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National Aeronautics and 
Space Administration 

Office of Inspector General 
Washington, DC 20546-0001 

N~ , ) . 

SUBJECT: Freedom of Information Act (FOIA) Request 
NASA OIG FOIA Request Number 2009-36 

F [ f 1 9 2010 

I am responding to your July 17,2009, request for several audit reports released 
between June 1996 and September 2000. After receiving an email message from Beth 
Richardson, Associate Counsel, advising you that some reports are posted on the OIG 
web site, you withdrew your request for IG-99-013 , Hubble Space Telescope Cost 
Reduction Initiatives; IG-99-030, Review Report on the Advanced Air Transportation .. . ; 
IG-00-005 , X-39 Crew Return Vehicle (CRV) Project Management; IG-00-002, Letter to 
Hon. James Sensenbrenner, Jr.; IG-00-034, Controls over Foreign National Visitors to 
NASA .. . ; IG-00-044, Transfer of External Tank Displace to KSC Visitor Center; IG-OO-
047, Kennedy Space Center Proposed Media Center Building; and IG-00-053, NASA's 
Aviation Safety Program. 

My initial determination is to provide redacted copies of the following audit 
reports . Individuals' signatures are being withheld under FOIA exemption (b )(6) to 
protect personal privacy. 5 U.S .c. § 552(b)(6). 

JS-96-003, Space Shuttle Safety Review. 
IG-97-008, ARC Support ofSETI's High Resolution Microwave Survey Program. 

(Please note that page B-1 is missing from the report; it is not being withheld 
under a FOIA exemption.) 

IG-97-00 19, Reusable Launch Vehicle Program. 
IG-97-027, ARC Support ofSETI's High Resolution Microwave Survey Program. 
IG-98-0 13, Dissemination of Earth Science Program Data and Information. 
G-98-0 11, Flight Termination Systems Assessment. In addition to the signature, specific 
information about command generation and decoding is being withheld under FOIA 
exemption (b )(2) to protect substantial internal matters, the disclosure of which would 
risk circumvention of a legal requirement. 5 U.S.c. § 552(b )(2). 

The following reports could not be located: A-GO-96-006, Survey of NASA 
Space Operations Consolidation; JS-96-007, Russian Involvement in the ISS Program; A­
KE-96-001, Orbiter Valuation; G98-0I8, Modifications to NASA's Safety Reporting 
System; IGMEMO 11, (sic) ; and an unredacted version of IG-99-036, X-38/Crew Return 
Vehicle Operational Testing. 
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You have the right to appeal this initial determination to the Inspector General. 
Under 14 CFR § 1206.605(b), the appeal must: (1) be in writing; (2) be addressed to the 
Inspector General, NASA Headquarters, Washington, DC 20546; (3) be identified clearly 
on the envelope and in the letter as an "Appeal under the Freedom of Information Act"; 
(4) include a copy of the request for the Agency record and a copy of the contested initial 
determination; (5) to the extent possible, state the reasons why you believes the contested 
initial determination should be reversed; and (6) be sent to the Inspector General within 
30 calendar days of the date of receipt of the initial determination. 

~~ 
Assistant Inspector General for Audits 
OIG FOIA Officer -- Audits 

Enclosures 





Reply to Attn of: 

National Aeronautics and 
. Space Administration 

Headquarters 
Washington, DC 20546-0001 

W 

To: Johnson Space Center 
A TfN: AAlDirector 

FROM: WI Assistant Inspector General for Auditing 

SUBJECT: Final Audit Report 
Space Shuttle Safety Review 
Assignment No. A-JS-94-005 
Report No. JS-96-003 

The NASA Office of Inspector General (OIG) has completed an audit of Space Shuttle safety. 
Survey work was performed at the Johnson Space Center, Kennedy Space Center, and NASA 
Headquarters. The original audit objective was to determine whether Shuttle safety is 
adequate. Based on survey findings, we determined this audit objective was too broad for a 
single audit. Consequently, we revised the audit objective and limited the scope to a review of 
Shuttle crew escape safety issues. We determined that NASA has implemented processes and 
procedures for ensuring Shuttle safety and metrics to evaluate the extent that the safety goals 
are being met. However, the Shuttle crew escape system and related crew egress training 
procedures need increased management attention. 

We issued a May 8, 1995, management letter to you that summarized the astronauts' responses 
to our questionnaire on Shuttle safety. We found that the majority of the astronauts expressed 
no serious safety issues and believe NASA management listens to their concerns and has made 
the Shuttle program as safe as possible considering the current configuration, Le., mature state 
of the Shuttle hardware and the economic environment. However, there were several astronaut 
responses that we felt warranted NASA management attention. Our management letter with 
those astronaut responses is presented as Appendix I. 

