ER project manager with formal 
process requirements and guidance as well as informal requirements and 
guidance. As a result, project personnel appear to be independently 
responding to the needs of each DOE organization, at great cost to the DOE. 

The internal roles and authorities of the Sandia project 
managers appear equally confusing. The project manager, as a result of 
Sandia wide organizational restructuring, does not have full command and 
control authority over the project implementation managers. The project 
manager and the four implementation managers all report at equal level to a 
"Center Director." The project manager's role appears to be that of external 
customer interface and financial controller. His authorities appear limited to 
budget allocation and expenditure tracking, as well informal "teaming" 
interfaces with the implementation managers. For this reason and others, 
the strong management command and control necessary for focused, efficient 
project implementation was not evident in Sandia implementation. 

The Sandia project manager and implementation managers 
have limited experience in implementing major projects or contracts. Sandia 
management has not supplied or required project management training. The 
individual managers, as a result of isolation from the remainder of Sandia, 
the new restructured organization, and other Center Director crisis priorities 
are not receiving mentoring from other experienced, seasoned Sandia project 
managers. Critical project management skills, such as time prioritization 
were not evident in management interviews. The ER project managers, in 
isolation and under a good deal of DOE oversight, are struggling alone to 
meet growing expectations. 

The ER project lacks effective project wide cost/benefit systems, 
processes, and check points to identify and maximize commercial-like 
performance opportunities. Application of a cost/benefit approach will 
require re-thinking the whole project. Implementation of a cost/benefit 
approach is not just a change from program to project thinking; it will require 
redefinition of every aspect of the project, including: 1) the number of 
personnel required to do the job, 2) job definitions, 3) personal accountability, 
4) conduct of field operations, 5) flow of vital project information and 
resources, 6) development of regulatory documentation, 7) organization of 
the remediation sites, 8) equipment buy-rent-lease cost/benefit calculations, 9) 
cost /benefit appraisal of site investigation and remediation activities 

Other project management processes that were not evident to 
the team include processes that: 
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• define and track the key variables and parameters with project success and 
how they relate to performance, cost and schedule. 

• monitor the progress of work (not the processes) to insure that the end 
product meets customer requirements. 

• use information to identify and diagnosis barriers and to support 
corrective action decisions. 

• support negotiation of graded application of DOE orders. 
• minimize the number of sites to be tracked by the system. 

The ER project management has failed to take advantage of 
processes to transfer risk with its use of a large number of "in-house" 
subcontract employees. Rather than contract tasks and with them the risk to 
others, ER management has not only kept the risk but must now also manage 
all of the subcontract employees. The result has been a swelling of the 
employment ranks and the creation of future management problems when 
subcontract employees who are responsible for key areas are lost through 
contract expiration. For example, the project task manager for the site with 
greatest liability, the chemical waste landfill, is a contractor being employed 
on an "adjunct" basis and whose contract term is about to end. Sandia ER 
management thus has a potential problem relative to site follow-through, 
and by its choice of subcontracting style, absorbed all the risks inherent in this 
individuals activities. 

Assessment and remediation tasks are readily definable and 
manageable on a cost/benefit basis. Without this approach, however, 
resources have been siphoned into the sustaining of the support operations, 
overshadowing the original objective of site restoration. Activity has become 
circuitous, increasing risk and cost, rather than following a straight line 
objective that provides opportunities to identify and take advantage of timely 
exit points for closure. 

Sandia ER management of remote sites (outside of Kirtland 
AFB), while competent, is guided by informal standards and procedures that 
are inconsistent with good risk management practices. Management of the 
remote sites must be coupled with strong and consistent legal/corporate 
oversight and input. 

The DOE customer has not coupled its recent mandate for cost 
and schedule efficiency with a reduced set of cost effective ER project 
administration and reporting requirements. 

The current, extensive DOE imposed project management 
system is structured to support the reporting needs of DOE EM at all levels. 
The DOE requirements do not appear linked to project objective performance 
accountability and support for timely decisions. The system lacks the detailed 
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features required by the contractor for day-to-day control of operations. 
However, the effort required to fully respond to the DOE EM requirements 
could limit the ability of an experienced project manager to define, select, and 
implement a day to day project tracking system. 

The DOE ER project controls effect the ability of the new 
mandate to be executed as well as interface with other processes. Any new 
approach will require a determination whether it can be accomplished within 
the current system, or new options must be developed and coordinated. It 
will be imperative to strive toward the best integration of processes to achieve 
timely and cost effective solutions. Finally, the implementation and use of 
any reduced administrative requirements should be clearly understood to 
eliminate any variability that will influence the extent and kind of change 
process that will occur. 

The quality of reduced requirements and processes are the 
responsibility of DOE as owner of the new commercial mandate and will 
reflect the accuracy with which any new processes reflect the mandate as 
proposed, evaluated, coordinated and approved. 

Project personnel and funds are heavily consumed in tracking 
the expenditure of funds. 

The Sandia ER project management system, which minimizes 
management risk by going beyond the extensive, formal DOE requirements, 
appears complex, inefficient, and ineffectual. The DOE and Sandia 
management focus appears to be on subsidiary budget and cost issues that 
have minimal impact on achieving the core environmental restoration 
project objective. For example, project cost tracking and reporting appears to 
cost $700K to $l,000K/year in labor alone. Such expenditures might be 
understandable if they were effective in insuring contractual project 
requirements were met. However, in FY 93 the project under ran its $24M 
budget by $7M. In FY94 similar under run trends are evident. An extensive, 
expensive project control system is meaningless if it is not cost effective. 

The DOE customer supplants the formal project scope with 
extensive verbal guidance. 

In its document review and interviews, the ITR team noted a 
lack of formal, non-process related, DOE project direction. Much of the 
direction given to the project management staff appears to be informal and 
verbal and modifies the "validated" baseline. DOE personnel indicated they 
were interested in getting the job done and that they had insufficient time 
and support personnel to formally document directives. Sandia's project 
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management are receiving the informal directions, reacting, and generally 
not documenting either the direction or the resultant action. 

Good scope management keeps the project focused on the 
objective and requirements and identifies and controls changes or 
modifications in the requirements. Direction of work through excessive 
verbal directives affects the ability of the contractor to manage the project to 
meet the triple constraints of commercial performance, cost and schedule 
standards. In the commercial sector, verbal direction does not constitute an 
enforceable agreement for the contractor to meet additional requirements. 

Sandia management has allowed the ER project team to be 
isolated from and therefore replicate some aspects of the Sandia 
infrastructure. 

The ER project team is operating such that they appear as an 
inefficient external contractor. As a result they are not taking advantage of 
economies of support and processes that already exist within Sandia. The 
isolation attitude permeates the organization, as individual departments 
within the ER project further replicate customized processes and systems 
independent of each other. This isolation approach is detracting from the 
project's ability to add value to both the parent company and the customer. 
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APPENDIX A 

CHARTER AND REVIEW PLAN 
FOR 

THE SANDIA NATIONAL LABORATORIES 
ENVIRONMENTAL RESTORATION PROGRAM 

INDEPENDENT TECHNICAL REVIEW TEAM 

CHARTER 

1. Mission 

The Independent Technical Review Team (Red Team) is to assess the Sandia 
Environmental Restoration Program and to make recommendations on a 
new path forward to safe, minimum cost and schedule implementation. 

2. Objectives 

2.1 Program Diagnosis 

Identify internal opportunities, liabilities, and issues to rapid, safe, compliant, 
minimum cost implementation of the environmental restoration program. 

Focus areas: 
- Characterization of sites 
- Operational units/sites status 
- Risk/liability reduction activities 
- Infrastructure/base activities 
- Planning, technical basis, and work logic 
- Standards and practices 
- Resource requirements 

2.2. Path Forward 

Recommend an integrated path forward that could be followed to enhance 
schedule and cost performance to meet the EM cleanup mission. 

3. Interfaces 

The Red Team will perform its activities under the direction of the Director, 
Special Assignments, Energy and Environment Division. 
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4. Organization 

The Red Team will consist of 10 to 12 knowledgeable, independent experts 
who have commercial and DOE M&O experience in one or more of the 
following areas: 

• Environmental restoration project implementation 
• Decontamination and deactivation 
• Program and project management 
• Waste operations (i.e., packaging, handling, shipping, etc.) and waste 

disposal criteria (LLW, TRU, Mixed, etc.) 
• Application of DOE Order requirements and national codes and 

standards 
• Application of EPA and/or New Mexico State environmental 

regulations 

The team may elect to call upon additional expert consultants for supporting 
information or analysis. 

