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1. Purpose

The purpose of this Office of Safety and Mission Assurance (OSMA) Headquarters Office Work Instruction
(HOWI) is to document the process for conducting Process Verifications (PV) version 2.0. ThisHOWI aso
specifies the Quality Records associated with the process.

This document describes the PV methodology by which both Center and Headquarters management are
supplied with an evaluation of a Safety and Mission Assurance (SMA) organization with regard to:

A)  Ovedl effectiveness and efficiency of the management of the SMA function,
B)  Assurance of compliance with NASA policies and directives (including Federal regulations),

C)  Conformance of Center SMA organization with its processes as defined in the Annual
Operating Agreement (AOA),

D) Effectivenessin meeting customers SMA requirements to support NASA Enterprise
objectives, programs, and projects as agreed to in SMA Enterprise Agreements (References 4.5
-4.38),

E) Appropriate level and quality of resources, and

F)  Identification of issues and concerns that may inhibit the effective implementation of SMA
functions.

(Appendix A provides a further expansion of thislisting)

Reports documenting the results of PV reviews are provided to the appropriate Enterprise Associate
Administrator (AA), the Center Director, the Center SMA Director, and the AA/SMA. These results are dso
shared with the other Center SMA directors and, when appropriate, other Enterprise AAS.

2. Scopeand Applicability

PV reviews are structured around NASA’s SMA requirements (listed on the OSMA Documentation Tree and
stored in the NASA Online Directives Information System [NODIS]), the SMA Requirements Model, and
each Center’'s AOA. The reviews focus on SMA management processes, identifying strengths of the SMA
organization and any areas that need improvement in order to accomplish the goals of the organization; i.e.,
areas where additional resources and increased attention may be needed. PV reviews compare the SMA
functions with those documented within the AOA, and identify any issues to be addressed during follow-on
reviews. ThisHOWI is applicable to OSMA staff members responsible for managing and conducting PV's
and other NASA personnel involved in the conduct of PVs.

3. Definitions
3.1 AA: Associate Administrator
3.2.  AA/SMA: Associate Administrator for Safety and Mission Assurance

3.3. AOA: Annual Operating Agreement. A Center-to-Enterprise Document which defines the SMA
support that a Center will provide.




3.4.

3.5.

3.6.

3.7.

3.8.

3.9.

3.10.
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3.12.

3.13.

3.14.

3.15.

3.16.

3.17.

3.18.

3.19.

3.20.

3.21.

3.22.

3.238.

ASAP:. Aerospace Safety Advisory Panel
CATSII: Corrective Action Tracking System |1

Code QE: Enterprise Safety and Mission Assurance Division
Code QS: Safety and Assurance Requirements Division
Code QV: Review and Assessment Division

Effectiveness: A measure of the ability of the process output to satisfy the customer’ s requirements or
to provide customer satisfaction.

Efficiency: A measure of the use of resources. An efficient process minimizes the use of resourcesin
meeting the customer requirements.

HATS. NASA Headquarters Action Tracking System
IAOP: Inter-Center Aircraft Operations Panel
OEP: Operations and Engineering Panel

OSMA PV Manager: OSMA staff member managing the PV program.

OSMA Center POC: OSMA staff member who is the POC for the Center undergoing PV.

OSMA Enterprise POC: OSMA staff member who is the POC for the Enterprise who overseesthe
Center undergoing PV.

POC: Point of Contact
PV: Process Veification
PV Team Chair: The person designated to chair the PV. Will normally be the Code QV Director.

PV Executive Secretary: The person designated to lead the on-site administrative support to the PV
Team. Will normally be the Code QV Secretary.

PV Team: The support personnel from Headquarters and NASA Centers or outside specialists
performing the PV.

SMA: Safety and Mission Assurance.

SMA Key Process. A process defined by the SMA Requirements Model as key to performance of
SMA.




3.24.

3.25.

3.26.

3.27.

SMARTS-PVM: SMA Reguirements Tracking System — PV Manager (Internet)

SMARTS-OMA: SMARTS On-Site Manager Application (PC, used by the PV Executive Secretary)

SMARTSRA: SMARTS Reviewer Application (PC, used by the PV Team Member Reviewers)

SME: Subject Matter Expert

4. Reference Documents

The documents listed in this section are used as reference materials for performing the processes covered by
the Quality Management System (QMS). Since all NASA Headquarters Level 1 (QMS Manual) and Level 2
(Headquarters Common Processes) documents are applicable to the QMS, they need not be listed in this
Section unless specifically referenced in this OSMA HOWI.

4.1.

4.2.

4.3.

4.4,

45,

4.6.

4.7.

4.8.

NPD 8700.1: NASA Policy for Safety and Mission Success

Office of Safety and Mission Assurance Functional Leadership Plan

The Annual Operating Agreements for each NASA Center

Safety and Mission Assurance for the Space Flight Enterprise

Safety and Mission Assurance for the Space Science Enterprise

Safety and Mission Assurance for the Mission to Planet Earth Enterprise
Safety and Mission Assurance for the Aeronautics Enterprise

HOWI 1450-Q027: Manage OSMA use of HATS
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6. Procedure

6.01

Note: With the implementation of the SMA Requirements Tracking System (SMARTYS) to track
Process Verification (PV) data, many of the steps done in this HOWI are performed on-line on
the SMARTS. Those actions are described with each step below.

Note: For this HOWI, the term “Center” means the organization being reviewed. PVsmay be
done on NASA Headquarters Codes, NASA Centers, NASA Facilities, or NASA
Programs/Projects.

OSMA PV Manager Establish New PV:

The OSMA PV Manager determines that a PV needs to be conducted at a NASA Center/Site
or at NASA Headquarters. PV reviews are nominally done to cover organizations on a 2-year
cycle. However, the need/request for a PV can come from the AA/SMA, Enterprise AA,
Center Director, or Center SMA Director. The SMA PV caendar will be used as guidance
for when PV's are nominally scheduled.

SMARTS-PV Manager (SMARTS-PVM) Action: The OSMA PV Manager initiates a new
PV in the SMARTS-PVM.

Timing: This step should be completed more than 2 months prior to the PV.

6.02 Director, Code QV Select PV Team Chair:

The Director, Code QV, will select and designate a Chair for the PV Team. Nominaly, this
will be the Director, Code QV; however, this function may be delegated to other NASA Civil
Service SMA personnel with the consent of the AA/SMA. Additionally, the applicable
OSMA Center POC servesasa PV Team Member and assists with Center arrangements and
PV coordination.