Additionally, the audit showed that: (1) astronauts could be physically unable to perform an 
emergency egress following reentry into Earth's atmosphere because current flight crew training 
does not simulate the affects of micro gravity while wearing 91 pounds of Shuttle crew escape 
equipment; and (2) the reliability of a Criticality I pip pin that fastens the crew escape pole to 
the Shuttle Orbiter's middeck ceiling during ascent and entry should be improved. Because of 
earlier meetings held to discuss the findings of this audit, JSC opted to respond directly to our 
February 16, 1996, discussion draft report and waive an exit conference. Management's written 
response was received on June 4, 1996. JSC concurred with the five report recommendations. 



The Center's written response is presented after each recommendation and is included in its 
entirety as Appendix 2 in this final report. The NASA OIG concurs that the actions planned 
and taken by JSC are sufficient for the closure of recommendations 1. 2, and 3. In accordance 
with NMI 9910.1A, please include our office in the concurrence cycle for closing 
recommendations 4 and 5. 

Debra A. Guentzel V' 

Enclosure 

cc: 
HQIMIW. Trafton 
JSC-8UJP. Ritterhouse 

MAlT. Holloway 
W/J. Goodnight (w/o enclosure) 
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SPACE SHUTTLE SAFETY REVIEW 

JOHNSON SPACE CENTER (JSC) 
HOUSTON, TEXAS 

EXECUTIVE SUMMARY 

INTRODUCTION 

OBJECTIVES 

REsULTS OF AUDIT 

The NASA Office of Space Flight mission is to provide safe, assured, 
and economic transportation to and from space for people and 
payloads. During the design of the Space Shuttle, the idea was to 
avoid single point tailures and, with respect to avionics, avoid double 
point fidtures. The complexity and sophistication of the Shuttle made 
it very difficult to design out all potential risk factors. However, the 
Agency has implemented processes and procedures for ensuring 
Shuttle safety. Also, private contractors have been commissioned to 
assess how well Shuttle safety is being accomplished. Nonetheless, 
problems with crucial Shuttle parts and NASA budget cuts have raised 
fears of another Challenger disaster. 

The original audit objective was to determine whether Shuttle safety 
is adequate. During the survey phase, we performed limited tests of 
significant management controls to assess processes and procedures 
for ensuring Shuttle safety and metrics for evaluating whether safety 
goals were being met. However, we determined the original audit 
objective was too broad for a single audit and, following the survey 
phase, limited our review to the Shuttle crew escape system. The 
revised audit objectives for the detailed audit phase were to review the 
emergency crew egress and assess the reliability of the crew escape 
pole pip pin fastener. 

NASA has implemented processes and procedures for ensuring 
Shuttle safety and metrics to evaluate the extent that the safety goals 
are being met. However, the Shuttle crew escape system and related 
crew egress training procedures need increased management attention. 
Astronauts could be physically unable to perform an emergency egress 
following reentry into Earth's atmosphere because current flight crew 
training does not simulate the affects of microgravity while wearing 91 
pounds of Shuttle crew escape equipment. Also, the reliability of a 
Criticality 1 pip pin that fastens the crew escape pole to the Shuttle 
Orbiter's mid-deck ceiling during ascent and entry should be 
improved. 
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RECOMMENDATIONS We recommended: 

1. The Space and Life Sciences Directorate's Medical Sciences 
Division determine the extent that the weight and mass of the 
crew escape equipment reduce/obstruct crew mobility 
following an extended exposure to microgravity. 

2. The Mission Operations Directorate's Space Flight Training 
Division collaborate with the Medical Sciences Division to 
develop and implement flight crew training procedures that 
appropriately relate to the physical requirements of an 
emergency egress after exposure to microgravity. 

3. The Engineering Directorate's Extra-Vehicular & Spacesuit 
Systems Branch identify hardware modifications and, where 
feasible, the JSC Projects Office provide adequate funding so 
that the weight of the crew escape equipment is reduced and 
crew mobility is enhanced. 

4. The JSC Engineering Directorate and JSC Projects Office 
identifY reliable space fisteners with redundant safety features 
that can be used to replace the Criticality 1 pip pin that 
attaches the crew escape pole to the Shuttle Orbiter's mid­
deck ceiling. 

5. The JSC Projects Office, if deemed feasible, provide the 
necessary funds to purchase the space fasteners identified in 
Recommendation 4. 
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INTRODUCTION 

NASA bas well defined processes and procedures for achieving Space 
Shuttle safety. Specifically, the Agency performs a Failure Modes and 
Effects Analysis during the design phase for all Shuttle hardware. 
This analysis documents the worst case effects of failure at the worst 
time of occurrence. The resultant effect of not properly providing the 
function determines the "functional criticality" as: "1" for possible 
loss oflife or vehicle; "2" for possible loss of mission or prime mission 
objective; and "3" for all others. Open hardware problems are 
reported and maintained in an automated database where they are 
tracked and managed until closure is made. Program Change Reviews 
and Configuration Control Boards look at and evaluate all proposed 
Shuttle changes to determine the safety impact. Finally, NASA 
conducts a series of readiness reviews at designated times prior to 
launch in order that Space Shuttle problemslissues are sufficiently 
discussed and dispositioned to ensure all safety risks associated with 
the upcoming mission are nominal. 

