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ABSTRACT

The purpose of the Standards/Requirements Identification Program, developed
partially in response to the Defense Nuclear Facilities Safety Board Recommendation
90-2, was to identify applicable requirements that established the Environmental
Restoration Management Contractor's (ERMC) responsibilities and authorities under
the Environmental Restoration Management Contract, determine the adequacy of
these requirements, ascertain a baseline level of compliance with them, and implement
a maintenance program that would keep the program current as requirements or
compliance levels change. The resuZtantStandards/Requirements Identification
Documents (S/RIDs) consolidate the applicable requirements. These documents
govern the development of procedures and manuals to ensure compliance with the
requirements. Twenty-four such documents, corresponding with each functional area
identified at the site, are to be issued. These requirements are included in the
contractor's management plan.

INTRODUCTION

This presentation will describe the Environmental Restoration Management
Contractor's (ERMC) Standards/Requirements Identification Program, the unique
process used to implement it, the present status of the program, and discuss the
lessons learned as the program was implemented.

BACKGROUND

The DOE's Fernald site was estr_blishedto produce uranium metals for the nation's
defense programs from 1953 to 1989. In 1989, production was suspended and, in
1991, the mission of the site was formally changed to one of environmental cleanup
and restoration. From its inception until November 1992, this site was managed under
a Management and Operating contract. As a result in the change in mission, an
Environmental Restoration Management Contract, focusing on restoration, was
awarded. The ERMC assumed management of the site December 1, 1992.
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Historically, DOE managed nuclear facility operations primarily through oversight of
Management and Operating contractors. These contractors were responsible for
formulating, selecting, and administering standards controlling design, construction,
operations, and maintenance. The DOE Operations Office Manager was responsible
for approving individual contractor practices and the governing site standards and
requirements to be met. Due to the absence of comprehensive nuclear industry
standards when most DOE sites were first established, Management and Operating
contractors had to apply existing non-nuclear industry standards and in many cases
formulate new technical standards to address unique applications.

DOE, because it was satisfied with the operation of its facilities, did not incorporate
modern practices and standards as they became available. In March 1990, the
Defense Nuclear Facilities Safety Board issued Recommendation 90-2, which
questioned this practice. The recommendation called for the DOE to identify relevant
standards and requirements, conduct adequacy assessments of requirements in
protecting environmental, public, and worker health and safety, and determine the
extent to which the requirements are being implemented.

While this recommendation does not specifically apply to restoration facilities, the
Environmental Restoration and Waste Management Office of DOE (DOE-EM)
embraced the recommendation for facilities under their control. With the ERMC
concept, there are strict accountability requirements which make it absolutely essential
that the contractor and DOE clearly identify applicable requirements that are necessary
for this type of contract, determine the requirements' adequacy, and assess the
ERMC's level of compliance.

THE PROCESS

The first stage of this project was to identify functional areas, develop an action plan,
and secure personnel.

i We approached the development of the Standards/Requirements Identification
Documents (S/RIDs) by bringing experience and expertise in the form of Subject
Matter Experts from the corporate partners that form the ERMC. Qualification criteria
for the selection of the Subject Matter Experts were set forth in the draft Action Plan,
consistent with those contained in DOE Order 5480.18A. The criteria were guidelines
and could be waived by the Functional Area Manager if the prospective candidate
demonstrated extensive functional area knowledge through personal interviews or prior
professional performance. The final approval of the Subject Matter Expert resided with
the Functional Area Manager and could involve personal interviews as required by the
Functional Area Manager.
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Twenty-four functional areas were identified for the site. Eighteen of the functional
areas address the protection of the environment, and the safety and health of the
public and site workers based on DOE-EM guidelines in response to Recommendation
90-2. The remaining six deal with business management functions and address
minimization of avoidable cost, ensuring cost efficient management, and effective
utilization of resources. These functional areas encompass all requirements essential
to conducting safe and cost effective environmental restoration and operational
activities by the ERMC. Each functional area document lists the requirements that are
considered necessary for successful implementation. Requirements that overlap into
other functional areas are also identified.