SMARTS-PVM Action: The OSMA PV Manager notes the appointments as the first PV
Team Members of the PV.

Timing: This step should be completed a minimum of 2 months prior to the PV.

6.03 OSMA PV Manager Call for SMA Key Processes to be Reviewed:

The OSMA PV Manager will make an initial selection of SMA Key Processes from the SMA
Requirements Model to be included in the PV. Process pre-selection will be based on history
and trends from prior PV's, concerns and issues with the Center from recent/past
events/results, and to support data collection of SMA requirements compliance/conformance.
Additionally, the OSMA PV Manager will review the recent findings and observations of the
Operations Engineering Panel (OEP), Inter-Center Aircraft Operations Panel (IAOP), and
other SMA review mechanisms to identify areas from those related reviews that could be
supported by the upcoming PV.




The OSMA PV Manager discusses the need for selection of the SMA Requirements Model
Key Processes with the OSMA Center POC, OSMA Enterprise POC, and the Center SMA
Director. The OSMA PV Manager grants these individuals with access to the SMARTS-
PVM, with write permission to recommend SMA Key Processes to be included the PV. The
OSMA PV Manager notesin the SMARTS the SMA Key Processes that have been pre-
selected (i.e., mandatory) for the PV by OSMA management.

SMARTSAction: (1) Enter permissions for PV for OSMA Center POC(s), Center SMA
Director, and a POC from the Center SMA Organization for the PV. (2) Indicate in the
SMARTS those SMA Key Processes which are pre-selected for this PV.

Timing: This step should be completed 2 months prior to the PV.

6.04 OSMA Center POC, Center SMA Director/POC, and OSMA Enterprise POC:
Recommend SMA Key Processes:

Each of the above participants selects the SMA Key Processes that should be reviewed at the
PV.

SMARTS-PVM Action: The participants enter their selectionsin the SMARTS-PVM.
Timing: This step should be completed 6-8 weeks prior to the PV.

6.05 OSMA PV Manager Select SMA Key Processes:

The OSMA PV Manager will query OSMA management and other key OSMA personnel to
help identify other topics to be included in the PV.

The OSMA PV Manager combines the recommended/suggested SMA Key Processes to be
reviewed into a consolidated listing. Thislisting is considered final for the PV, however, it
may be updated as the PV planning process continues. The selection is noted in the
SMARTS.

A letter to the head of the organization being reviewed (e.g.; Center Director) is prepared and
sent. An example of the letter is contained in Appendix B.

Based on SMA Key Processes identified, the OSMA PV Manager accesses the SMARTS and
makes an initial selection of Roadmaps to be included in the PV. Thisisacombination of the
Roadmaps which are linked to the selected SMA Key Processesin the SMARTS as well as
other Roadmaps individually selected by the OSMA PV Manager. Those Roadmaps which
are pre-selected for the PV by OSMA management will be marked as such. Roadmap
pre-selection will be based on history and trends from prior PV's, concerns and issues with the
Center from recent/past events/results, and to support data collection. The personnel
associated with the PV are notified by the SMARTS.

SMARTS Action: OSMA PV Manager makes selection of SMA Key Processes and initial
listing of the Roadmaps to be used for the PV.

Timing: 4-6 weeks prior to the PV, the letter should be sent no less than 1 month prior to the
PV.




6.06 OSMA Center POC, Center SMA Director & POC, and OSMA Enterprise POC
Recommend Roadmaps:

Each of the above participants sel ects the Roadmaps that need to be reviewed at the PV.
Other topics suggested for review at the PV arein SMARTS-PVM and forwarded to the
OSMA PV Manager verbally or viae-mail. The OSMA PV Manager updates the SMARTS
with the recommendations. Additionally, the OSMA PV Manager researches past PV's (and
other PV-like reviews such as OEP, IAOP, ASAP) to include any action items which are
applicable to that Center which either are open or should be verified as closed.

SMARTS Action: OSMA PV Manager indicates desired roadmaps. Center SMA and
Enterprise POCs note recommendationsin SMARTS-PVM.

Timing: This step should be completed 3-4 weeks prior to the PV.

6.07 OSMA PV Manager Initialy Select Roadmaps:

The OSMA PV Manager combines the recommended Roadmaps to be reviewed into a
consolidated listing. Thislisting is considered final for the PV, however, it may be updated as
the PV planning process continues. The selection is noted in the SMARTS.

SMARTS Action: OSMA PV Manager makes selection of Roadmaps for the PV.
Timing: 3 weeks prior to the PV.

6.08 OSMA PV Manager and PV Team Chair Select PV Team Members:

Based on the SMA Key Processes being reviewed and the initial listing of Roadmaps to be
reviewed, ateam is selected to perform the PV. Each person is contacted via automatic
e-mail message from the SMARTS-PVM to ensure availability and agreement to participate.
OSMA management and supervisors of non-OSMA personnd are informed of the selection
for the PV viae-mail. The Code QV Division Secretary is notified to begin processing travel
orders. The SMARTS is updated.

The OSMA PV Manager makes an initial assignment of Roadmaps to PV Team Members.

SMARTS Action: OSMA PV Manager notes the selection of PV Team Members for the PV
and initial assignments.

Timing: 3 weeks prior to the PV.

6.09 OSMA PV Manager and Center SMA PV POC (primarily) Develop PV Schedule:

The OSMA PV Manager verifies with each PV Team Member the days that they are
available for the PV. The SMARTS is updated with that information.

The Center SMA PV POC enters a schedule for interviews in the SMARTS.

Immediately prior to the PV, the OSMA PV Manager downloads the schedule and forwards it
to the PV Team Members noting the Roadmaps that they will be reviewing.

SMARTS Action: SMARTS is updated.
Timing: Must be completed before the PV can begin.




NOTE: When the OSMA PV Manager or PV Executive Secretary downloads the PV data to
the SMARTS On-Ste Manager Application (SMARTS-OSM), the internet-based SMARTS s
locked for that PV. All changes to that PV must now be made to the SMARTS-OMA until
the OSMA PV Manager has uploaded the SMARTS-OMA data back into the inter net-based
SMARTSIn step 6.13.

