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Executive Overview

The Ames Research Center (ARC) External audit is an annual activity sponsored by the NASA HQ Office of Internal Controls and Management Systems and is conducted onsite at the ARC facilities at Moffett Field, CA. The audit reviews activities at ARC against requirements of NASA Policy Directive 1280.1 - NASA Management System Policy and Ames Policy Requirement APR 1280.1 - Ames Management System (AMS). 
The audit methodology utilized was a “Process” audit. A Process audit examines a particular process from end to end as opposed to a System Audit which looks at the Management System at a higher level. The Audit examined two (2) active Projects at ARC, the Mars Science Laboratory (MSL) Mars Sample Return Box (MSRB)

and the Lunar Crater Observation and Sensing Satellite (LCROSS) for compliance to the Agency and AMS policies and procedures. 

The selection of MSRB and LCROSS as the Process Audit focus was predicated on 1) that they were active projects 2) that the projects are developing Space Flight product and 3) that manufacturing of the product was being conducted at ARC facilities.  In addition these projects, while not required to comply with the AS9100B Standard since their approval dates occurred prior to the addition of the AS9100B requirements in NASA Policy Directive 8730.5 (NASA Quality Assurance Program Policy), are representative of future work the Center will be performing.  Thus, an audit of these two Projects provided the Center an opportunity to receive an initial and partial assessment of their processes against the AS9100B Standard.   

Audit Objective and Scope 

1) Objective - Evaluate the Ames Research Center (ARC) implementation of the requirements of NASA Policy Directive 1280.1 (NASA Management System Policy) and Ames Policy Requirement (APR) 1280.1.

2) Scope – The scope of the Audit included all activities at the ARC. The audit sampled selected organizations facilities/laboratories and process participants across the Center and selected requirements of the Ames Research Center Management System (AMS).  

Audit Team Composition
David Lambertson – Lead Assessor (Contractor – Qualitec)

Criteria
The auditor conducted the audit in accordance with NASA Policy Directive 1210.2 (NASA Surveys, Audits and Reviews Policy). The audit questions were predicated on requirements derived from Agency and Center directives. The AMS External Assessment Schedule identifies the auditees in the Manager section of the schedule and the directive in the Scope section. 

Communication
The audit activity is meant to be a value added event. To maximize this, continuous communication was maintained through the use of an entrance meeting on the first day of the audit, daily debriefs and an exit meeting for the presentation of an audit summary. All preliminary observations, findings, and recommendations were discussed with the AMS Executive Management Representative, Mr. Rick Serrano, and Internal auditors. The results of this meeting were presented to Center Management at the Audit out brief on June 13, 2008. 
Positive Observations/Best Practices

Both MSRB and LCROSS Projects were well documented and: 

· Auditees were able to clearly articulate their process responsibilities, retrieve system documents and produce records.
· As a courtesy to the Center, the audit did include a partial assessment of its processes against the AS9100B Standard.  In this regard, for those processes assessed against the Standard (including project and configuration management) the LCROSS Project was found to be in compliance with AS9100B.

Note:  It should be understood that with respect to the current AMS, a full audit against the AS9100B Standard of the LCROSS or any other ARC Project would uncover nonconformances as identified in the Center’s AS9100 Program Manager’s, Dr. Donald Mendoza, recent Center level gap assessment between the AMS and the AS9100B Standard.  
Repeat Findings

None
Audit Findings
The following findings are listed by Project, Finding Topic and Audit Location. The Location does not imply responsibility for addressing the finding, simply the physical location where the finding was observed. Responsibility for Corrective Action on each of the findings is identified at the end.

Finding 1

Topic:  MSRB - Product Manufacturing 
Audit Location: Code RM  

(Configuration Management-APR 8040.1) Use of Production Travelers.  M06 Cache Back Flight Units (Dwg # A9SP-0703-M06 Rev C) It was observed that Machining Operation 3 was performed on 3/5/08 to revision C however the drawing was not taken to Rev C until 3/25/08. The units in Bonded Storage did conform to the Revision C configuration.
Responsibility: Project Management, Engineering, SS&MA, and Manufacturing. 
Finding 2
Topic:  MSRB - Product Manufacturing 
Audit Location: Code RM  

(Product Development/Inspection-APR 8060.1 Section 5.4.3) Use of Production Travelers.  M06 Cache Back Flight Units (Dwg # A9SP-0703-M06 Rev C) The drawing identifies the requirement that “all dimensions and tolerances apply after surface treatment” however there was no Inspection Operation performed subsequent to Anodize (aluminum surface treatment) and prior to units being sent to Bonded Storage.

Responsibility: Manufacturing. 
Finding 3
Topic:  MSRB - Product Manufacturing 
Audit Location: Code RM  

(Product Development/Inspection-APR 8060.1 Section 5.4.3) An acceptance criterion for the Keensert (Miniature Insert) subsequent to insertion has not been established on the drawing (Dwg # A9SP-0703-M06 Rev C) or on the Cache Production Traveler. (Drawing note 2 identifies installation IAW the Keensert Manufacturers instruction but does identify acceptance criteria subsequent to installation).