The functional areas were separated into two groups. The first eighteen functional
areas are consistent with those identified in the draft DOE Functional Area Guidelines
for Environmental Safety and Health. These are: Configuration Management;
Engineering Design; Emergency Preparedness and Management; Research and
Development and Experimental Activities; Environmental Protection; Fire Protection;
Maintenance; Management Systems; Nuclear and System Safety; Occupational Safety
and Health; Operations; Packaging and Transportation; Quality Assurance;
Radiological Protection; Security; Training and Qualification; Environmental Restoration
and Waste Management; and Construction. The last six deal with business
management requirements and are identified as part of sound business practices.
They are: Acquisition; Human Resources and Industrial Relations; Project Control;
Property Management; Public Involvement; and Financial Management.

We initially pictured six teams working on six functional areas at a time, using two
support core groups each composed of a clerk, and an entry level and upper level
exempt professionals. The set of functional areas was prioritized and split into three
phases, according to perceived need or availability of similar documents prepared for
other sites. We made the decision early to expedite the project, and attempted to
work on all 24 at once.

Sources of potential requirements included DOE Orders, rules, policies, guidance
documents, regulatory guides, technical standards, and Secretary of Energy Notices;
federal, state, and local statutes, regulations, and agreements; national consensus
codes and standards; the Environmental Restoration Management Contract; and
requirement documents from other DOE facilities. Potential requirements were
reviewed for applicability to the site. The mission of the ERMC is to provide safe,
early, and least-cost clean-up of the site in compliance with all regulations and
commitments. Because of the ERMC focus on expediency and cost efficiency, we are
applying a unique approach to developing the S/RIDs. First, in identifying the
requirements, we are not doing a line-by-line assessment. We are only identifying
requirements down to the paragraph or section level. Our review of the source
documents is thorough; we are merely not expending extra time by documenting
every statement of the requirement. Second, we are not restating the requirement in
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our document in any way, as in quoting or paraphrasing. We are only citing the
requirement by title, number, major section, and issue date. This saves a great deal of
time and money by avoiding the time required to enter the text and the time required
to edit the requirements documents every time a source document is changed. Our
S/RIDs should be used as a reference to direct our site experts to the appropriate
sections of source documents as they develop our procedures and programs, and as
a list of requirements for auditors to use in assessing our level of compliance. That
way there is only one source of the actual information: the requirement source
document itself. This helps prevent misinterpretation through inappropriate
paraphrasing. The biggest advantage is not expending resources to keep a needless,
document file or database up to date. Our database instead contains a fully related
list of requirements, implementing documentation, and associated audit findings•

The requirements were then reviewed for adequacy to protect the environment and the
health and safety of workers and the public, provide for risk minimization and cost
effective management and utilization of resources, and fulfill contractual obligations.
The determination of adequacy included evaluating the applicability and the sufficiency
of the identified requirements. For environmental, safety and health requirements, the
evaluation process determined the specific standards that were applicable to the
functional area. Requirementsthat were necessary and sufficient to ensure public and
worker health and safety, and that of the environment, were included regardless of
whether we felt we were in compliance or could achieve compliance with them. Once
applicability of a standard or requirement was established, it became the basis against
which compliance is determined. The individual standards or requirements were
analyzed to ensure that they provide for the adequate protection of worker and public
safety and health against all known site-originated hazards and that they fully covered
all safety assumptions defined in Safety Analysis Reports or other known safety
documents. The adequacy process relied on constant feedback from operating
experiences, oversight and self-assessment results, audits, industry incidents and
experiences, and new or revised standards and requirements. The Functional Area
Managers and Site Technical Experts were told that this is the criteria they will use
when being audited. When an auditor comes in, he may only audit us against the
requirements contained in the S/RID, no others.

i

For business management concerns, the evaluation process was essentially the same.
Good management practices were addressed, in addition to source documents that
relate to the business manage:_lentfunctions and cost effective management,
utilization of resources, and minimization of financial risk.