6.10 PV Team Members & Center SMA Office Conduct the PV

Approximately aweek prior to the start of the PV, the PV Chair and the OSMA PV Manager
will call ameeting of the PV Team. At this meeting, the following topics will be discussed:

v Topical areasto be covered during the PV,

v" OSMA concerns with the performance of SMA at the Center,

v" Results of past PVs at that Center and systemic findings across al PV's,

v Conduct of the PV and PV Chair directions/assignments,

v Roadmap assignments/reassignments,

v" PV logistics, and

v Training needed for the PV Team Members on auditing and SMARTS usage.

Prior to the start of the PV, the OSMA PV Manager or the PV Executive Secretary will
download the data for the PV from the Internet-based SMARTS-PVM to the portable
SMARTS-OSM. Additionally, the OSMA PV Manager will ensure that afinal set of
Roadmap worksheets and proposed schedule are provided to al PV Team Members prior to
departing from duty stations for the PV.

In general, the review begins on Monday morning and finishes on Friday afternoon. The
length of the PV will depend on the organization being reviewed and the availability of
personnel to support the PV.

NOTE: The nominal PV is contiguous and is 1 week long; however, PVs do not have to be a
full week or contiguous. The term ‘week’ is used below to represent the PV visit timeframe.

The PV week begins with three meetings, each chaired/|ed by the PV Team Chair:

1. PV Team Only to discuss the issues to be concentrated on during the PV interviews and
other activities at the facility. This closed-door meeting is to discuss how the Team will
function for the PV. At this meeting, the PV Team Executive Secretary will pass out
paper and electronic copies of the Roadmaps assigned to each PV Team Member. The
electronic copies will be from the SMARTS-Review Application (SMARTS-RA). A
brief training session will nominally be held after this meeting on the use of SMARTS-
RA for those who need it. (Nominally this meeting is held Monday afternoon.)

2. PV Team with SMA management to discuss the schedule and arrangements for the PV.
During this meeting, the PV schedule is reviewed and adjusted. The changes are entered
inthe SMARTS. Nominaly this meeting is held on Monday afternoon.




3. In-briefing with the Center Director. This meeting has an overview presentation by the
Center on their facility, functions, and key personnel. The PV Team Chair presents a
presentation on the PV background and approach for the PV and introduces the PV Team
Members. The PV Team Chair’s presentation is retained as a quality record. The
briefing will be a part of the PV draft report and the Final Report. Nominally this
meeting is held on Tuesday morning. Appendix C shows a sample of an In-Briefing.

During the week, the PV Team Members will meet individually with Center personnel to
discuss the PV Roadmaps. The interviews may be combined to best suit the nature of the
topics being discussed. After interviews, the PV Team Members will update the Roadmaps
with their findings. The Reviewer can either make an electronic update to the SMARTS-RA
or pen-and-ink update to the paper copies. Daily (or when available), the reviewers will
forward the updated paper copies and the electronic SMARTS-RA filesto the PV Team
Executive Secretary for updating in the master SMARTS-OMA record.

The updated Roadmaps are edited and printed for the PV Team Chair review/approval. The
reviewed PV Roadmaps are returned to the PV Executive Secretary for updating the
SMARTS-OMA.

During the week, the following meetings will be held:

1. After each day’sreviews, the PV Team meets and discusses the day’ s findings. This
meeting is open to PV Team Members only. During the meeting, the PV Team Chair will
guery each PV Team Member on their concerns, observations, and findings.
Additionally, each proposed/postul ated corrective action and nomination for SMA best
practice will be discussed. The PV Executive Secretary will keep informal notes on the
topics discussed during the meeting to ensure that they are followed up on later in the
week and resolved in the PV Roadmap worksheets.

2. After the PV Team Members Meeting, the PV Team will meet with the Center's SMA
Management to discuss a synopsis of findings and observations from Roadmap
interviews, needs of the PV Team; and thoughts on possible corrective actions and SMA
best practice nominations that may be made at the close of the PV.

3. After thefinal day of the reviews during the PV, the PV Team Members will meet to
begin work on the out-brief presentation. During this meeting, issues, concerns, findings,
proposed corrective actions, and nominations for SMA best practices will be discussed.
The PV Executive Secretary will keep informal notes on the topics discussed during the
meeting to ensure that they are resolved in the PV Roadmap worksheets. Should issues
not be resolved during the meeting, the PV Chair will make assignment(s) to personnel to
draft their positions (a.k.a.: minority report) for usein the final report. AsPV Team
Members have completed their issues, the PV Chair may release PV Team Members
from the meeting. The outcome of the meeting isthe initial version of the out-briefing.
The PV Team Chair and the PV Executive Secretary will complete the out-briefing after
the meeting. The completed out-briefing will be forwarded to the OSMA management for
review and comment.




4. Preout-briefing meeting. The PV Team Members and the lead Center SMA management
will have afina opportunity to review the out-briefing. Each PV Team Member will be
asked for their concurrence on the out-briefing and on the completed Roadmap
worksheets. The PV Team Chair will assign presenters to sections of the briefing.
Minority/dissenting opinions on the PV findings and comments will be scheduled to
discuss their opinions during the out-briefing.

6.11 PV Team Chair Out-Brief PV:

At the end of the week, an out-briefing is held with the Center Director, AA/SMA, Enterprise
AA, and other Center/SMA/Agency management. Nominally, the briefing is done at the
facility with others participating via tel econference from NASA Headquarters. The briefing
will cover the findings from the week and briefly describe the actions needed after the PV.
Appendix D shows a sample out-briefing.

At the conclusion of the out-briefing, the Center SMA Director isleft with: 1) acopy of the
out-briefing material, 2) a copy of all PV Roadmaps reviewed, and 3) afirst draft of the
Action Items being assigned as aresult of the PV.

6.12 ** Out-of Scope** Center PV POC Review Initial PV Data

The Organization that was reviewed is invited to review the data given to them at the
out-briefing and provide comments, corrections, and supporting material to OSMA.
Comments and corrections are returned to the OSMA PV Manager.

SMARTS Action: none
Timing: Should be completed by 3-4 weeks after the PV.

6.13 OSMA PV Manager Clean-up PV Data:

After the PV is complete, the OSMA PV Manager uploads the SMARTS-OMA datato the
internet-based SMARTS-PVM. The SMARTS-PVM will set permissions for updating to
allow the Center to update the action items but not the Roadmaps or results.

The datain the SMARTS-PVM are reviewed for completeness, grammar, and adequacy. The
SMARTS data is updated to reflect the corrections and changes. |f comments are received
from the Center by 4 weeks after the PV, they are included in the draft PV Report.