Responsibility: Project Management, Engineering and SS&MA 
Finding 4
Topic:  MSRB - Product Manufacturing 
Audit Location: Code RM  

NPD 8730.2B (NASA Parts Policy) states: “…NASA shall accomplish the following: c. Utilize the results of surveys/audits as a means to determine capability and qualification of sources (Requirement 10026). NASA Centers may utilize the results of surveys/audits performed by other Centers or third-party auditors. The process used by third-party auditors/surveyors (including those performed by other Government agencies or commercial third-party auditors) must be reviewed prior to use to determine that the process meets minimum NASA requirements (Requirement 30896)”. 
A SS&MA Audit was performed at Nichols Manufacturing on 11/29/08 prior to procurement of the MSRB Cradle and Certificates of Compliance were evident for materials and special processes but there was no evidence that raw material or special process vendors had undergone survey/audit verification prior to procurement. Additionally there was no evidence that the frequency of follow on surveys/audits has been established. 
Responsibility: Safety & Mission Assurance Requirements Tracking System (SMARTS) Requirement 10026 identifies the Center SMA Director and the Program/Project Manager as jointly owning this responsibility. 

Finding 5

Topic: Corrective and Preventive Action Verification 
Audit Location: ARC 

NPR 7120.5C NASA Program and Project Management Processes and Requirements states:

“Appendix K - 2.2.2.e Develop a closed-loop problem tracking process that includes problem or anomaly reporting, problem analysis, and corrective action… These analyses may be performed in conjunction with project control activities, such as risk management. If adverse systemic trends are uncovered, it is expected that they will be communicated throughout the organization so that appropriate actions, such as a desired product improvement, may be initiated”. 

APR 8735.1 (Control of Nonconforming Products and Services) Section 5.3 identifies “Responsible Managers” as having the authority to verify and close nonconformances after remedial action has been taken. This use of this authority is problematic as it conflicts with the need for independent verification of nonconformances.

Additionally the NCR Form (ARC 758) Step15 identifies the need for a Corrective Action and Step 16 requires a CAR number to be issued but the CAR System no longer exists which poses a problem for the development of Root Cause, Corrective Action and Data analysis. Data analysis would be the predicate for the issuance of Preventive Action activities.    

Responsibility: SS&MA and Center Management  

Finding 6
Topic: Quality Assurance 
Audit Location: ARC 

NPRs 8730.2b and 8730.5 as well as APR 8705.1 Par 5.5 and 8.6 assign quality assurance responsibilities to the Center SS&MA organization including both the determination of Project QA requirements and the assurance that these requirements are complied with.  However, four of the five findings noted above indicate that the SS&MA organization had either not exercised its oversight of the Project’s engineering documents and quality control methods used in the shop while supporting the MSRB Project or missed the deficiencies during surveillance activities.
Responsibility: SS&MA

All Audit findings are assigned unique numbers and documented in the ARC Continuous Improvement Action (CIA) system. Full text of CIA responses available in the ARC CIA system.

Observations

Observation 1
The Calibration System for Inspection Measuring and Test Equipment (IM&TE) was audited in Code RM and while the system appears to be functional there were some instances of IM&TE that were not calibrated and it was not clear that these tools were prohibited from use and identified in accordance with Agency and AMS requirements. 
Observation 2

Current Center documents (APR/APD)s used in this audit appropriately assign responsibility for the Nonconformance and Reporting, Corrective and Preventive Action Verification processes to SS&MA, however, it is understood that these responsibilities are being transferred to Center Management (The Office of the Center Director, Code D). (Reference finding 5)

NPD 8730.5 Section 5.B.1 states that NASA Center Directors shall:

 “(1) Delegate authority for managing the quality assurance program to an organization not responsible for the cost or schedule of performing NASA work (Requirement). This will typically be the Safety and Mission

Assurance (SMA) organization”. 

While the Center Director does have the authority to delegate theses activities to a given organization it is “typical” for SS&MA to have these responsibilities. Center SS&MA has the culture, capabilities and inherent authority, which may not found in other organizations, to assure that the Quality Assurance Program is managed effectively.  Therefore, as these responsibilities are transferred to the Office of the Center Director, the roles, responsibilities, and authority with regard to the quality assurance aspects of the AMS should be formulated to provide the AMS Manager the appropriate authority to manage the Quality Assurance Program and enforce quality assurance requirements.
Recommendations  
Recommendation 1: As per ISO9001/AS9100 requirements (reference clause 5.5.2), the role of the ARC AMS Manager requires a high level of authority and visibility in order to maintain the functionality of the AMS.  A previous audit finding (April 2007) indicated that the ARC had not provided its AMS Manager with the sufficient authority and visibility to meet this requirement.  However, since that time the Center has responded by elevating the AMS Manager to a senior position and making it a direct report to the Center Deputy Director.  This response has been successful in addressing not only this specific finding, but has strengthened the AMS and should be continued in order to maintain and enhance the AMS.
Audit Critique  
ARC Management will communicate any critique or recommendations of the External Audit activity directly to the NASA Headquarters Audit POC.  
Contact: Bill Clement, Audit Manager, Office of Internal Controls and Management Systems, HQ.

Ph: 202-358-1301

Email: william.s.clement@nasa.gov
Audit follow through  
All findings have an established schedule in the ARC Continuous Improvement Action system to document closure of all findings.  

Corrective/preventive actions taken in relation to the findings and recommendations shall be provided by the Center to NASA HQ. NASA HQ shall track the closure of all actions in response to findings.  On an annual basis, NASA HQ shall notify the Center Director or designated representative and the cognizant Mission Directorate of the status of Audit actions versus findings. The verification and closure of any CIA issued as a result of an External Assessment will be the sole responsibility and authority of the External Audit team.
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