After each S/RID was drafted, it was reviewed internally by the other Subject Matter
Experts and the Program Manager. It was then given to the Site Technical Expert for
two weeks to review, prior to the peer challenge. The peer challenge review was key
to ensuring the quality and adequacy of the requirements documents. The individual
documents were reviewed by selected SiteTechnical Experts and other individuals as
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deemed necessary by the Program Manager. The peer group examined the evidence
for including or excluding any requirements. During the peer challenge, the Subject
Matter Expert presented evidence to support the identification of standards or
requirements. The peer challenge was a critical review to ensure that the Subject
Matter Expert's determination of applicability was adequate for the specific functional
area. These reviews resulted in comments that, in some cases, required the
redefinition of the functional area or a revision of the individual requirements
document. Peer challenge participants included the following: the Functional Area
Manager, the Program Manager, DOE, representatives of Quality Assurance, Training,
and Continuous Performance Improvement organizations, and other individuals
deemed necessary by the Functional Area Manager, the Program Manager, or the
Subject Matter Expert. Peer challenges were usually followed by an additional meeting
to address all concerns identified during the peer challenge.

After the review process was completed, the necessary approval from the Functional
Area Manager was obtained and the S/RID was included in the ERMC's management
plan.

Subject Matter Experts then performed an initial assessment of the ERMC's
compliance baseline. Requirements checklists were developed to follow each
requirements document. The checklists cross-reference the requirement source and
any implementing documentation (such as procedures). In addition, all open audit
findings were taken from the consolidated list of historical findings and linked to the
appropriate requirements, thus forming the compliance baseline. Where historical
requirements were no longer relevant or appropriate, feedback was provided to the
appropriate Site Technical Experts and organizations to close the findings. Whereas
historical findings cannot be used as evidence of compliance, they can be used as
indications of noncompliance. All three facets (the requirements, the implementing
procedures, and the documented weaknesses) provided an initial assessment of
FERMCO's compliance level.

The third phase of the program was designed to implement a program to maintain the
requirements docume.r_tsas new requirements are identified or previous requirements
are modified or revised. As new or revised requirements are identified, the ERMC will
review them to determin_ what, if any, impact they have on the current S/RIDs. If
changes are required, Site Technical Experts will lead the revision process. Ultimately,
the revised S/RID will be issued by inclusion in the periodic revisions to the
contractor's management plan.

A key part of our approach to developing and implementing the S/RIDs was ensuring
that they become "living" documents. The documents contain only current
requirements. Any anticipated regulatory changes are not included until such changes
are formally published.
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One way of keeping the S/RIDs living is by integrating the requirements identification
process with other existing, accepted programs. The documents, once approved by
the Functional Area Managers, are issued by inclusion in the ERMC management plan,
which is organized along the same 24 functional areas. The management plan
contains, along with the S/RIDs, contractor policies which are also categorized by
functional area. Together the policies and requirements must then be integrated into
various separate implementing documents, including site plans and procedures. After
the S/RID is approved by the Functional Area Manager, it then becomes his
responsibility to ensure that procedures and programs are in place to implement the
requirements contained in the document. The S/RID provides the framework to
ensure our procedures correctly implement the requirement, and our people are
following the procedures correctly. The Functional Area Managers are the contractor
experts, ultimately responsible for the content of procedures and programs that cite
their functional areas' requirements. The Functional Area Manager, as the contractor's
expert within his specific activities, must approve any procedures in his functional area,
and is responsible for ensuring compliance with the procedures.

Both the ERMC's and DOE's Self-Assessment Programs were set up to mirror the
S/RIDs, as each of the 24 functional areas serve as a subassessable unit within the
self-assessment program. Therefore, there is a direct tie-in between the self-
assessment program and the S/RIDs Program. The ERMC is also developing an
audit management plan that would focus audits into these 24 functional areas.
Therefore, both self-assessments and internal/external audits could be used to
determine the ERMC's compliance with the S/RIDs.

Each requirements document also contains a complete set of working files. These
files contain the list of all requirement sources evaluated, plus justification for
requirements not included in the document where such exclusion might seem
questionable. Requirementsthat go beyond those deemed to be necessary and
sufficient are identified there for possible inclusion in implementing procedures. A
copy of the entire working file is given to the Functional Area M_qnagerat the end of
the S/RID development. The original working files are maintained by the facilitating
organization, who also manages the site's standards management program.

A final tool in keeping the S/RIDs up to date is an issues management database. The
database is capable of cross-referencing the requirements and implementing
procedures, while flagging any redundancies.