The OSMA PV Manager has the supporting material from the PV scanned and stored
electronically.

PV Team Members who had dissenting opinions during the PV will be tasked to prepare
write-ups on their “minority” opinions. The OSMA PV Manager and the PV Chair will
incorporate these write-ups into the draft PV Report.

The OSMA PV Manager creates the draft PV Report and forwards it to the PV Team Chair
and the Director of Code QV for review, approval, and signature. Simultaneoudly, copies of
the draft PV Report will be sent to the PV Team Members. PV Team Memberswill be
invited to review and comment on the draft PV report. The OSMA PV Manager will
incorporate these comments into the draft (if received in time) and the final PV Report
versions.




Copies of the report are sent to the PV Chair, OSMA Enterprise POC, OSMA Center POC,
and the Center SMA Director. Appendix E contains a sample of the front matter of the PV
Report.

SMARTS Action: Print out the sections of the PV Report.

Timing: Draft PV Report should be assembled and forwarded for review by 3 weeks after the
PV. The Draft PV Report should be signed and sent to the Center by 4 weeks after the PV.

6.14 PV Team Chair and Code QV Director ~ Sign DRAFT PV Report

The DRAFT PV Report isreviewed. After signature, the DRAFT PV Report isforwarded to
the Center Director and the Enterprise POC with a request for comments. The DRAFT PV
Report is a quality record.

SMARTS Action: none
Timing: 30 days after the end of the PV.

6.15 ** Out-of Scope** Center PV POC Review DRAFT PV Report:

The Organization that was reviewed is asked to review the DRAFT PV Report and provide
comments to OSMA within about 3 weeks. Comments, corrections, and supporting material
should be sent to the OSMA PV Manager.

SMARTS Action: none
Timing: Comments should be returned by about 6 weeks after the PV.

6.16 OSMA PV Manager Issue Corrective Actions:

After the DRAFT PV Report has been issued, the corrective actions identified during the PV
are logged into various action tracking systems:

1. Center and OSMA PV Actions — Entered into the SMARTS-PVM. A person is assigned
to each one for closeout. The OSMA PV Manager and the OSMA Center POC will
follow-up on actions to ensure that they are worked in atimely manner.

2. OSMA PV Actions — Entered into Headquarters Action Tracking System (HATS) per
HOWI 1450-Q027. The OSMA PV Manager will follow up on these actions to ensure
that they are worked in atimely manner.

3. Center Corrective Actions — Each Center Corrective Action which may need OSMA
involvement is assigned an OSMA support person. The Center and the OSMA staff
member are notified viae-mail of their involvement.

4. Actionsfor organizations outside of OSMA at Headquarters and cross organization
actions— These actions are entered into HATS per HOWI 1450-Q027 as a pointer to the
Corrective Action Tracking System I1 (CATS Il) where the actions are stored/tracked.

6.17 OSMA PV Manager Prepare Final PV Report:

After the comments have been received from the Reviewed Center on the draft PV Report, the
SMARTS is updated and a Final PV Report is prepared. Appendix E shows sample lead
pages from a PV Fina Report.




SMARTS Action: Update data and print out the sections of the PV Report.
Timing: Should be completed by 8 weeks after the PV.

6.18 AA/SMA Sign the Final PV Report:

The Final PV Report is reviewed per standard OSMA correspondence review procedures.
After signature, the PV Report is forwarded to the Center Director and the Enterprise AA.
The PV Report is stored on paper and on compact disk as a quality record.

SMARTS Action: none

Timing: Comments should be returned by about 6 weeks after the PV with the report signed
about 8 weeks after the PV.

6.19 Variouswithin OSMA and the Center Follow-up PV Actions:

The assigned actions are worked and the SMARTS is updated to reflect the current status and
results.

At SMA Director’s meetings, the OSMA PV Manager will normally brief on the status of al
open PV actions.

6.20 OSMA PV Manager File and Update PV Data Store:
When the SMARTS has been updated for the PV and al quality recordsfiled, the PV is
complete.

6.21 Code QV Director Closeout

PV isclosed.




7. Quality Records

Record ID

L ocation

Media
Electronic
/hardcopy

Schedule
Number &
Item
Number

Retention &
Disposition

PV Announcement

OSMA
Corres
Control

OSMA
Chron File

Hardcopy

Schedule: 1
Item: 22

Retireto FRC 5
years after PV
completed in 5
year blocks, then
retireto NARA
when 10 years old
(Fina Report
contains copy of
Letter)

In-brief Presentation

Schedule: 1
Item: 7.A

Retire to FRC 2
years after PV
completion then
transfer to NARA
10 years after PV
(Fina Report
contains copy of
Presentation)

Out-brief Presentation

Hardcopy

Schedule: 1
Item: 7.A

Retire to FRC 2
years after PV
completion then
transfer to NARA
10 years after PV
(Fina Report
contains copy of
Presentation)

DRAFT PV Report

Hardcopy

Schedule: 5
Item: 30.B

Closefile at end of
PV, keep Until
Reference Value
Ceases or 9 years
at aminimum,
then destroy

Final PV Report

Hardcopy
and
electronic
(on CD)

Schedule: 5
Item: 30.B

Closefile at end of
PV, keep Until
Reference Value
Ceases or 9 years
at aminimum,
then destroy




Appendix A: Specific Considerations for Conducting Process Verifications (PV)

The OSMA PV Manager and PV Team Members need to:
- Involveall interested and involved OSMA personnel in periodic PV policy and procedures meetings.
- Schedule PV dates at least 6 months ahead of time.

- Providefor early and frequent involvement of applicable OSMA personnel, including group input to the
decision(s) on what will be reviewed on a particular PV.

- Facilitate having the right people, with the right expertise, on the PV team.
- Review Center SMA program against (but not be limited to) their AOA.

- Allow enough time for a PV so that an adequate job can be done; if additional time is needed by part of the
PV team then additiona time/resources should be scheduled.

- Assess safety awareness at Centers.

- Ensure that Center SMA program supports Agency-wide SMA initiatives; eg., ASI, risk management.
- Ensurethat Center SMA personnel are receiving appropriate training and professional development.

- Facilitate the identification of Center SMA organization resource shortfalls.

- Review Center SMA metrics for content and to determine that they exist and are used.

- Include PV Team Chair’s review and acceptance/rejection of every finding sheet developed during aPV;
this review should ensure that findings are in-scope.

