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Introduction 

This paper discusses lessons learned about change control at the Waste Reduction Operations 
Complex (WROC) and Waste Experimental Reduction Facility (WERF) of the Idaho National 
Engineering Laboratory (INEL). WROC and WERF have developed and implemented change control 
and an as-built drawing process and have identified structures, systems, and components (SSCs) for 
configuration management. The operations have also formed an Independent Review Committee to 
minimize costs and resources associated with changing documents. 

WROC and WERF perform waste management activities at the INEL. WROC activities 
include storage, treatment, and disposal of hazardous and mixed waste. WERF provides volume 
reduction of solid low-level waste through compaction, incineration, and sizing operations. WROC 
and WERF's efforts aim to improve change control processes that have worked inefficiently in the 
past. 

Change Control Implementation 

Configuration Management 

Configuration management is an integrated management process to help ensure that physical, 
functional, and operational characteristics of a facility conform to its design. Configuration 
management establishes and maintains consistency among design requirements, physical configuration, 
and facility documentation over the life of the facility. 

The Configuration Management Plan (CMP) identifies what is included in the configuration 
management program, associated implementing documents, and organizational interfaces. CMPs for 
WROC and WERF implement U.S. Department of Energy (DOE) requirements as specified in DOE 
Order 4700.1 and DOE-STD-1073-93. The CMPs guide establishment of a comprehensive 
configuration management process to control approved baselines, associated documentation, and 
information throughout all phases of the project, from development, through startup of SSCs, to 
operation and final decommissioning of the facilities. 
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WROC and WERF apply configuration management elements using a graded approach, while 
managing facility SSCs. 

Identify SSCs under Configuration Management 

SSCs important to the safety and operation of WROC and WERF facilities are required to be 
under configuration management. They are selected based upon certain criteria relating to safety 
significance of the SSC, hazard classification, importance of the SSC to the facility mission, 
remaining facility lifetime, and other factors. Both facilities follow recommendations of 
DOE-STD-1073-93 and categorize SSCs as follows: 

Nuclear Safety 

A safety limit is established in the Safety Analysis Report (SAR) or the Technical Safety 
Requirements (TSR) document. 

The SSC is classified as safety significant in the SAR. 

Environmental, Safety, and Health 

Operations must meet regulatory requirements such as DOE orders, and EPA and OSHA 
regulations. 

Mission-Critical 

The SSC has been identified as important to prevent or mitigate substantial interruptions 
in WROC or WERF operations or to satisfy other DOE mission considerations. 

Designer Option 

The SSC has been identified as necessary for safeguards or security. 

The SSC is considered important by management for operational considerations, such as 
maintenance, plant protection, productivity, etc. 

These four categories are in descending order of importance. This allows an initial graded 
approach to prioritization of SSCs for management control and resource allocations in surveillance, 
maintenance, and configuration management. Whenever a particular SSC falls under more than one 
of the stated criteria, its grading is determined by the highest applicable category. 

Identify Master Facility Drawings. Master Facility Drawings (MFDs) help control SSC 
configuration. These drawings are maintained to depict the current as-built design of SSCs. The 
system engineer determines which drawings are categorized as MFDs. Drawings generated as a 
result of construction activities or facility modifications shall be reviewed and evaluated by the system 
engineer to determine whether the drawings should be categorized as a MFD or the information 
incorporated into an existing MFD. 
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MFDs are designated on a Master Facility Drawing List (MFDL), which is controlled and 
updated as necessary to include the latest revisions and any additions or deletions. 

Identify MFD Key Drawings. MFDs required for operation and maintenance of SSCs are 
designated as Key Drawings and are required to be "as-built" at all times. An example of a Key 
Drawing might be the electrical schematic of a facility evacuation system. Key Drawings shall be so 
noted on the MFDL. The requirement that Key Drawings be "as-built" at all times is accomplished 
through use of Interim Drawings. 

Use of interim Drawings. Interim Drawings are used for design, installation, and inspection 
of modifications to SSCs, where it is required that drawings used to operate and maintain the facility 
depict true configuration during the modification effort. Specific requirements for Interim Drawings 
include the following: 

Prepare, check, review, approve, and release in accordance with company drawing procedures. 

Identify as an Interim Drawing and cross reference to the related Key Drawing. 

Show the necessary details to complete the modification and to incorporate the information onto 
the affected Key Drawing at the completion of the modification. 

Areas of change may be circled, with notations "RIPOUT" or "INSTALL" as applicable. 

Interim Drawings shall contain a general statement such as: "This drawing is for use with 
(work order number). See drawing (Key Drawing number) for status." 

The affected Key Drawing shall contain a general statement such as: 

This drawing affected by 
Work Order Number 
Ripout Drawing Number 
Install Drawing Number 

Develop a Configuration Management Equipment List. The baseline for controlling 
changes stems from the ability of management to have a concise and valid method to specify the 
configuration. This baseline for WROC and WERF is defined as the design basis and is primarily 
shown by the architectural and engineering drawings of facility SSCs. Since drawings are not user 
friendly for efficient retrieval of data, it was important to develop a better way to make the WROC 
and WERF configuration information available to operations, maintenance, and support personnel. 