STATUS

As of September 29, 1993, 21 of 24 S/RIDs have been drafted. Eleven have been
approved by the Functional Area Managers. Five have been individually transmitted to
DOE-EM for review and comment.
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We were not able to procure the database at the beginning of the project so data
entry has only recently begun. We now have access to two existing databases, either
of which could contain the compliance information. One has been chosen to be used
immediately, while a long-term database is created using the best of both. Our data
will ultimately be part of a larger database also containing DOE and contractor self-
assessment data.

A quality check team, composed of a few key Subject Matter Experts, has reviewed
the entire set of documents, especially the Interfaces and Requirements Sections, to
identify overlaps, inconsistencies, or gaps in the information and has communicated
where changes are needed. This activity, combined with the database, will ensure that
the documents are of the highest quality before inclusion in the management plan.
These changes are underway.

LESSONS LEARNED

Clearly Define the Purpose

We were trying to design and implement the program at the same time to meet project
deadlines and fulfill our commitment to the corporate president and the DOE Field
Office. We should have taken more time at the beginning to develop the program and
document it through the Action Plan and administrative procedures. Some ideas were
not thought out before they were implemented, and proved to be of questionable
value. People working on this project made changes independently. Before these
changes were approved, they were communicated to coworkers who would then
include them. At times, the changes were rejected. By this time, though, they were
so wide-spread that finding and removing the changes was a major undertaking. For
example, some functional area titles were changed without approval. There then
existed different lists depending on which title had been communicated last.

The Action Plan should have been issued before work began on the project. It was
delayed because the constant refining of the process caused constant revisions to the
draft. Our program was also developed to be consistent with DOE-published
guidelines, which remained in draft through most of the project. DOE has not yet
published the minimum acceptance criteria it is using for its independent reviews. As
a result, the Action Plan became a moving target and was not widely distributed. It
was out of date by the time it was published. Because the project was nearing
completion, it was no longer appropriate to continue changing the plan, but to accept
it as a snapshot of what the process was at a given time. The Action Plan was issued
on August 20, 1993. It was revised on September 9, 1993, to clarify how S/RIDs
relate to the contract. The document was revised to reflect Revision 4 of the draft
DOE 90-2 Implementation Plan, which was received July 13, 1993, and Draft C of the
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ES&H Configuration Guidelines, received May 7, 1993. Just recently, the Defense
Nuclear Facilities Safety Board rejected Revision 4. We hope that those of us nearing
completion of our S/RID development will be "grandfathered" and not required to start
over.

The receiving audience and goals continually changed as the project proceeded. For
example, as of this writing, there is movement to use the S/RIDs to fulfill the
implementation plan requirements of 10 CFR 820, which says that contractors are
required to develop implementation plans within 180 days of each rule issuance.
_ncludedin each Implementation Plan are to be schedules of actions required to come
into compliance with the rule and procedures for what the contractor will do in
response to infractions. Where as the S/RIDs will provide a portion of this information,
they alone will not satisfy the implementation plan requirements.

Define the Organization/Roles and Responsibilities

We initially pictured six teams working on six functional areas at a time, using a
support core group of a clerk, and an entry level and upper level exempt
professionals. We didn't fill the approved positions, anticipating the hiring freeze.
Scheduling the peer challenges, taking minutes at the peer challenges, and following
up on the paperwork became a full-time job for the administrative staff we had. We
brought in additional help from temporary agencies, but experienced a high rate of
turnover.

The length of time required to generate the S/RIDs varied greatly from document to
document. Where the Subject Matter Expert and Site Technical Expert made the
document their highest priority, the document took an average of twelve weeks from
development to approval. This was generally not the case. With Subject Matter
Experts working out of locations across the country, it was difficult to monitor the
amount of attention the document was given. Some documents took as long as nine
months, and required multiple peer challenges. Peer challenges were repeated for five
documents because of lack of attendance by the key stakeholders or extensive
comments during the first review with a resultant change in document scope.

The Subject Matter Experts received orientation when they started their work. The
quality and content of this orientation changed with time. At the beginning of the
project, little orientation was received beyond reading a copy of the draft Action Plan
and going on a site tour. Since the Action Plan, itself, changed drastically over the
project, this was not always meaningful. By the middle of the project, we had built the
orientation to include a site tour, copy of the Action Plan, overview talk from the
Program Manager regarding the purpose of the S/RIDs, and explanation of expense
and time sheets. By the end of the project, the last Subject Matter Experts to arrive,
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or replacement Subject Matter Experts, tended to be thrown in to the project with little
instruction beyond receiving a copy of the Action Plan and explanation of the time and
expense sheets.