- Tdl the Centers dl of the areas that were reviewed and found to be OK.
- Provide advocacy for Center SMA director, as appropriate.

- Involve the AA/SMA and/or Deputy AA/SMA, in the Center out-briefings (in person or by telecon or
VITS).

- Providefor early OSMA editorial review of PV reports.

- Include as much parallel processing of draft PV reportsin OSMA as feasible.

- Provide written report back to Center within 30 days from first day back in office from a PV review.
- Integrate PV reports on an Enterprise basis to be presented to the appropriate Enterprise annually.

- Serveasone part of agap analysis for Enterprise AAs (AOA provides another part).




Appendix B: Sample PV Announcement L etter

Qv

TO Langl ey Research Center
Attn: 106/ Director

FROM @Q Associ ate Adm nistrator for Safety and M ssion Assurance

SUBJECT: Safety and M ssion Assurance (SMA) Process Verification (PV)
Revi ew

A team from NASA Headquarters, Ofice of Safety and M ssion Assurance
(OCSMA), will conduct a PV review at LaRC during October 27-31, 2003.
This review will assess the overall effectiveness and efficiency of
sel ected SMA functions at LaRC. The OSMA conducts such assessnments at
all NASA Centers. The focus of this assessment will be:

1. SMA managenent, | eadership, and conmm t nent
2. SMA processes for program oversight/insight

To derive the greatest benefit fromthis review, we need Al an Phillips,
Director, SMA Ofice, and his staff to coordinate the onsite activities
and agenda itenms. The PV teamw || review processes defined in LaRC s

FY 2003 Annual Operating Agreenent (AOA) and al so may verify conpliance
wi th other SMA requirenents.

Thank you for your support of this inportant activity that contributes
to the continuing safety and success of NASA' s m ssions.

Bryan O Connor

cc:
QJ. Lloyd

QE/ P. Rutl edge

QS/ W Har ki ns

QS/J. Lyver

R/'V. Lebacqz

LaRC/ 421/ A. Phillips

bcc:
Q@ Chron




Appendix C: SampleIn-Briefing

@ B Msssion Succras Slarts Wil Safary

NASA Ames Research Center
Process Verification (PV)
In-Briefing

July 29, 2003

Peate Rutledge
John Lyver

@ BT wession Success Stans Witk Satsty
PV History

+ PVs graw aat of 1990's “Functional Managemant Reviaws™
+ 1906; Firsd PV
+ Sepl F001: Last PV {KSC) [JSC was TNA]
+ Do 2001: PY v20 evolution began
+ Jdan 20020 PV vLD concept briafad to SMA Directors
+ Jdune 2002 Wark began on SMA Reguirements Madel
o July 2002: PV w20 ststus brisfed fo SMA Directors
+ Sept 200%: SMA Requirements Database Phase 1 developmant
cimplits
+ Ded 2002 PV w20 stabus briefed to SMA Directors
o Bpeil 2003: PY 2.0 siabus briofed to SMA Dérociors
+ April 3003 PV v20 Pow-wow
- May 2003: Bata Tast PV 2.0 at 55C

I isscn Suceess siars Wi sorty
B8

. D‘SIIA In Dnnjuru:tl-nn with Centars, prapares. individualized PY
dimapd’ bo coved targeted SN requiremesnts and
ﬂl.pnruilbl!mu
= Pariodically, Conters will be encoursged do 8 esll-asssssmant
using PV 'roadmaps’.
= PWa loeus on
- EMactvaEticiant implomondalion of SKA& Koy Pmcossoe.
- Minimizing ewerlaps with othar reviaws.
Commaon prablemaleancarns,
= W Custamers (n arder)
- Canter, Entarprise, DSMA
After PYs, O5MA well analyze rasults fo identify:

- Besl praclices, arsas for polential |rr|pfmwrrlenl: aysbemic
problams, changas i policy documents,

ARG Loy

BT Mission Succoss Stare With Sttty
ARC PV In-Brief Topics to be Presentad

+ Background, History, & Concepts
+ SMA Requirements Model

= Conducting the PV Raview

= Topbcal Areas fo be reviewesd

I Mission Success Stana With Satly
MPD 8T00.1A Basis for PV

5, RESPONSIBILITY

¢. The Associate Adminisirator for Safely and Mission
Agsurance shall:

(Z) Establish strategies, policies, agreamsnts, and
standards for SREMED and RM and ensure affsctive
compliance with sama. ...

{¥] Evaluate the Agency for the existence of sffective and
and afficient SHEI. and M furctional managemant
processss for asswring safe and succesaful MASA
programs, projects, and activities, Thoso assurance
evalualions include .. ic) conducting periodic SMA
pracass verifications of Cantars and Headquartars. {for
Headguaners, safely onlyh and racking
recommendabions and corrective actions bo closwere; ...

I Hission suscass sare wn sy
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@ I Wission Success Stts Wi Satty

PV Version 2.0

SMA Requirements Model

L OH RS ]

_umm;mmammu
Inputs to the Model — Top Down View

Federal Dircction

180 404040

Prineiples
Apancy Leval

Diraction

| Agency Safety
[ Initiative |

| VPP Principles

vl

EEET Mission Seccss Stads With Safaly
Inputs to the Model — Bottom Up View

Existing
i MNP NP
T Reginemeis

— 1 OSMA Functions
K HOW e

E 'i Pust PV & Ciher

like peviews
e AN
€| 150900
Survzillance
s -

EEE  wission Suceoss Slants With Safaty

Structure of the Model

MASA &1 EWBFLIE.' SMA,

SMA Cora 'ialuii'ﬁ' WA NS

SMAs 4 K-aflamama

SMA Requiremants &
PV ‘Roadmaps'

b-sﬂeia- anyd nhsqnn SUICCEES B rnusl Illoala- L be raallz-a-d l.hﬂh sl:n:-ng
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T Mission Success Starts Wilh Safty

Sample Roadmap

0]
Ay e 43
I Mision Succass Stars Witn Sty
ARC PV Team
Funetion Matinal By ARC PY Taasm
DEMA, Division Dinszior
C Fea Rulerd
[Ty - ceslonsa) b Rutledge
Exme Spe Ciochn O Carter POC John Lywet
Enlasgnca | rravrrhir P
Z-4 SWES {romH0 & Cenners) Jon Mulia [Emong Mo}
Technial [l it Sabuly, Fise, EPR, | F7 Nopoln (50F 1A Sk, RN
Eysiam Salesy. Hoakh & Lo (LDE. Faciley Safaty}
Fsk Marapemers] Exric Feagniar [SMA Magen)
U Gorkee B4 | o] PY Gl © v 2 LaRCCran Watsen (s haps )
Fon v w  onn byl