A team leader will be selected by the Director, Special Assignments, Energy 
and Environment Division. 

5. Schedule 

Staff Team Feb. 21 to 25 
Training; Review Plan Development; 

Document Review Feb. 28 to March 4 
Diagnostic Review at Sandia March 7 to March 11 
Reading/Discussions/Benchmarking March 14 to 18 
Recommendations Workshop at Sandia March 21 to 25 
Presentation to Organizations 7000 and 6000 March 26 
Draft Report to Sandia April 15 

Additional time may be taken upon recommendation of the Red Team leader 
and upon approval of the Director, Special Assignments, Energy and 
Environment Division. 

6. Deliverable 

A written report will be prepared which will document in detail the 
observations and conclusions for each objective. 
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THE SANDIA NATIONAL LABORATORIES 
ENVIRONMENTAL RESTORATION PROGRAM 

INDEPENDENT TECHNICAL REVIEW PLAN 

1. Introduction 

Independent Technical Review (ITR) of Major Projects, Major 
System Acquisitions, and programs was established as an DOE-EM activity in 
a memorandum from the Under Secretary of Energy dated March 29, 1991 on 
the Status of the Hanford Waste Vitrification Plant. Subsequently, ITRs have 
been conducted of the Hanford Tank Waste Strategy, the Hanford Tank Waste 
Operations, the Hanford PUREX Facility Deactivation Plan, the Savannah 
River Defense Waste Processing Facility, the Savannah River In-tank 
Precipitation/Extended Sludge Processing Systems, the Rocky Flats Plant, the 
WIPP Bin and Alcove Test Program, and the ORNL Isotopes Facilities 
Shutdown Program. The DOE-EM ITR process, developed as a part of the 
Hanford Waste Vitrification Plant review, continues to evolve through 
implementation experience and evolving customer needs. 

The Sandia Environmental Restoration Project ITR Plan 
establishes the review implementation framework. It is an important tool for 
communicating the planned implementation to the customer, the site, and 
the review team. The plan builds on the ITR charter objectives and tasks, 
defining the process flow, diagnostic and recommendation approach, 
principle lines of inquiry, and report format. 

Review Process 

The focus of the Sandia ER Project ITR is an implementation 
project recommendation. To deliver this product, the review will use a 
modification of the process documented in the Independent Technical 
Review Handbook, July, 1992 issue. 

The full team will perform a site diagnostic evaluation as input 
to the problem definition and the problem solution process steps. The site 
diagnostic team will prepare for the one week on-site review by reading 
appropriate site and program/project documents as well as prior 
review/audit/assessment reports. A preliminary site visit will identify 
documents and reports that site and ITR personnel deem appropriate for this 
background preparation. 
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The objective of the on-site review is identification or 
clarification of site, program, and project objectives, assumptions, definitions, 
technical and regulatory bases, and strategies. The diagnostic team will also 
seek institutional, site, and programmatic strengths, resources, issues, and 
barriers to successful, timely, cost effective program/project implementation. 
Site review time will be allocated to: 1) brief program/project status reports or 
up-dates, 2) one-on-one interviews with key project personnel, 3) key issues 
small group discussions, and 4) key remediation sites tours. 

In the diagnostic visit, the team will use a consensus process to 
capture key opportunities and barriers. The team will also develop a scope for 
a project recommendation. Trial project framework and assumptions may 
also be developed as input to the recommended solution. 

The objective of the team is to develop a bounding case, 
implementation, integrated solution to the diagnosis. The team will prepare 
for an intense 6 day working session by reviewing the diagnosis materials, 
appropriate documents or summaries, and the problem statement, 
framework and assumptions. The problem solution session will be 
structured to: 1) review background information, 2) develop bounding cases, 
3) develop integrated solution frameworks for a bounding case, 4) draft 
documentation to support the solution, and 5) review the solution with the 
DOE and Sandia management. 

2. Diagnostic Questions 

The ITR team identified the following diagnostic questions prior 
to the start of the on-site review. 

- Infrastructure/Org. Who is doing the work? 
- What is regulatory environment? Who is lead, 

relationships? 
- What formal guidance? 
- What are you trying to do - clean up or manage? 
- How to make the problem manageable? 
- What does the customer want? 
- Why is the program in place? 

-What is it to do? 
-Why inconsistencies? 
-List of all parties 

- What will it look like when we are done? 
- Does the technology exist to do the job? 
- Where are the liabilities/risks? What requires immediate 

action? 
How do I make sure I'm not creating new? 
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What are the issues? - top to bottom 
Evaluate budget and allocations. 
Consider program organization/breakdown. 
Considered people organization and funding? 
Is this effort necessary - total reevaluation? 
Where do I have leverage and flexibility? 
Reality check on the regulators 

-1980's data 
-Importance to EPA 
-State regulators' interest and skills/experience 
-Public concern as expressed to state and EPA 

Look for short cuts - given a full up plan. 
What are the drivers to get on with the job and get it done? 
With all parties, develop an understanding of current state, 
desired future state, and approach to get there? 
Overall schedule - How does program lay out? 
Is program consistent with current state-of-the art processes? 
For example, 
accelerate cleanup model? 
What base activities are supporting remediation? 
What would program people do if they could break down 
barriers? 
Ask the program team - Can we do it better? 
Is there a program team that can carry out this job? 
How does this program fit within Sandia and how can it be 
redefined as a service beneficial to company and to others? 
Does the ER Program team know what the job is? 
Apply technologies and approaches proven at other sites. 
What does the contract(s) mandate and allow? (prime/subs) 
How much should be done in-house vs. contract? 
What ranking has been done on risk/liabilities? 
Is the ER Program a research program or a cleanup project? 
How has the contract evolved? 
What is the mechanism for changing and updating contracts 
(prime/subs)? 
(Flexibility) 
How does DOE fit into this program - what is its role? 
Decision dividing line? 
What is the best way to manage this work based on a national 
perspective? 
Do first and use? 
Examine the ADS structure. 
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3. Potential Project Metrics 

The ITR team identified the following project metrics prior to 
the start of the on-site review. 

- Productive indices 
-Cost/investigation sufficient for remediation 
-Cost per unit of remediation (gallons/pounds) 
-Management time per unit/remediation 
-Numbers of Health and Safety occurrences 

- Performance to scope/cost/schedule for a piece of work 
- Return on investment 

-Projected cost/actual cost 
- Accountability index - to stakeholders 

-Achievement to projection 
-Public role/financial/etc. 

- Benchmark with commercial costs 
-Efforts to come in line with results 
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APPENDIX B 

EPA's PLUG-IN APPROACH 
AND 

PRESUMPTIVE REMEDY 

The following material is excerpted from the Record Of Decision 
for VOCs in the Vadose Zone at IBW-South, which was signed September 27, 
1993. 

Statement on Use of Innovative Approaches 

IBW-South is complex and contains many subsites within the 
site. Based on the special circumstances presented by IBW-South, EPA has 
determined that the use of two innovative approaches to administering the 
site will greatly enhance the efficiency and effectiveness of this remedy. 
These are the "Presumptive Remedy" and the "Plug-in Approach." 

The Presumptive Remedy allows EPA to presume that a 
remedial technology is appropriate in cases where voluminous treatability 
data indicate that it will be effective. Multiple alternatives are not evaluated 
specifically for this remedy, based on previous application of the same 
remedial technology in other similar situations. 

The Plug-in Approach allows multiple, similar, but separate 
subsites (facilities or areas within the larger site) to make use of the same 
remedy at different times. Under this approach, EPA selects a standard 
remedy that applies to a given set of conditions rather than to a specific 
subsite. At the same time, EPA selects a process and set of criteria for 
determining where those conditions exist. Subsites are then fully 
characterized, at varying times, after the ROD. Based on the process pre-
established by the ROD, EPA then makes subsite-specific determinations to 
"plug in" subsites to the remedy. The approach provides flexibility to address 
unforeseen circumstances, while allowing EPA to address the majority of 
similar subsites without re-selecting the same remedy at each one. 