Make Decisions Early - and Stick With Them

Directions changed mid-project and were not always communicated clearly to all
participants. Some changed many times: handling redundant requirements, justifying
and documenting non-applicability, or who would approve the S/RIDs. There needed
to be a change control mechanism in place for the program so all changes or
refinements could be controlled and tracked.

Continuous Information Flow

The Subject Matter Experts should have been controlled as a more close-knit "task
force," reducing the number of remote work locations. More daily management
attention should have been focused on their efforts. Many Subject Matter Experts did
not work closely enough throughout the process and had to be urged to communicate
with each other. As a result, the documents were initially approved containing
overlapping or contradicting requirements and interface descriptions. This, while
corrected by the quality check before inclusion in the management plan, caused ,,ome
confusion during the review process.

All peer challenges were recorded, but we experienced a high turnover of clerical help
retained to transcribe the tapes. Additionally, confusion arose concerning whose
responsibility it was to proof-read and issue the minutes, once they were finally typed.
These factors led to the minutes from the peer challenges not being published in a
timely manner. As a result of the delay, policy decisions and specific instructions
arising during individual peer challenges were not communicated quickly or
consistently to all Subject Matter Experts.

Lessons learned from one peer challenge to the next should have been communicated
in a number of ways. In retrospect, it would have been a good idea to establish a
running list of lessons learned as a required reading file for all Subject Matter Experts.
Because of the unique setup with a number of Subject Matter Experts working at
locations across the country, it was difficult to ensure that everyone received the same
information at the same time. We began to have the Subject Matter Experts attend
any peer challenges that occurred while they were in town, especially before
conducting their own, so that they could be better prepared for their reviews.

Monthly status meetings were not enough for communicating changes in the process.
Weekly progress meetings were then held to improve internal communications among
the Subject Matter Experts. It was noted that information passed on orally at the
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weekly status meetings was not necessarily assimilated or disseminated, because of
the number of Subject Matter Experts working in other parts of the country, and
because of lack of documentation of these meetings. We now teleconference our
weekly status meetings, using a more structured agenda with minutes published after
each one. This idea came about when a Continuous Performance Improvement
Department facilitator was brought in to help us identify weaknesses in the
communications throughout the program.

Training/Process Standardization

The qualifications for an Subject Matter Expert should be more strictly defined. A
Subject Matter Expert was defined as an individual who possessed functional area
knowledge and experience acquired from similar government or industry activities.
The Subject Matter Expert should have a minimurn of eight years' professional
experience of which two should be in the specific functional area and should include
knowledge of DOE Orders, rules, and policies; federal, state, and local laws and
regulations; and national consensus codes and standards. We found that two years'
experience in a specific functional area was not enough. Too much emphasis was
placed on engineering experience, whereas many of the areas are not engineering in
nature. The candidates' communication skills should have also been evaluated. To
this end, there should have been more emphasis on conducting personal interviews
between the Subject Matter Experts and the Program Manager, the Functional Area
Managers, and the Site Technical Expert. The qualifications of the Site Technical
Expert should have been reviewed so that any proposed Subject Matter Experts would
complement the Site Technical Expert with whom they were to work to develop the
S/RID. As a result of not doing this, some of the requirements documents required a
great deal of reworking due to many requirements not being identified as being
applicable.

We experienced inconsistency from one Subject Matter Expert to the next. The quality
of each draft document and its review directly reflected the personalities of the Subject
Matter Expert and Site Technical Expert. This was not reflected in the ultimate quality
of the document because of the number and variety of reviews that each document
underwent. The problem would have been avoided with better up-front training and
more continuous management control, as discussed earlier.

The Interface Section caused some confusion. This section was intended to clarify
where unique or complex overlaps exist between functional areas. Where a functional
area has a general, broad scope, impacting all other functional areas equally, it need
not be called out there. The Interface Section was intended to explain where an
interface between functional areas was unique, or where they possibly shared a
requirement and it was not clear which document should contain the citation. The
Interface Section dictated which document should contain which citation, and
therefore, which Functional Area Manager owned the requirements. It had clearly
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delineated the boundaries where two or more functional areas may have had joint
responsibilities. Most functional areas impact all the other functional areas; an
interface is called out if there are requiremgnts that are shared between areas, or if
there is something unique in the interface.