T
t

I Mission Succass stans Wi Sty

+ PV minus 2 months;
Latimr AAIS U In Gorser firecior announczing PY

BV Plan esbered ino Databass

« Camler provickn SEA Regurerest Madd Bub-dlernts o FY

P M g prrvichien AgencpiCasier inmon o PY

M, Ceriben POL pieviedes Sagden from G pater wagserbans
Bagin Q8MA Centar POC and Canter ‘negotiate’ Roadmap Bema 1o PY
Bagin sokoilon of offar rosdmap hems
* P¥ minus 1 month:
PN Plan ‘signed in detsbaes
Emnmrisa brieded on FY, padicipaiion mquested
Schaduls firmed and PV tsam sslacies

Caiilis

| 4 o SallA

| ' {ksep b Salf]

i i
[Camiar has cpperiuniy b share] (Dalabass has capability o suppoiision)
+ PV minus ¥ wasks:
B Planning frasan
CEMA & Caitler POCs negotile deladed sohedde and s up ap poistmens
Gerer proviies any progeess updetes 1o provided deta

T

L]

T wission Success Starts Wil Safuly

ARC PV

Team and Schedule

oy wacs{ M)

M ission Success Starts W Safly
B MNominal Schedule for General PV

= Each 5MA Directors” Meeting:
~ Firm up schaduls for subsequant & months of Pys
- O3MA and Centers providelconfirm PV POCs to lead planning
Technical review of system|s review indings rom recent PYs
- Topics of ‘concarn’ discussed
= ADAs provided per A0A "HOWT' and NPD &700.14
Linkad 1o SMA Ragquiramants Model (futung
- Roadmap/Modal Element tams of interast provided o help
build AOA (sxpanded from current AOW guidances batier)
» Topics of interes] agency-wids (ORMA defarmind]
= Topics doaling with now changs rent seonis
- Entamprise concam lopics

BT Mission Succsss Starts Won Sataly

+ Monday or Tuasday: In briefing to Center Director and Kay
Canter Porsonnal
» Monday PM throwgh Thursday COB:
Conduct imtardaws por appoiniments
- At COE each day, SMA irector, PV Chair and Team tagup to
disguss progress of reviews, nesds Tor attenlion snd sy
wignificant findings
+  Friday AM:
- Complate final apy fowes (i maaded)
- Ot bried Cemter Dwrecior [stybe muoh Vi (S0 J060 JealT our Briel)
Demagraphics of PY
+ Summary of reaulz
- Bummary of Aok e
- Follow-up Azfcne
- Provide copy of all results 1o Conder SMA Direcior
- AAMSMA and Entenprise A& invited Lo attend via telecon

T T ]




B ssion Success stans W Sty

Post-PV Schedule

+ PV plus 2 to 3 woeks:
Cantar has optéon io provide commants on PY visit awst Briafing io B0
- M O5MA PV Manager ko provide Center Director with the cleanod up
findings and draff report
o0 Gamer SMA Diracior and Emerpriss PV FOG
+ aubmitsl signedORd by PV Ghair
= PV plies =1 month:
Cantar and OEMA o sach provide action plan for cormecticn of
findings. To be imcluded in Firal FV Report.
- Center o provide commants on DRAFT PY Final Roport to M2 OSMA
+ PV plus -1-1/2 months:
- FINAL PV Raport issuad fo Canter Director with an ASEMA approval
- Copy provided 1o Enterprss AR

AR kL

B iscion Succass Starts With Safey
Content of Final PV Reports

= B seclions:
- PV demographics: wha, what, when, which, whsne, ..
- PV In-Briuf
- PV Dut-Briaf
- PV Roadmap Review Sheots showing identification of:
- Hest Practices (processes idantified that should be shared)
+ Dbservations {positive and negative comments NOT
requiring cormectiva action)
- Eingdings (Mema identified which redqicire upgrade’samaction)
- Endorsed Conter and HO O5MA Corrective Action Plans
Refarence malerials
«  Signed by AAISMA

LHLY e [0

_ Missbon Succass Slarts With Safaty

Corrective Action Plans

= Center Directors (with 5MA Directors, of al) address
whatihow to be done to correct open action items,

= Due o HQ approx. 1 month after PY.

= HOQ OSMA will have a corrective action plan for all HOQ OSMA
actions.

= Only necessary/sulficient paperwork is desired.

= Transmittal indicating Cemter Director commitment.

= HQ OSMA will advocale assistance for Center with
Enterprise, including funding changes, where nacessary, to
aid in correction.
** If neaded, Enterprisa IPO invelvement will be sought =
= ONLY periedically, Center reports status of corrective actions
(this could be by exception; i.«., when milestones are slipped)

e

I s succs sarts win sty

ARC PV

SMA Key Processes to be Reviewed

. Mission Success Starts With Sataty
SMA Key Processes to be Reviewed

«  ENA Koy Elemeni #1: Management Leadership and Emplay ce
Invotvemant in SMASMS
1A Mansgerial Leaderstip, Commmitment, and invebosmani
18- SMA RAssponsibdity. & y, Burthary, &
G SMA Policy Dervelopimast
10- EMA Program Ploss
1H: SMA Parzonna| Moiimtion Sywinms
1J: BMA Implementabion
+  Dihar SMA Kay Processas)
Am: Mishaps (Procesa Onlgl
ERxl: Lifing Devise Equipms
Fhxd: Ewcirical Salety [minar)
IHa:  Produet Assurasee Goals (SOFLA Prajest only)
e Hequicwrants | Produd Conteal (SOFIA Project anly)
Zha  Risk ldesiication [SOFLA Peajes onk)
Bah:  Risk Migation
AL GRER
8L Fire Protsetisa

Any Comments?

Thank You

BRGPY an{ad)




Appendix D: Sample Out-Briefing

@ I Wsicn Succaas Stats vt Sutaty

NASA Ames Research Center
SMA Process Verification
Out-Briefing
August 1, 2003

|Pust Briefing Cormected Sapy|

Pete Rutledge
John Lyver

_M ‘Succoss Starts With Satety

PV Chair Comments

+ We waren't warrivd showrt ARC when we came...

« We're st po! worried a5 we deparl!