EPA believes these approaches are consistent with CERCLA, the 
NCP, and the mandate to protect human health and the environment. 
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Description of Selected Remedy 

The remedy selected for VOCs in the vadose zone at IBW-South 
is to use SVE to remove and treat VOCs in soils at those subsites that "plug 
in" to the remedy. The process for determining which subsites must plug in 
to the remedy is called the "Plug-in Process" and is hereby incorporated as 
part of the remedy. The Plug-in Process shall be applied once for each subsite 
at which a Focused RI is performed. The term "subsite" and the details of the 
Plug-in Process are defined below. 

For all SVE systems that are required, air emission control (off-
gas treatment) shall be included. One of three types of emission controls 
defined below shall be applied at any subsite which plugs in. EPA shall 
identify which of the three emission controls will be used at any particular 
subsites as part of the remedial design for that subsite. All controls shall meet 
the Applicable or Relevant and Appropriate Requirements ("ARARs") or 
other requirements specified in this document. 

For any SVE system, certain SVE enhancements shall be 
considered available as part of this remedy. Decisions on the use of and 
choice among these enhancements shall be part of the remedial design of 
each SVE system. The available enhancements are specified and described 
below. 

The Plug-in Process: Basic Framework and Requirements 

This section discusses the concept, justification, and terminology 
of the Plug-in Approach. 

Definition of "Subsite" 

IBW-South contains zones of VOCs in soils separated by large 
zones of uncontaminated soil. Generally speaking, VOC-contaminated soil 
zones correspond to facility locations; certain facilities have released VOCs 
into soils. However, VOCs may have strayed from one facility onto 
neighboring facilities, or several adjoining facilities may have released 
contamination so that a single zone of VOC-contaminated soils spans a 
cluster of facilities. EPA shall consider one contiguous zone of VOC soil 
contamination, and the associated facilities and properties, as a "subsite." A 
subsite is a candidate for plug-in, the unit on which EPA will apply the Plug-
in Process to determine whether a cleanup is necessary. A subsite defines one 
VOC contamination problem to which one SVE cleanup system would be 
applied, where determined necessary. 
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The Plug-in Approach in Concept 

The Plug-in Approach is a way of structuring a remedy for 
complex Superfund sites such as IBW-South. The approach can be used 
when a Superfund site contains multiple areas or "subsites" that are similar 
physically and share similar contaminants. Each subsite has contamination 
that must be addressed. 

This Plug-in Remedy identifies SVE as a standard remedial 
action and then defines a process that will be used to determine where the 
remedial action shall be applied. The ROD does not select a remedial action 
for a specific subsite. Rather, it selects a remedial action to apply to any subsite 
exhibiting certain conditions. The ROD defines what these conditions are and 
selects a process for determining whether they exist. 

The Plug-in Remedy is selected prior to fully characterizing the 
subsites. Subsites will be characterized concurrently or at different times. If 
the conditions at a subsite match predefined conditions, the subsite will "plug 
in" to the remedial action and be subject to its requirements. Each subsite has 
a separate Plug-in Decision. This ROD fully contains the basis and process to 
be used for all Plug-in Decisions. Therefore, following the prescribed process 
in the ROD completes the remedy for any particular subsite. The Plug-in 
Remedy contains a "blueprint" directing decisions as to its own application. 

By separating selection of SVE, the cleanup technology, from a 
decision about its application at a particular subsite, EPA can verify that the 
cleanup technology is appropriate for a subsite after all sampling data about it 
have been collected. At the same time, EPA does not have to evaluate and 
select a separate remedy for each subsite. 

After plugging in to the remedy, remedial design and action can 
begin at a subsite. Subsites not matching the conditions and criteria are not 
plugged in, but still can be addressed, if necessary, by other remedies, removal 
actions, or through modifications to the remedy. Because unexpected 
conditions or situations may occur during Focused RI work at a subsite, the 
Plug-in Approach is designed to be flexible enough to adjust to these 
conditions. 

VOCs in soils at all subsites will be addressed by this single 
Operable Unit ROD. Remedial action will occur at some subsites while 
investigation work continues at other subsites. Thus, site wide, remedial 
investigation and remedial action actually occur concurrently. 
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Plug-in vs. Traditional Superfund Remedy - Justification for 
using Plug-in at IBW-South 

Traditionally, the Superfund remedy selection process is site-
specific. Each site is considered a unique problem that is first investigated and 
a remedy selected after considering a range of potential solutions. Usually, 
EPA characterizes the nature and extent of contamination with a remedial 
investigation (RI), then evaluates and compares several remedial alternatives 
in a Feasibility Study (FS), proposes one of those alternatives to the public in a 
Proposed Plan, receives public comment on that alternative, and then selects 
an alternative in a ROD. After the ROD, the exact technical specifications and 
construction detail of the remedy are developed during remedial design, and 
finally, the cleanup takes place in a remedial action phase. The part of this 
process starting with the FS and ending with the ROD is called remedy 
selection. 

In traditional remedy selection, several alternatives are matched, 
or evaluated, for a single site. Site characterization is usually substantially 
complete before any final decision is made on remedy selection. This is 
important because, should a remedy be based on inadequate data, unknown 
characteristics of the site may render a selected remedy ineffective. 

Multiple-source sites, such as IBW-South, present a number of 
challenges with regard to remedy selection. In the case of VOCs in soils at 
IBW-South, the problem is not in finding a technical alternative to treat 
VOCs; as discussed, SVE has been demonstrated to work at similar sites. 
Rather, the difficulty lies in administering many similar, yet distinct subsites. 
The soils at IBW-South are very similar from one location to the next, being 
laid down by the same alluvial activity and existing in the same arid 
environment. The VOC contaminants are generally chlorinated solvents, the 
behavior of which is fairly predictable in these soils. EPA expects that VOCs 
in this type of soil would tend to move readily into the soil vapor. There are 
proven remedial technologies, broadly suited to a wide range of conditions 
(i.e., robust), which remove the VOC vapor from soils. 

Until Focused RI work is completed at a subsite, EPA cannot 
know whether that subsite even needs a remedy. However, as more has 
become known about IBW-South, it has become apparent that wherever a 
remedy is necessary, it is likely to be the same remedy. Therefore, before 
Focused RI work is completed at subsites, the remedial action for VOCs in 
soils can be presumed at most subsites. 
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Therefore, the traditional approach makes little sense in the case 
of IBW-South. The traditional approach would select a separate remedy for 
each particular subsite. If EPA performed a separate remedy selection for each 
subsite, the likely result would be a large number of virtually identical FS 
Reports and RODs. This would be an inefficient use of resources. 

In contrast, the Plug-in Approach selects a remedy for a given 
range of conditions. Assuming these conditions will exist most of the time, 
one needs only assess whether a particular subsite meets these conditions. 
Provided it does, it can "plug in," and there is no need to perform a separate 
remedy selection. Instead of matching several remedies to a single subsite, 
the Plug-in Approach matches several subsites to a single remedy. 

The Plug-in Approach retains all the basic components of the 
traditional Superfund process, but rearranges and optimizes the order in 
which they are executed to minimize redundancy. Just as in the traditional 
Superfund process, a final decision on remedy selection for any one subsite is 
not in place until after Focused RI work is complete at that subsite. 

The Plug-in Approach carries many benefits. First, it allows 
remedial action to begin without redundant remedy selection processes. 
Taken over all subsites at IBW-South, this is expected to save a significant 
amount of time and resources, both for EPA and for PRPs. Second, it allows 
focused investigation at each subsite to occur at its own pace. The Plug-in 
Remedy is available as soon as each subsite's investigation is completed. 
Because Focused RI work and remedial action can occur at the same time, 
subsites that have completed Focused RI work and have plugged in can begin 
remedial design and remedial action immediately, and are not held back by 
other subsites that are still performing a Focused RI. 

Third, rather than treating each subsite in a vacuum, the Plug-in 
Approach focuses the collection of data at subsites on the most-likely 
remedial alternative. Thus, there are less data to collect in remedial design, 
and actual remedial action (cleanup itself) can begin sooner. In all, the Plug-
in Approach minimizes waste, time, and resource use, and begins remedial 
action sooner. 