Even after many instructions to the contrary, we continued to see whole requirements
listed. It is an unusual case where any specific DOE Order, for example, applies in its
entirety to one functional area. Our intention was to cite major sections or
paragraphs. We also experienced difficulty in citing all applicable requirements where
primary sources contained references to additional requirements. Any applicable
references were invoked by specific citation. This was one of the problems that
resulted from the lack of communication between the Subject Matter Experts and
lessons learned information not being disseminated in a timely manner.

Midway through the project, the Program Manager began to review each Subject
Matter Expert's preparation for his or her peer challenge one or two days before the
event. Each was to have the following prepared: a list of all documents reviewed and
the list of all comments and their disposition, in addition to the Standards/
Requirements Identification Document itself. These were passed out to the peer
challenge participants. As a result, the peer challenges progressed more smoott_ly
and were more significant.

One Subject Matter Expert had a good idea for his peer challenge. In the document
he used strikeouts and italics to show deletions and additions he had made based on
the peer review,before the meeting. This became the standard. It showed at a glance
what had changed, and resolved the question of the value of passing out a clean copy
of the document at the meeting. Some word processing packages have the capability
to do this automatically.

A super-peer challenge may be employed to ensure that all interfaces have been
correctly documented, and that there are no overlaps or inconsistencies in the
requirements as identified over the entire set of S/RIDs. Ideally, this would have been
facilitated by the use of the database we targeted to use last January. Procurement
and contractual problems have prevented us from being able to use this database until
now.

In identifying the requirements we have to ask if we have adequately defined the safety
envelope. Are the requirements being identified necessary; are they sufficient to
protect the public and worker health and safety, and that of the environment? If the
requirements do not adequately protect the above we may wish, for example, to
invoke industry standards. This reinforces that we don't want to include sweeping
references: where a requirement cites additional requirements by reference, those
citations should be evaluated and specifically cited as applicable or not. We don't
want to let an auditor infer that something is applicable only because it was invoked by
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somethingelse thatwas. All citationsmust be exact,specific, and explicit. Of course,
if requirementswere citedas not being applicable,itwas documentedin the working
file.

The final authority for each S/RID is the FunctionalArea Manager. He (or she) is the
LevelII Manager, reportingto the contractorpresident,who ownsthat functionalarea.
We requestedthat alternateswho had not been briefedon the requirements
identificationprocessnot be sentto the peer challenges. Some divisionsdelegated
theirrepresentationdownto the levelwhere the peoplewho attendedthe meeting
didn'tknow the requirementsidentificationprocess,norwere they familiarwiththeir
organization'srole in it. The ProgramManagerofferedto spendtime withparticipants
beforethe peer challengeso thatthey will knowwhatwas expected of them duringthe
peer reviewand duringthe meetingitself.

As a result of this, the Program Manager scheduled time within all Level II Managers'
staff meetings to ensure all had a clear picture of the S/RIDs process, the drivers for
the process and how each division interacts with the process. These interactions
were very productive.

As a result, other organizations within the company began to recognize this activity's
irrJportanceto their success. Some members of middle and first-line management
started to accept the process and eagerly anticipated the deliverables.

CONCLUSION

We are nearing completion of the S/RIDs Program using its unique approach. The
results of ongoing work to identify the content and format of the documents may be
so prescriptive as to make our approach incorrect, and may require rework. The true
test will be after the documents are in place, to see if they can function as the tools to
build good programs and provide a sound and appropriate program and basis for
audits.

Determiningthe level or number of constraints that we build into the documents, and
thus into the contract, is difficult. It is against the requirements contained in these
documents that we will be audited. We have here a defense mechanism for focusing
any auditor's appraisal on only the requirements that are truly applicable to work done
by the ERMC. This then becomes a double edged sword. We are building the bat
with which we can be beaten. Or, more positively, this will be the yardstick against
which our success will be measured.
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DISCLAIMER

This paper was prepared as an account of work sponsored by an agency of the
United States Government. Referenceherein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise does not
constitute or imply its endorsement, recommendation, 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 or Fernald Environmental Restoration Management Corporation, its
affiliates or its parent companies.
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