+ We found ercelfent:

- Bamker managemonl adarship and swpport
ARG sataly culfvee and ampioysa nvolwamant
- BEMA leadersibp, stafl, and support comfrachor
. Warking fard and sfrefeding fe he limits

»  Waave proud of your WPP Star cartification)!

» Waave dizappoinied with e unceralnly sirounding the
Transitich fram the 30 9007 Qualily Marspement Systam fo
tha Ames Managemant System

- And wa will iny fo bolp resobee the lssus.

L b T =

I Mission Suscoss Siars With Sarsty
SMA Key Processes Reviewed from the

= SMA Koy Elnmand i1 : Manags L pand Employ
Invalvaimant in BMAISKES
L Lasdership. [ ared Iry besmant
18; 5EA Hmllhll‘h’ i Authariiy, & hilky

1l SA Palcy Developrmant
10: SlA Program Planas
1H: SMA Fareonnel Motrabion Sysieme
A0 BMA g bemeiiation
» Oher SMA ey Processes:
2Am: Mishage (Adminbtnation Only)
Jhnd; Lifting Devica Equipmant
Aall; Emcircal Safety |mnar)
e Produsl Assuianos Goals (BOFE Project only)
38e  Reguinerns | Product Conteol {S0F LA Project enli)
AAm ik dessdication (SOFIA Projct oniy]
Ahb:  Risk MAgaticn
Wl DEP
b Fre quﬂﬂ

RN 5 (el by ke o

BT esslon Bucouss Stats Witk Saluly
ARC PV Out-Briefing Topics

+ PY Chair Commants

= PV Demographics

= Personnel Interylewsd

= ems being nominated for NASA SMA “Best Practices"
+ Commandations

= Correctlve Actlons

» The next steps in the PV process

B sssion succoss Stats Wik Satety

ARC PV Demographics

+ Personnel Interviewad: 35
+ SMA Rogulrements Modal
- Koy Procosses Rowiowad: 16 of 858
» Boadmaps Reviewed: 116 of B34

Hominated o Best Praclices: 4

Commendaticn: 8
- Obasrvations 21
Salislactory 67
- Findings: P
- ARC Acbons: 15 |+ secommaendations|

CEMA Achicns: 11

T DI Sk Tl

I ion succues st wih ity

+  Center Director: Estelle Condon, Dr. Emle Young
+ SMA Offics:
0 Lauras Doy, Bob Maviere, Mark Washington
— QH: Dawid King, Michssd Hulsl, Or, Ratph Palliges, S8an Philligs
- QB Owan Grouligh, Tony Bricane, Andy Hooker, Gall Plaiffar,
Dhamiy Benith, Kﬁnm
- PAL Bil Bramble. Don Daene, John Goldbach. Shollken Lomas,
Fuwth Marinar, Ed Munyak, Shawn Puma. B8 Yemeere, Ray Walker
+ DMice of Rasearch & Devalopmant: Doug Frasar [FEF)
+ OMice of Center Operations: Beb Dol T.J, Fassyth,
Jop Gippetli, Clark Hunt, Roboert Munse, Dennis Ray,
Rick Ssrrame, Kent Stednitz

+ DHics of Astrobiolegy and Spaca Research: Chris Wittssa

MV 7 e sl g s e G




B sssion Sucomss Starts Wah Saluly
Items Nominated for

x| B ar

+ Amaes Safety Accountability Program (ASAP 1)
+ Ames Safaty Award Program (ASAP 1)

* Pressure Sysfems:

- Pressure Systoms Safely Enginsar (P3SE) ot ARC,
along with the Code 05 Chiof (Frossure Systoms
Safely Comimiltes Chair), have devaloped an
automaled system o document and brack the status of
prossura vossals and components dus for
racartifeation.

B ssuion Sucorss Slarts Wath Safity

Commendations

- M50 is also chair of the Interagency Avistion Operations
Fanal {|ADF)

= Emaergency Proparednoss:
- ARC Dizaster Assistance and Rescus Team {DART) i
cutstanding.
- Far ilinasses and injuries, Gode QH iImmadiatey respands
1o the Health Unit 10 @rkins harards ane immadiately
oorractad.

= SOFIA Project:
- Hag & sompréhendiva, wall integratod SMA Program

* Corrocied pos Grindng
M (i - in B sl ]
I tossi Sucesas st wen swry B Session succsas staris wan sty
More Commendations Even More Commendations
: cion Safety: - Blsh-Based Decision Making:
T 5 " includas o salely brisling pravided - Demonstrated Agency-Leval ladersip in the advancemsant
by Coda #H. of riak-hadsd decition-making. Examples ara
- ARC Dﬂ'ﬁ'ﬂiﬂrﬂ Councd o mqmmrt O any . Bizk-basad war P p for Space Stabion
a 3 Faylaads
- Constructon Monthly Accidar Report (CMAR] e used to donlify 0
g Fbis s s it S e iy Rish predietismprevantan maded (RPW)
- iCode M revicws the safety classes provided by the cantractars + FRA for paylands
for lhair prployaas,
* Gafety Awards Frogram:
Prograi is wall sig d, predessionally fen and ik igh,
Consists of: 1} mos Sately Awards Program (ASAF 1), ) Amos
Safaty Suggeation Program. 3) ARC Center-Lovel OA&SAR
T TTIT T TarT e T i TEPEYT b
Q I Messicn Succsss Start Wit Sty I Sisaion Success St wth Sty
« Emergeicy Praparedness; = LiMing Devicaes and uipmant (LOE}:
- Update membership of the ARC Emergency Preparsdnoss Working - Appoint ARC LDE Manager.
r'::“"?: % im:;;r:l:ljntmnE i o Wil thee - Dwwelop a complete meentory of all “Critical Lils" to snsure
- Dewslopicandud an ARG canterlevnl labliotop smargency sasises, full accountability i
Wit Sl el e ol £ha b e bl et Upitate APG 17001, Chapler 10, 1o cainply with carrent NG
il ation of coniimgency plana per NPG 88311, pam 1,63, documentation.
Tha Code JP fire protectan scquiition showsd ba promgily werked - Updats ARG 1700.1, Chapter 17, to reflect the most current
Ao et the June 2004 doadlins For terminagtion of the 1259th Rosou ARC Program for LDE, as wall as complying with tha NASA
Wing fire profoction support. STD dT18.8.
+ Mishap Ra \[il*H . 2 f
Fellow-tip cn RS antrios te anaun Sy mllec whil has eam Sona, - Tha system safety staff members need to review MASA Std
- When ARG receives the “JSC Building 37 Mishap Repar,” assure BT19.7, Facilry Syatem Satedy; submit suggested updates ta
that a2ll staft are briotsd and all ARG checinical procodures are HG Code 05,
reviownd §o prochude o liks svent 9 ARG,
EEEE | TR ki)