Plug-in Process Components and Terminology 

This section identifies elements established by the ROD, in 
conjunction with the Feasibility Study and the IRI Report. It also describes 
how these components, once in place, serve to ensure that only appropriate 
subsites are plugged-in to the remedy. 
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The Existing Site Profile 

The selected remedial action in a Plug-in Remedy must be able 
to address the vast majority of subsites if the Plug-in Approach is to be 
efficient. The range of common conditions among subsites that has been 
observed at IBW-South is collectively called the existing site profile. The 
existing site profile is defined in terms of various physical and contaminant 
parameters that might have an impact on the effectiveness of a remedial 
alternative. For example, for SVE, the air permeability of the soil and the 
volatility of the contaminants strongly impact its effectiveness. The existing 
site profile for IBW-South is defined by the IRI Report (Admin. Rec. No. 1597) 
and Chapter 1 and 2 of the Feasibility Study (Admin. Rec. No. 1599). 

The Presumed Remedial Alternative 

The Presumed Remedial Alternative is the action that will be 
taken at all subsites that meet the Remedy Profile and the Plug-in Criteria 
(defined below). The Presumed Remedial Alternative is selected to meet all 
identified applicable or relevant and appropriate requirements (ARARs). 
SVE is the Presumed Remedial Alternative for this remedy. 

The Remedy Profile 

The range of conditions that the Presumed Remedial 
Alternative can address is called the Remedy Profile. After a subsite 
completes its Focused RI, the first test of whether it can be plugged in to the 
remedy is whether it exhibits conditions within the Remedy Profile. Like the 
existing site profile, the Remedy Profile is defined in terms of physical and 
contaminant parameters that may have an impact on the effectiveness of the 
Presumed Remedial Alternative. 

SVE is selected as the Presumed Remedial Alternative because it 
can be expected to address those conditions seen to date (the existing site 
profile). SVE may be capable of addressing conditions even beyond those seen 
to date. Therefore, this ROD establishes reasonable boundaries on what SVE 
can address. This is important because, should a subsite exhibit characteristics 
outside these boundaries. SVE may not be effective at that subsite, and that 
subsite should not be plugged in. 

If a subsite exhibits conditions outside the Remedy Profile, EPA 
will assess whether the Remedy Profile can be enlarged by use of a technical * 
enhancement. Certain technical enhancement options are incorporated in 
this remedy and are discussed below. If a subsite cannot be brought within 
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the Remedy Profile by use of an enhancement that subsite cannot directly 
plug in. 

As an example, the SVE remedial alternative addresses VOCs 
because they move easily into the soil vapor phase and can be subsequently 
removed by the SVE system. Should a subsite contain only metals in the soil, 
however, SVE would be useless as a remedy to address those metals. Metals 
are not volatile and would be unaffected by the removal of soil gas. The 
Remedy Profile is defined by certain parameters such that a subsite with 
metals only would fall outside the Remedy Profile. 

Enhancements to the Presumed Remedial Alternative 

Certain technical enhancements shall be considered available as 
part of this remedy. At some subsites, it is conceivable that some of these 
enhancements may be necessary in one of three situations: (1) to widen the 
enhanced Remedy Profile so that SVE will apply, (2) to make SVE more 
efficient even if it would otherwise apply, or (3) to meet an ARAR. Situation 
(2) is considered the most likely at IBW-South. In such a situation, SVE 
would be effective in cleaning the vadose zone, but it may take a longer time 
due to an unforeseen condition, such as an unusual soil type. In such a case, 
the use of the enhancement may substantially reduce the treatment time and 
increase its efficiency. Decisions on the use of enhancements shall be made as 
part of remedial design after a subsite is plugged in. 

The Plug-in Criteria 

Even if conditions at a particular subsite are amenable to SVE 
(within the Remedy Profile), there still may not be enough contamination 
there to make SVE necessary. There must therefore be criteria based on 
potential health threats that serve as the standard for EPA to determine 
whether an action is necessary. EPA can plug in those subsites that exceed any 
of the Plug-in Criteria. Those not exceeding the Plug-in Criteria do not need a 
VOCs-in-Vadose-Zone remedy and EPA will not plug in such subsites to the 
remedy. 

Most of the IBW-South Plug-in Criteria are specific to the 
various pathways by which persons may be exposed to VOC contaminants in 
the soils from a subsite, either currently or in the future. These pathways are 
identified and evaluated in the Risk Assessment in Appendix A of the 
Feasibility Study. The Plug-in Process and risk assessment for IBW-South 
allow EPA to compare the risk from VOCs in soils at any given subsite against 
this fixed set of Plug-in Criteria. The Plug-in Criteria and the process for 
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using them are discussed in Chapter 5 and Appendix A of the Feasibility 
Study (Admin. Rec. No. 1599). 

As an example, VOCs may leak downward and enter ground 
water, which may then be withdrawn and consumed. Or, VOCs may 
volatilize upward and be inhaled near the ground surface. The Plug-in 
Criteria, in effect, set separate limits on the levels of VOCs that may reach the 
ground water and levels of VOCs that may volatilze upward into the air, due 
to any single subsite. If either of these types of limits is exceeded, a remedial 
action is necessary, and EPA would plug in the subsite and require the 
Presumed Remedial Alternative, SVE. If neither of the limits is exceeded, 
there is not unacceptable health threat posed by the VOCs in the soils, and 
implementation of the Presumed Remedial Alternative is not necessary. 

The Plug-in Decision Point 

This remedy selects a remedial action that will apply whenever 
certain conditions exist at IBW-South. There are two conditions that a subsite 
must meet before being plugged in. First, the subsite must exhibit conditions 
falling within the Remedy Profile, and second, the subsite must exhibit 
contamination exceeding one or more of the Plug-in Criteria. At the Plug-in 
Decision Point, a determination is made as to whether to plug in one subsite 
and require the selected SVE action. This decision is made according to the 
process set in advance by this ROD. There will be one Plug-in Decision Point 
for each facility that proceeds through the Plug-in Process. It is a Plug-in 
Decision as sanctioned by this ROD that causes SVE to be required at any 
particular subsite. Note that the Plug-in Decision Point occurs at different 
times for different subsites. 
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APPENDIX C 

INFORMATION SOURCES 

C l Documents 

SERP/Doc. Cont. #: 

1. Organizational Chart for Sandia National Laboratories, 2/1/94. 
2. Organizational Chart for Environmental Operations Center, 

7500,1/6/94. 
3. USDOE/AOO, SNL Cost Schedule & Technical Baseline, 

Volume XIV, ADS# 1306 Tech. Areas 3 & 5 (A) and Tech. Areas 3 
& 5 (R), 10/93. 

4. Sandia National Laboratories Environmental Restoration 
Project Information Sheets (Sites 1-242), 12/2/93. 

5. Blejwas, T., SNL /Environmental Operations Center, Org. 7500, 
Year-end Review, 11/10/93. 

6. USDOE/AOO, SNL Cost Schedule & Technical Baseline, 
Volume 1, Summary Programmatic Documentation, 10/93. 

7. USDOE/AOO, SNL Program Implementation Plan for 
Albuquerque Potential Release Sites, 2/94. 

8. USDOE/AOO, SNL Cost Schedule & Technical Baseline, 
Volume XVI, ADS# 1267 Chemical Waste Landfill (A) and 
Chemical Waste Landfill (R), 10/93. 

9. SNL, (1) ER Project Site List by Operable Unit; (2) ER Project Site 
List by Site Number; (3) Contaminants of Concern at ER Project 
Sites by Site Number; (4) Table 1 Addendum to Contaminants of 
Concern; and (5) ER Program Site Map Set, 12/93. 

10. USDOE/AOO, SNL Chemical Waste Landfill Final Closure Plan 
and Postclosure Permit Application, Volume 1 - Text, no date. 

11. Blejwas, T., Environmental Restoration Program Status and 
Cost-cutting Measures (Presentation to R. Hanson), no date. 

12. US EPA Reissued Module IV. of RCRA Permit - Hazardous 
Waste Treatment/Storage/Disposal Facility, date reissued 
8/26/93. 

13. USDOE Environmental Management Program, FY 1995 
Proposed Budget Overview, (Presentation), 2/7/94. 

14. Norris, S. (USDOE/AFO Memo), Environmental Restoration 
Project Office (ERPO) Baseline Change Control Procedure, 
Revision 2,1993, 6/16/93. 
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15. Sena, R., (USDOE/AFO Memo), to Distribution, ERPO Cost, 
Schedule and Technical Baseline Procedure, 3/9/93. 