A list of the SSCs was developed by WROC and WERF system engineers from design basis 
documents. This was a difficult task, but the engineers set up a successful top down identification 
process which helped greatly. Detailed review of as-built drawings and listing all the subsets of 
equipment met this criteria. This information is referred to as an "equipment list." If facilities are 
large or there are limited resources, it may be necessary to list major structures and systems and add 
components to the list as time and resources allow. It is important to identify each piece of 
equipment in the equipment list with a unique identifier, for example, labels required by the Conduct 
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of Operations. Also, several more fields of information should be specified, such as manufacturer, 
model number, serial number, drawing number, location, size, capacity, and rating. Personal 
computer tools were used to prepare an equipment list for WERF and WROC. 

Changes can now be controlled, since the equipment list sets a baseline from which change can 
be effectively administered. Once established, the equipment list should be rigidly maintained and 
updated under a routine document control process similar to drawing or procedure change controls. 

Independent Review Committee 

Membership 

The WROC Independent Review Committee (WIRC) comprises personnel with expertise in 
various disciplines not directly involved in the requested change. 

Chairperson. Chosen by facility management, the WIRC chairperson's primary responsibility 
is to assign the minimum number of reviewers necessary for each document change requested. 

Coordinator. The WIRC coordinator is an administrator who receives change requests, 
arranges review meetings, disseminates comments and resolutions, and provides document control and 
distribution services. 

Representatives from Disciplines. These representatives are experts in certain disciplines 
and can be referred to as cognizant professionals. They include such individuals as quality engineers, 
industrial safety engineers, industrial hygienists, radiological engineers, fire protection engineers, 
criticality safety engineers, and system engineers. 

Review Process. The review process (see Figure 1) starts when a change request is submitted 
to the WIRC coordinator, who communicates with the chairperson. The chairperson assigns 
appropriate disciplines to review the proposed change, thus limiting the number of needed reviewers. 
This method is considered fast track and is more efficient and cost effective. Copies of the change, 
with tracking and comment methods, and due date or meeting notification, are sent to designated 
WIRC members and the document owner. The coordinator gathers comments and submits them to 
the document owner for resolution. The owner sends revisions to the coordinator for incorporation. 
Each WIRC member involved must approve the revisions. The coordinator then submits the WIRC 
signed change request for management approval and subsequently releases and distributes the changed 
document. 
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Figure 1. The independent review process. 

As-Built Drawings—Lessons Learned 

What WERF Did 

The as-built drawing project at WERF was initiated to bring facility drawings into compliance 
with configuration of physical hardware. Respective system engineers reviewed existing drawings and 
selected Master Facility Drawings and Key Drawings. However, system engineers followed no 
specific criteria in making these selections. 

Following numerous planning meetings, the as-built team enthusiastically began the project. 
Because of undocumented requirements, however, me project floundered. 

After 3 weeks, facility management hired a team of "experts" that had just completed an 
as-building task elsewhere within the company. Management appointed a new project manager, 
assigned new walk-down team members, and restarted the project. While this new team had 
experience in as-building, it was unrelated to WERF and added little value. 

The new team eventually completed the project, but with cost and schedule overruns and an 
inconsistent result. Criteria used by specific walkdown teams were subjective and undocumented. 
Some drawings included several systems on the same drawing, which led to more than one team 
redlining the same drawings at separate times. 
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What WERF should have done 

In retrospect, WERF should have: 

1. Identified the scope of the project, determined exactly which drawings needed work, negotiated 
the time to complete the task, and documented specific "deliverable" requirements. 

2. Developed selection criteria for MFDs and Key Drawings. 

3. Selected a project manager with facility familiarity, engineering background, and pertinent 
project management experience. 

4. Familiarized walkdown team members with facility nomenclature, including facility definitions 
and tiering of drawings. 

5. Identified owners of systems/drawings. 

6. With concurrence of operations personnel, identified, named, and trained walkdown team 
leaders. 

7. Defined the requirements for walkdown validations. 

8. Considered training requirements, including walkdown training, facility-specific training, 
radiological training, and emergency training. 

9. Coordinated activities with operations and maintenance personnel. 

10. Arranged for necessary work space, equipment, and drafting services. 

11. Required walkdown teams to attend Plan of the Day meetings to report and coordinate 
activities. 

Summary 

Through evaluating ineffective change control in the past, WROC and WERF have learned 
valuable lessons that will lead to improved waste management activities. The facilities are currently 
emphasizing configuration management to improve change control, with a goal of efficient and 
easy-to-use processes. Effective change control documentation identifies what is to be accomplished, 
defines details of the proposed change, ensures appropriate reviews have been conducted, and records 
as-built information. 

DISCLAIMER 

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