BEL Y (sl bl cotmechist] selfen|
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I Mission Sucscas Starts Wi Satoty
ARC Corrective Actions

IJr.'d.It l"lmi md Fals 36, 1099, ancloaure 1, para 2, which
mf such s NHE 1700 [vE) and NHE

araA,
Ruviie ared s B vari } lad ART p LH]
diaviationsteal to unuumawm&umﬂ ARG paolicy Is
Wn-n Tollowa, aa wed 4 complying with NPG 37153, Setion
1.1%, for sataty variances.
- Bersonnel Rellability Program (PRP);
- Rovies 14 CFR 12394 and delemine if & PRP program is neseded

. el e {0

BT Hission Seconas Starls Wilh Saloty
HQ O3MA Corrective Actions

- Trainieg;

- Coneidar the formaticn of a board of Cardor SMA training reps 1o
owarae s iraining pravided by the NASA Safwly Teaining Coenter
(HETC) e halp andune thid NSTC edlarings are meling Cunlars'
neadE.

Look Inba ARC's requast o modify SOLAR tralning cartificates,
Look into poseshibty of stresmlining the procoss by which Consors
eanlracl wilh S0LAR by dovelap maw wal-hased] colrs,

- Assist ARG in providing odoguate suppon for fine protection on
Moffatt Alrfieid.

- Facildsle a meding with HQ Codes AD, JI, and B, §o discuss the
aMfects o ARG BMA dia e e transitisn of (e ARC Qualily
Management System to bring about 5 decision in the reardarm

Lo e T T e T

Q I isclon Succoss Stans Wi Satey

- Full set of DRAFT findings loft with Contar SR Diractor

+ P & 3 £
- Genior invited to comment on PY visit
- Caar Director provided b dl up Pl and draft report

= Canler and CSMA sach provide comectivg aclion plans
- Cemlar invited to comment on DRAFT PY Firal Bopoar

- FINAL PV Repodt kssusd 1o Contar Director with AAERA approval
- Copy proviced 1o Ememrise A8

iy

TS p—

I st Success Starts Wit Sasey
) HQ OSMA Corrective Actions

+ Eunding.

-y up funding for ARC ae promisad by
b lhlqlhl. Dlwwum HIX Codas AD, AM, and J,

= Investigate with HOCodes B and 5 why the S8 analysis funding
wan el far FY-03 Tor the SOFM program. Aleo, invesligate the
FY-04 EMA anatysis funding for SOFLA and enswras that propor
fumding i sutharized.

- Corplaie i iom of rog
EMA Raguiramants Modal.

- Action Hem 00SMA-Z IEI;T;I_J" SHEC PV applies {required reporls

prioritizateon i fhe

and data sami to HOHK

- To discuss af SMA Derectors Moot for tho perpose of finding an
Aganey sohsion lo Configuration Managesnl problams,
Emcourage all NASA Cantars to uss mishap dale o ilonm canber
porsanndl of mishaps. Soveral HASA Conbers have a woekly

L. !uln:.' hll_Illlihlnlnﬂ used for this parposs, &

@ B shsion Success Stacts il Satety

ARC PV:

The Next Steps

TEPTTA T T

+ & sections:
- PV damographics: who, what, whan, which, whara,
- PV In-Beiwl
- PV Out-Briaf

- PY Roadmap Review Shests showing dentification of;
- Baal Praclices (praceases sisnfifisdd that should be shared)

+ Qbegrvalions {positive and negative comments NOT
requiring comective action)

+ Eindings {iterms identified which require upgrade/correction)
- Endorsed Center and HO O5MA Correctrea Action Plans
- Foeferanca matarials
+ Signed by AATSMA

[ e T T — il




B Mission Success Starts Wath Safaty
; z Any Comments?
Corrective Action Plans

= Duwe~1 month after PV,

Lindy necessary/sufficient pagersork is dusired.
- Center Daractor fwith SMA Dirsctor, af af] addressas what/how to
b= dons to cormect open action items

+ Tramsmittal indicatng Center Director commidmand.
HQ QSR will have & corrective action plan Tor all HQ DSMA
aclions.
= HQ OSMA will advocate assistance for Center with
Enterprise, including funding changes, where necassary, to
aid in correction,
**If neaded, Entarprisa IPQ invelvemant will be sought **

= ONLY periodically, Center reports status of corrective actions
(this could be by excaption; i.e., whan milastones are slippad)

Thank You

s {7h

Appendix E: Sample PV Final Report Pages

NASA Ames Research Center
Safety and Mission Assurance

Process Verification Report

Review held: July 28 — August 1, 2003

Report prepared on: August 20, 2003




Tab A:
Tab B:
Tab :
Tab D:
Tab E:
Tab F:
Tab G:

Chadr:

Executive Secretary:

TABLE OF CONTENTS

June 11, 2003 Letter Announcing ARC PV
July 29, 2003, In-Briefing Presentation

August 1, 2003, Chit-Briefing Presentation (Post brief corrected version)

ARC PV Roadmap liem Review Sheets

Corrective Action Swrmomary
ARC Comments om PV
Additnonal Matenals

ARC PV Team

Peter I Buledge, PLLD,
John W, Lyver, IV, C.SP.

QF Center Point of Contact: Fauth Chandler (53 supportanly)

Members:

Observers:

Arthur Lee
Jomathan Mullin
Philip Napala
Enc Raynor
{irant Watson

Trever Cole

MASA HOQ Outbrief Participants: Bryan O"Connor

In-briefing:
Reviews
Out Briefing;

James I, Lloyd
Wilzon Harkins
Robert E. Anderson

PV Schedule

Tuesday, July 29, 2003
Monday through Friday
Friday, August 1, 2003

NASA HQ/QV
NASA HQ/QV
NASA HQ/QE

NASA HQ/QV
NASA HQ/QS
NASA HQ/QE
NASA HQ/QS
NASA LaRC/SMA

HGL, Ing.

NASA HQ/Q
NASA HQ/Q
NASA HQ/QS
NASA HQ/R