16. USDOE/AFO, Environmental Restoration Project Office, 
Environmental Restoration Program Reporting Procedure, 
Rev. 0, 6/92. 

17. Cox, W. to Distribution, (memo), "Think Outside the Box," 
11/26/93. 

18. Cox, W. to Distribution, (memo), DOE/SNL Meeting, January 5, 
1994, "Thinking Outside the Box," 1/10/94. 

19. Sandia National Laboratories - Self Assessment Support, no date. 
20. Fate, D. to ER Task Leaders, (memo), Presentation of Proposals 

for Uncommitted FY93 Funds, 6/16/93. 
21. Cox, W. to ER Task Leaders, (memo), Potential Uses of FY93 

Funding, 5/20/93. 
22. Sena, R., (USDOE/AOO Memo) to R. Lightner, Albuquerque 

Operations Office (AL) Environmental Restoration Project Office 
(ERPO) FY 1993 Year-End Review, 12/20/93. 

23. Boardman, K., (USDOE/AOO Memo) to W. Spurgeon, 1993 Year-
End Review Action Items, 12/21/93. 

24. Norris, S., (USDOE/AFO Memo) to Distribution, Baseline 
Validation and Program Reviews - Final Guidance and 
Schedule, no date. 

25. Summary Table: Contaminants of Concern and Preliminary 
Proposed Action for SNL/NM SWMU Sites by OU, 2/94. 

26. DOE/AL/ERPO Monthly Report Evaluation Review 
Documentation Sheet, 9/93. 

27. DOE/AL/ERPO Monthly Report Evaluation Review 
Documentation Sheet, 11/93. Duplicate 

28. DOE/AL/ERPO Monthly Report Evaluation Review 
Documentation Sheet, 12/93. 

29. DOE/AL/ERPO Monthly Report Evaluation Review 
Documentation Sheet, 11/93. Duplicate 

30. Kaiser, R., (USDOE/AFO Memo) to Slaten/Umshler, Monthly 
Status Meeting Announcement and Transmittal of Meeting 
Notes, 1/7/93. 

31. Cox, W. to J. Johnsen, DOE/KAO, (memo), December 1993 
Project Tracking System Report, 1/22/93. 

32. SNL/Environmental Restoration Program Monthly Program 
Status Meeting Notes, 9/92 - 2/94 (13 separate documents). 

33. Wolford, R./Lacher, L., Arroyo Infiltration/Aquifer Recharge 
Monitoring Plan: Upper Arroyo del Coyote Test Plots and Small 
Scale Hydrologic Testing of Arroyos Throughout SNL/KAFB, 
prepared for SNL, (Draft Report), 10/1/93. 
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34. SNL ER Program, Site-Wide Hydrogeologic Characterization 
Project - Saturated Zone Characterization Task Plan (Report), 
Draft, no date. 

35. Field Operations Plan for Monitoring/Test Well Construction at 
the South Fence Road - Phase II (Sandia National Laboratories), 
by J. McCord/D. Neel, (Report Revision 3.0), 6/21/93. 

36. Parsons, A./Glass, R./McCord, J., Vadose Zone Characterization 
Task Plan for the Site-Wide Hydrogeologic Characterization 
Project, (SWHC/TP4.001), 7/93. 

37. Kirtland Area Office Organizational Charts, 6/29/93. 
38. USDOE/AOO, Roadmap Document, 12/93. 
39. Environmental Restoration Quarterly Reports (Nov-Jan FY94) 

and (Jul-Aug FY93). 
40. Fate, D. to Doug Weaver, (memo), Additional Information for 

Red Team, 3/16/94. 
41. Morse, M., A Systematic Approach to Estimating the Assessment 

Phase of a Remediation Project, published in Remediation/ 
Spring 1994. 

42. Morse, M., Environmental Assessment and Remediation: 
Estimating the Costs of Uncertainty, published in Remediation / 
Spring 1993. 

43. Davis, M. J. and Smith, S., to W. Cox, 7581, Proposed List of 
Activities to be Done (memo), 1/10/94. 

44. Doremus, B. to ER Task Leaders and Managers, Voluntary 
Corrective Actions (memo), 2/16/94. 

45. Sandia National Laboratories/New Mexico, Task Scope 
Documentation, by IT Corp., W. A. Trippet, (RFI Field Work, 
Surface Soil Samples, Site 31 Field, 4/8/93. 

46. ADS 1306 - TAIII/V List of Baseline Documentation (4 separate 
documents): (1) Sampling and Analysis Tables for each site; 
(2) List of Field Screening Costs Derived Within and Used 
Throughout the ER Project; (3) Task Scope Documentation (TSD) 
Summary Sheet for Each Site for Surface Soil Sampling; and 
(4) TSDs for Each Site for Borehole Installation. 

47. ER Program Teams Matrix, 12/13/93. 
48. Fernandez, J. and Bleakly, D. to T. Blejwas and W. Cox, ER Site 

Tracking Budget Recommendations (memo w/attachments), 
2/7/93. 

49. Fernandez, J. and Schardein, K. to T. Blejwas and W. Cox, 
Records Management Budget Recommendation (memo 
w/attachments), 2/3/93. 

50. Fernandez, J. and Thomas, R. to T. Blejwas and W. Cox, GIS 
Budget Recommendations (memo w/attachments), 2/3/93. 

C - 3 



51. Baseline Estimate Technical Scope - Offsite Areas (ADS 1337) 
Subproject Scope Definition, no date. 

52. Baseline Estimate Technical Scope - Salton Sea Test Base (ADS 
1336) Subproject Scope Definition, no date. 

53. Fernandez, J. to B. Schwartz, Responsibilities of Department 7053 
(memo), 9/15/93. 

54. Fernandez, J. to Distribution, Technology Applications Program 
(TAP) Plan (memo), 3/4/94. 

55. SNL/NM Site Priority Ranking Results, no date. 
56. Major Assumptions, SNL/NM Baseline, no date. 
57. Environmental Operations Center (Mission/Vision), no date.p 
58. ADS 1285 Technologi Support (Site Tracking/Signing & Posting, 

Asst. Task Leader: D. Bleakly, 3/3/94. 
59. Charter for an Independent Technical Review of the Sandia 

Environmental Restoration Program (signed copy), L. Jones/ 
D. Hartley, no date. 

60. Environmental Projects Sites, Contaminants of Concern, no 
date. 

61. USDOE/AOO, Environmental Restoration Project Office, MSA 
AL-1 Environmental Restoration Project Management Plan, 
ERPO P-3, Submitted by: R. Sena, 3/94, 

62. Ardito, C , 7585, to Distribution, (memo), CWL January Monthly 
Report, 2/28/94. 

63. Sandia National Laboratories/NM, Task Scope Documentation, 
Chemical Waste Landfill, by T. Duval, ADS# 1267, 1/25/94. 

64. Kirtland Area Office Rosters, USDOE/KAO, 6/29/93. 
65. Chemical Waste Landfill, 1267, Time Line Assignments Report, 

C. Ardito, 12/17/93. 
66. Hedrick, B., to Gail McKay, (memo), FY94 Government Property 

Internal Review, Contract No. F33615-90-D-4009, Castle Air Force 
Base, Delivery Order No. 14,1/25/95. 

67. Hedrick, B., to Gail McKay, (memo), FY94 Government Property 
Internal Review, Contract No. F33615-90-D-4009, McClellan Air 
Force Base, Delivery Order Nos. 7,15,17,1/25/95. 

68. Hedrick, B., to Margaret Bell, (memo), FY94 Government 
Property Internal Review, Contract No. N68711-89-D-9296, North 
Island, CA CTO No. 216,1/27/94. 

69. ITR of the Sandia Envrionmental Restoration Program 
(Presentation), 3/26/94. 

70. Drawings (#1: ER Sites; #2: Tech Area I; #3: Tech Area II; 
#4: ER Project Site Notes, 12/93. 

71. SNL/NM Environmental Restoration Project Independent 
Technical Review Backup Documentation, 3/7-8/94. 
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72. SNL/NM Environmental Restoration Program Year-end 
Review, Fiscal Year 1993, Pinellas, Florida, 11/10/93. 

73. Sandia National Laboratories, Chemical Waste Landfill Final 
Closure Plan and Post Closure Permit Application, Vol. 1 - Text, 
USDOE/AOO, 12/92. 

74. Sandia National Laboratories Environmental Operations Center, 
"Records Center Manual," 12/15/93. 

75. Sandia National Laboratories/NM Environmental Restoration 
Project Independent Technical Review Presentation, 3/7-8/94. 

76. Dhont, Jeff, EPA Region IX, Record of Decision for VOCs in the 
Vadose Zone at IBW South, 09/27/93. 

Interviews/Meetines 

Name: 

Aas, C. Sandia 
Ardito, C. Sandia 
Arias, C. Sandia 
Baca, S. Sandia 
Bleakly, D. Sandia 
Blejwas, T. Sandia 
Borgman, K. DOE/ERPO 
Bowers, C. Sandia 
Carlson, K. DOE/KAO 
Conway, R. Sandia 
Cox, W. Sandia 
Davis, M. Sandia 
DeWitte, M. Sandia 
Dhont, J. EPA 
Fate, D. Sandia 
Fernandez, J. Sandia 
Fritss, J. Sandia 
Furaus, J. Sandia 
Garcia, A. Sandia 
Garcia, B. State of NM 
Gonzalez, V. Sandia 
Gould, J. DOE/KAO 
Hodicheck, B. State of NM 
Jones, L. Sandia 

Laursen, O. Sandia 
Levings, J. DOE/ERPO 

ER I Department 
ER IV Department 
ER II Department 
Community Relations Department 
ER II Department 
Environ. Operations Center, Dir. 
Branch Chief 
ER IV Department 
Area Manager 
ER I Department 
ER Project Department, Mgr. 
ER Project Department 
Community Relations Manager 
Region IX 
ER IV Department, Mgr. 
ER II Department, Mgr. 
ER I Department 
Corporate Construction Prog. Office 
ER IV Department 
NMDH Bureau Chief 
ER I Department 
Environmental Engineering 
New Mexico Department of Health 
Environmental, Safety, & Health 
Division 
ER II Department 
Installation Manager 
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Locklin, J. Sandia 
Lojek, C. Sandia 
Morlock, N. EPA 
Morse, M. Sandia 
Nimick, F. Sandia 
Park, B. Sandia 
Sena, R. DOE/ERPO 
Slavin, P. Sandia 
Stermer, D. Sandia 
Stotts, A. Sandia 
Thomas, D. Sandia 
Tucker, M. Sandia 
Valdez, J. Sandia 
Wade, M. Sandia 
Woodard, J. Sandia 
Young, S. Sandia 
Zimmerman, J. DOE/PMD 

ER IV Department 
ER IV Department 
Region VI, Branch Chief 
Geocenters 
ER I Department, Mgr. 
Legal 
Environmental Proj. Office, Mgr. 
ER I Department 
ER III Department, Mgr. 
Media Relations 
ER II Department 
ER II Department 
ER II Department 
ER I Department 
Environmental Programs Center, Mgr. 
ER III Department 
Project Management Division 
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APPENDIX D 

INDEPENDENT TECHNICAL REVIEW TEAM 
MEMBERSHIP AND CREDENTIALS 

D.l Independent Technical Review Team Members 

Doug Weaver, Team Leader 

Barbara Barry 
Michael Callahan 
John Darabaris 
Philip Grant 
David Gunnarson 
David Gunter 
Gary Henderson 
Michael McClure 
Teresa Mills 
Philip Thullen 
Steve Wiegman 
Jack Wirtz 

» 
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D.2 ITR Member Credentials 

Name: Barbara Barry 

Education: B.A., Ecology, Smith College 
Management Certificate in Public Administration, University 
of Colorado 

Affiliation: State Employee at DOE/Rocky Flats Office 

Experience: Ms. Barry is a special assistant to the Department of Energy in 
environmental management at Rocky Flats. Currently on 
intergovernmental loan from the Colorado Department of 
Health, she had spent most of her state career in the Colorado 
Department of Transportation as Director of the Office of 
Environment. She had also worked in strategic and 
transportation planning and, earlier, on a NASA Skylab 
project at the Dudley Observatory. She has focused on 
developing frameworks to integrate public interests, science 
and engineering with applications to highway location, 
design, construction, and maintenance, environmental 
policy development, public involvement, and hazardous and 
radioactive waste management. During the last several years 
she has directed the Colorado Agreement in Principle 
oversight of Rocky Flats, represented Colorado in the DOE 
State and Tribal Governments Working Group, been a 
member of the Secretary of Energy Advisory Board Task 
Force on Public Trust and Confidence, and participated in 
various strategic/integrated/applied planning initiatives in 
the Department of Energy. 
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Name: Michael Callahan 

Education: B.S. (1964), M.S. (1965), Ph.D. (1976) in Physics, 
all from the University of Utah 

Affiliation: Sandia National Laboratories (SNL/NM) 

Experience: Dr. Callahan manages the Exploratory Components 
Subsystems Program in the Defense Programs Sector at 
Sandia National Laboratories, a position he has held since 
1992. His program proves out new product and 
manufacturing ideas that will maintain reliability and 
improve safety and security of the nuclear weapon stockpile. 
Current projects include high energy batteries, microsensors, 
miniature signal processors, imaging radars, ultra-reliability 
engineering, component modeling, and virtual prototyping. 

From 1986 until early 1992, Dr. Callahan was manager of the 
Sandia Radar Department. With a staff of 100 engineers and 
technicians, he was responsible for numerous radar R&D 
projects. They developed the radar for the Navy Trident II 
missile, and the fuze for the B83 strategic bomb. 

From October of 1990 to April of 1991, Dr. Callahan was on 
special assignment to a team of line managers preparing for 
the DOE ES&H Tiger Team. He examined conduct of 
operations and ES&H management, and subsequently led a 
company-wide training program in self-assessment. 

From 1982 to 1986, Dr. Callahan supervised Sandia's 
Exploratory Radar group. He started several projects in that 
group that led to a new class of high-resolution imaging 
radars. From 1976 to 1982, Dr. Callahan was a staff member in 
the Radar Signal Analysis group, developing models for 
microwave systems. 

After receiving his Master's degree in 1965, Dr. Callahan 
spent seven years in Admiral Rickover's organization, the 
Naval Reactors Branch of the AEC. His responsibilities there 
included program management for design and manufacture 
of refueling equipment. 
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Name: Tohn Darabaris 

Education: M.S., Geologic Engineering, U of Missouri at Rolla, 1986 
M.B.A., Finance/Accounting, Columbia University, 1981 
B.S., Geology, University of Illinois, 1973 

Affiliation: A. T. Kearney, Inc. 

Mr. Darabaris is a registered professional engineer and a 
C.P.A. experienced in project and program management for 
federal, state, and industrial client programs. A good deal of 
his experience stems from his involvement in three of A.T. 
Kearney's RCRA Implementation Contracts. He served as 
member of the management team under the prior EPA 
RCRA Implementation Contracts Technical Director for 
corrective action support activities in EPA Regions VII-X. He 
managed various RCRA projects including over 100 RFAs, as 
well as RFI Work Plan Reviews, RFI oversight, EIRs, 
closure/post-closure reviews, as well as preparation of QAPPs 
and QAPjPs. In addition, he developed and implemented a 
ranking study to prioritize Region X facilities based on 
potential human health and the environment. Mr. Darabaris 
led the Kearney Team in supporting the agency's review of 
the technically complex No-Migration Variance Petition 
review for DOE's Waste Isolation Pilot Plant (WIPP) in 
Carlsbad, NM. He has also provided CQA/CQC on-site 
assistance to state and federal agencies for hazardous and 
mixed waste landfills. Currently, Mr. Darabaris is serving as 
Program Director for an Environmental Services contract to 
Westinghouse Hanford Company covering the U.S. DOE's 
Hanford Site, Washington. Task Orders being completed 
under this contract include preparation of RFI/CMS Work 
Plans, RI/FS Work Plans, Closure Plans, a RCRA Part B 
permit application for Double-shell Underground Storage 
Tanks, Health and Endangerment Risk Assessments, Data 
Validation Reports and of site-wide evaluation of alternative 
site restoration concepts. Mr. Darabaris oversaw the 
preparation of a Regulatory Strategy Document for the macro 
engineering environmental restoration approach. The 
strategy document addressed all relevant regulatory issues 
that needed to be addressed during the sitewide remediation 
program and included road maps for ensuring compliance. 
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Name: Philip T. Grant 

Education: M.S. Business Admin., George Washington University, 1979 
B.S. Chemistry, University of Pittsburgh, 1975 
U.S. Naval Nuclear Power School, 1964 

Affiliation: WASTREN, Inc. 

Experience: Mr. Grant has over 25 years experience in nuclear facility 
safety, operations, environmental and waste minimization, 
NEPA (EIS/ES), safety analysis, regulatory compliance, 
transportation, ES&H self-assessments, and DOE site QA 
audits and facility safety appraisals/audits. His experience 
included lead technical program management responsibili
ties while with the NRC and EG&G, supporting NRC's 
Operating Reactor Assessment Branch and DOE's TMI Pro
gram Office, Spent Nuclear Fuel and WM programs. Mr. 
Grant also provided engineering and regulatory support as a 
consultant at several commercial nuclear reactor facilities. 
While at the NRC, Mr. Grant had lead technical oversight 
responsibility for the preparation of the TMI Cleanup 
Programmatic EIS and overview of the site characterization, 
cleanup and D&D activities. Mr. Grant is co-founder of 
WASTREN, Inc. and is currently providing technical support 
to DOE-EM, EH and GPU Nuclear. Mr. Grant was special 
advisor to the GPUN Vice President/TMI-2 Director, with 
technical oversight responsibility for the damaged reactor 
defueling, PMDS (SAFSTOR) safety analysis report, fuel 
measurement and SNM accountability programs. 

Mr. Grant has supported DOE-HQs in compliance 
assessments, SAR/SER program development (EM-20), WIPP 
TRU disposal facility audits /performance assessments (EM-
34), Transportation Integration Assessments (EM-50) and 
Waste Management/Minimization program performance 
(EM-30). He is supporting the Office of Spent Fuel 
Management (EM-37) with preparation of requirement 
documents and conducting facility assessments for DOE spent 
nuclear fuel storage, transport and disposal. Mr. Grant has 
previously supported Independent Technical Reviews (Red 
Team) on the deactivation programs for the Isotope 
Production Facilities at ORNL. 
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Name: David Gunnarson 

Education: B.S. Environmental Engineering, 1978 
Rensselaer Polytechnic Institute 

Affiliation: Loral Federal Systems (IBM) 

Experience: Mr. Gunnarson has been employed by IBM since 1981. His 
career with IBM has been in environmental programs and is 
currently an advisory engineer with IBM's environmental 
programs department at the Manassas, Virginia facility. He is 
a registered professional engineer in Virginia. Prior to 
joining IBM, he worked for an environmental engineering 
consulting firm as an environmental engineer on federal, 
state, local and industrial wastewater treatment projects. 
Since joining IBM, he has developed and implemented the 
groundwater monitoring and site-wide environmental 
remediation program for the Manassas facility including the 
RFI/CMS process and has held several technical and 
environmental management positions. He has been 
responsible for a wide variety of environmental projects 
including, underground storage tanks, oil and chemical spill 
prevention, air pollution abatement and permitting, and 
chemical handling and storage systems. He currently has 
responsibility for implementing the new provisions of the 
Clean Air Act and implementation of the environmental 
regulations compliance management program. 
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Name: David Gunter 

Education: M.S., Systems Engineering Management, U of Southern 
California Institute of Systems and Safety Management, 1986 
B.S., Aeronautical Engineering, U of Minnesota Institute of 
Technology, 1969 

Affiliation: Martin Marietta 

Experience: Mr. Gunter currently has a dual program responsibility in the 
Environmental Restoration Program for Martin Marietta 
Energy Systems, Inc. in Oak Ridge, Tennessee. He is Manager 
of Risk Assessment, Decontamination and Decommissioning 
(D&D) Program, responsible for all facility risk assessment 
activities. He is also the Manager of the Facility Transition 
and Management Program responsible for directing, 
coordinating, planning and budgeting for all surplus facilities 
at the Oak Ridge Reservation. He is currently leading the 
DOE EM-60 Surplus Facilities Inventory and Assessment 
Project to identify all surplus contaminated facilities in 
preparation for transfer into DOE's Environmental 
Management Program. His professional experience includes 
an extensive background in systems engineering and project 
management. In this capacity, he has developed and 
implemented management plans, systems specifications, 
designed interface control documents, and trade studies for a 
number of communications and space programs in support 
of the Department of Defense and the NASA. He has served 
as Technical Consultant, a very highly regarded Air Force 
capacity, in support of the DoD/STS Safety Review Team 
providing hazard analyses and flight certification credentials 
for domestic and international military satellites. He has 
managed the corporation's- Quality Improvement ^tnd Total 
Quality Management Program, planning and implementing 
continuous improvement programs such as high 
performance cross-functional work teams, concurrent 
engineering, quality function deployment, employee 
recognition and reward, manufacturing resource planning, 
subcontractor partnerships and performance metrics analyses. 
His experience also includes the management of large 
subcontracts for both national and international contractors 
for the design, development and delivery of flight certified 
launch vehicle hardware and subsystems. 
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Name: Gary Henderson 

Education: M.S., Geology, Baylor University, 1989 
B.S. with Distinction, Geology, Colorado State University, 
1980 

Affiliation: Radian Corporation 

Experience: Mr. Henderson has been employed by Radian Corporation 
since 1986. He currently serves as a senior staff geologist and 
office manager in Radian's Albuquerque office. His technical 
responsibilities include designing, directing, and executing 
projects concerning soil and groundwater contamination 
evaluation and remediation primarily for private industry. 
The most recent remediation projects that he has been 
directing include the design and installation of a soil vapor 
extraction system to remediate gasoline contamination at a 
bulk storage terminal in Arkansas and the design and 
construction of a hydrocarbon recovery trench to recover 
floating diesel fuel at a railroad terminal. Previous 
experience includes bioremediation (landfarming) of diesel 
contaminated soils, oversight of contaminated soil 
execavation and offsite disposal, and directing the design and 
construction of hydrocarbon barrier at a refinery. Site 
assessment activities have included hydrogeologic 
assessments, numerous aquifer pumping tests, monitoring 
well installation, and soil vapor surveys. 
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Name: Michael McClure 

Education: MBA, Claremont College, 1986 
B.S., Chemistry, California Polytechnic University, 1981 

Affiliation: Jacobs Engineering Group Inc. 

Experience: Mr. McClure has 12 years of experience providing site 
remediation services to government and private sector 
clients. This includes support of RI/FS and projects for the 
U.S. Air Force Installation Restoration Program (IRP) which 
includes McClellan AFB, Castle AFB, Edwards AFB, 
Vandenberg AFB, Elemendorf AFB, Eielson AFB, and 
Shemya AFB; also the Rocky Mountain Arsenal; and the 
Comprehensive Long-Term Environmental Action Navy 
(CLEAN) contractfor the Southwest Division of the Navy 
Engineering Command. Mr. McClure's responsibilities at 
Jacobs have ranged from day-to-day project field operations to 
general corporate management, including remedial 
design/planning, permitting, QA/QC, construction 
management, subcontracting, and health and safety 
functions. 

Presently, Mr. McClure is Manager of Environmental Projects 
for Jacobs Construction Company, JE Merit, Inc., where he 
manages environmental restoration projects nationwide. 

Prior to Jacobs, Mr. McClure was partner in a West Coast 
based Remedial Action contracting firm focusing on 
remediation of refineries, oil fields, aerospace, electronics and 
chemical manufacturing facilities. In addition, Mr. McClure 
was District Manager for Chemical Waste Management, Inc.'s 
Remedial Action Group (ENRAC). 
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Name: Teresa Mills 

Education: MBA, Certified Purchasing Manager 

Affiliation: Sandia National Laboratories (SNL/NM) 

Experience: Ms. Mills has 15 years of contracting/purchasing experience 
in the federal, municipal and private sector. This experience 
includes planning, policy and specification development as 
well as analysis, auditing, negotiation and administration. In 
her career at Sandia, procurement assignments have been in 
research and development, services, procurement procedures 
and policy, computer hardware and software, and 
construction where she was responsible for some of the more 
significant contracting efforts. In addition, she has a sound 
marketing background from her tenure in the private sector. 

Ms. Mills currently provides program management for 
Sandia's Transportation Development Department. In this 
capacity she has responsibility for project integration and 
management. Her responsibilities include oversight of 
budgeting, records management, quality assurance, contracts, 
proposals, conduct of operations and environmental, safety 
and health requirements. In addition she plays an important 
role in strategic and business planning. She is a member of 
the Project Management Institute. 
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Name: Philip Thullen 

Education: B.S., Mechanical Engineering, Purdue University, 1965 
M.S., Mechanical Engineering, MIT, 1967 
Sc.D., MIT, 1969 

Affiliation: Los Alamos National Laboratory (LANL), N-DO/RT 

Experience: From 1969 through 1976, prior to joining the Los Alamos 
National Laboratory, Dr. Thullen was Associate Professor of 
Mechanical Engineering at MIT. He was a member of the 
Thermal and Fluid Sciences Division performing research on 
the application of superconductors to electrical power 
equipment, and teaching classical thermodynamics, cryogenic 
engineering and related subjects. Since 1976 he has been at 
Los Alamos where he has been a staff member, Deputy Group 
Leader and Program Manager working principally in energy 
related fields. He continued to work on engineering 
applications of superconductivity and the design of 
electromagnetic systems for plasma fusion applications. 
From 1985 to 1991 he was the Program Manager for 
Construction of the Confinement Physics Research Facility 
(CPRF), an $80M, seven year construction project employing 
70 FTEs. This experience has given Dr. Thullen a depth of 
experience in both applied research and in the organization 
and management of R&D facility construction. From January 
to June 1991 he was a member of the Los Alamos New 
Production Reactor, Safety Project Office working in the area 
of system integration. Since June 1991 he has been the Los 
Alamos Program Manager for Red Team Reviews and 
Hanford Support. His principle activity is management of 
Independent Technical Reviews for DOE-EM. 
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Name: Douglas Weaver 

Education: BSET, DeVry Technical Institute, 1966 

Affiliation: Sandia National Laboratories (SNL) 

Experience: Mr. Weaver has twenty-four years experience in 
management and operation of complex manufacturing 
facilities. Mr. Weaver is presently applying this experience to 
support a DOE Environmental Restoration and Waste 
Management Program need for independent technical 
reviews (Red Teams) of programs and projects. His 
responsibilities include preparing, managing, performing, 
and reporting Red Team reviews. 

Mr. Weaver recently led the DOE Office of Facility Transition, 
EM-60, Red Team chartered to recommend a new, integrated 
path forward for the Rocky Flats Plant. He led a similar Red 
Team review of the Oak Ridge National Laboratory Isotopes 
Facilities Shutdown Program. The comprehensive 
assessment and recommendations of both review teams were 
endorsed by DOE EM-60 and adopted by the DOE field offices. 
He played a key role in Red Team reviews of the Hanford 
Waste Vitrification Plant, the Savannah River Defense 
Waste Processing Facility, the Hanford tank waste operations, 
and the Hanford PUREX deactivation project. He also 
provides planning, management, and operations consulting 
support to EM-60, DP-20, and several DOE field and area 
offices. 

During his twenty-seven year employment by Sandia 
National Laboratories, Mr. Weaver has held a number of 
management positions. From 1984 to 1986 he managed the 
Radiation Hardened Integrated Circuit Development 
Division. In this capacity he was responsible for developing 
the microelectronics technology and process clean room, and 
facility concepts for a 176,000 sq. ft., $67M microchip 
manufacturing facility. Most recently he managed the 
Microelectronics Component Development program, 
including technology and process development, conduct-of-
operations and maintenance, statutory compliance, 
manufacturing, DoD and industrial microchip development 
projects, and advanced microelectronics packaging 
development. He has been responsible for the activities of 
over 100 Ph.D., M.S., and B.S. engineers, technicians, and 
hourly personnel with an annual budget of $15M. 
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Name: Steve Wiegman 

Education: B.S., Civil Engineering, California Polytechnic University 

Affiliation: SAIC, Science Application International Corporation 

Experience: Mr. Wiegman has 24 years experience in the application of 
safety and environmental regulatory requirements to energy 
facilities, nuclear material production and waste 
management. His scope has included long range planning, 
project development, siting, licensing, construction 
inspection and startup. His career has included technical staff 
and various levels of management in line and matrix 
organizations with extensive experience interfacing with 
decision makers, regulatory agencies, general public and 
media. While in the employ of Rockwell Hanford 
Operations, Mr. Wiegman was responsible for multiple 
technical safety activities, and for all company activities 
associated with long-term nuclear and mixed waste disposal 
planning. Mr. Wiegman has worked with Southern 
California Edison Company as a senior engineer and then a 
Supervisor, responsible for futures research and strategic 
planning to deal with new environmental issues, and was 
responsible for environmental licensing of San Onofre, Units 
2 and 3. 

Mr. Wiegman is now with SAIC providing regulatory 
compliance and waste management consultation. 
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Name: Tack Wirtz 

Education: Assoc. Degree C.E., Continuing Education 

Affiliation: Independent Consultant 

Experience: Mr. Wirtz spent twenty-eight years in commercial and 
industrial construction with extensive experience in Public 
Works Projects; AEC, ERDA, Dod, DOE, FAA, Corps of 
Engineers and U. S. Post Office, including one period of 
seventeen continuous years at Pantex. He has a New Mexico 
Contractor's License for GA-98 (highway & bridge), GB-98 (all 
buildings & sub trades) and GF-98 (Fixed Works: treatment, 
plants, tunnels, railroads, utilities). The company which he 
co-founded in 1964 grew to one of the top 400 ENR firms in 
the country with new contracts exceeding $100 million 
dollars per year. Since leaving full-time construction 
management in 1986, with the exception of one year as 
Director of the Construction Industries Division for the State 
of New Mexico, he has been doing some non-solicited 
consulting for attorneys in seeking to determine liability 
relating to the construction industry in problems of codes, 
design, licensing and industry practice. 
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APPENDIX E 

LIST OF ACRONYMS 

AEC Atomic Energy Commission 
AOO Albuquerque Operations Office 
ARAR Applicable or Relevant and Appropriate Requirements 
CEARP Comprehensive Environmental Assessment and Response 

Program 
CERCLA Comprehensive Environmental Response Compensation and 

Liability Act 
CM Corrective Measures 
CMS Corrective Measure Study 
CWL Chemical Waste Landfill 
D&D Decontamination and Decommissioning 
DOD Department of Defense 
DOE Department of Energy 
DOE/AL Department of Energy Albuquerque Operations Office 
DQO Data Quality Objective 
EIS Environmental Impact Statement 
EM Environmental Restoration and Waste Management 
EPA Environmental Protection Agency 
ER Environmental Restoration 
ERDA Energy Research and Development Administration 
ERPO Environmental Restoration Program Office 
FAA Federal Aviation Administration 
FS Feasibility Study 
FTE Full-time Equivalent 
HQ Headquarters 
HSWA Hazardous and Solid Waste Amendments 
ICE Indpendent Cost Estimate 
IDW Investigation Derived Waste 
ITR Independent Technical Review 
KAO Kirtland Area Office 
LANL Los Alamos National Laboratory 
LLW Low Level Waste 
M&O Manage and Operate 
MSA Major System Acquisition 
NASA National Aeronautics and Space Administration 
NEPA National Environmental Policy Act 
NFA No Further Action 
NMED New Mexico Environment Department 
NRC Nuclear Regulatory Commission 
OPA Office of Planning and Analysis 
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ORNL Oak Ridge National Laboratory 
OU Operating Unit 
PRP Primary Responsible Parties 
QA Quality Assurance 
QC Quality Control 
R&D Research and Development 
RCRA Resource Conservation and Recovery Act 
RFI Request for Information 
RI Remedial Investigation 
ROD Record of Decision 
SAP Sampling and Analysis Plan 
SCRAP Site Characterization and Remedial Action Program 
SNL Sandia National Laboratories 
SRS Site Ranking System 
STS Site Tracking System 
SVE Soil Vapor Extraction 
SWMU Solid Waste Management Unit 
TAC/RAC Technical Assistance Contractor/Remediation Assistance 

Contractor 
TMI Three Mile Island 
TRU Transuranic 
TSD Task Scope Documentation 
UMTRA Uranium Mill Tailings Remediation A 
VCA Voluntary Corrective Action 
VCM Voluntary Corrective Measure 
VOC Volatile Organic Compounds 
WBS Work Breakdown Study 
WIPP Waste Isolation Pilot Plant 
WM Waste Management 
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