To evaluate the extent that Shuttle safety goals are being met, NASA 
has several metrics. On several occasions, the Agency has· 
commissioned private contractors to perform independent safety 
reviews of NASA activities and operations. Further, the Aerospace 
Safety Advisory Panel (ASAP), established by Section 6 of the NASA 
Authorization Act of 1968, provides oversight and counsel to the 
NASA Administrator and Congress on the safety aspects of NASA's 
programs. ASAP submits an annual report to the Administrator and 
Congress. Finally, the Agency has developed the 'NASA Safety 
Reporting System so that individuals can make anonymous reports of 
Shuttle safety concerns and issues. 

Still, the risk of catastrophic failure during the Shuttle's ascent into 
orbit is estimated by NASA at about 1 in 75 missions and by private 
experts at about 1 in 60. Following the Challenger accident, the 
Rogers Commission recommended that NASA provide a crew escape 
system. Accordingly, NASA developed a bailout crew escape system 
for in-flight emergencies and an emergency slide and sky genie for 
post-landing events. 

For an in-flight bailout, the crew must be able to release from their 
Shuttle Orbiter seats, move to the side hatch door, connect to the 
escape pole, and jump out of the vehicle. For post-landing 
emergencies, the astronauts must be capable of reaching the Shuttle 
Orbiters side hatch door and exiting the vehicle via the emergency 
egress slide or climbing through an overhead window and using the 
sky genie to escape the Shuttle Orbiter. 
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OBJECTIVES, SCOPE, AND METHODOLOGY 

OBJECTIJIES 

SCOPEAND 
METHODOLOGY 

The original audit objective was to detennine whether Shuttle safety 
is adequate. During the survey phase, we perfonned limited tests of 
significant management controls to assess processes and procedures 
for ensuring Shuttle safety and metrics for evaluating whether safety 
goals were being met. However, we detennined the original audit 
objective was too broad for a single audit and, following the survey 
phase, limited our review to the Shuttle crew escape system. The 
revised audit objectives for the detailed audit phase were to review the 
emergency crew egress and assess the reliability of the crew escape 
pole pip pin fastener. 

We interviewed key NASA and contractor personne~ reviewed 
pertinent records, and perfonned limited tests of management 
controls .. Audit field work was conducted from June 1994 throu8h 
July 1995 at the Johnson Space Center (1SC), Kennedy Space Center 
(KSC), and NASA Headquarters. 

Specifically, we: 

• Attended the Pre-Launch Assessment Review at JSC and the 
Flight Readiness Review at KSC for the Space Transportation 
System (STS) 65 mission. 

• Met with NASA Headquarters managers who are responsible 
for Shuttle operations and safety. Separate meetings were 
held with the Deputy Associate Administrator for Space 
Shuttle, the Director of Space Flight Safety and Mission 
Assurance Division, and the Director of Safety & Risk 
Management Division. We discussed NASA's overall go~ 
mission, and issues/concerns involving Shuttle safety. Also, 
we met with the Staff Director for the ASAP and discussed 
ASAP's overall assessment of the adequacy of Shuttle safety. 

• Conducted teleconference calls and meetings with the General 
Accounting Office (GAO) evaluators that are perfonning 
audits at NASA that relate to Shuttle safety. We wanted to 
preclude any audit duplication and establish our audit scope. 
Specifically, we had discussions with the evaluator who is 
assessing whether NASA is sufficiently considering safety 
when identifying ways to reduce Shuttle Program costs. 
Therefore, our audit does not address how cost and budget 
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constraints affect Shuttle safety. Also, we met with the GAO 
evaluators reviewing how NASA identifies, assesses, and 
manages Shuttle risks. 

• Identified and reviewed selected NASA Safety Reporting 
System files to evaluate whether NASA had taken appropriate 
corrective actions regarding Shuttle safety concerns that had 
been reported anonymously. 

• Developed and issued an open-ended astronaut questionnaire 
to obtain the flight crew members' concerns and comments on 
Shuttle safety. Astronaut responses that we felt warranted 
management attention were discussed with managers in JSC's 
Flight Crew Operations Directorate and summarized in a 
management letter to the JSC Director (see Appendix 1). 

• Reviewed NASA policy for granting flight waivers. Also, 
reviewed some Launch Commit Criteria flight waivers to 
determine the frequency of waivers and why they were issued. 

• Identified and reviewed safety issues related to the Shuttle 
crew escape system. 

• Met with JSC management and discussed our Finding and 
Attribute Lead Sheets. 

MANAGEMENT We reviewed significant management controls to determine NASA's: 
CONTROLS REnEWED 

A UDIT STANDARDS 

• processes and procedures for achieving Shuttle safety; and 

• metrics for evaluating the extent that Shuttle safety goals are 
met. 

The audit was accomplished in accordance with generally accepted 
government auditing standards and included such examinations and 
tests of applicable records and documentation as were considered 
necessary. 
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OBSERVATIONS AND RECOMMENDATIONS 

OVERALL 
EVALUA110N 

MICROGRA VITY 

DECONDIDONS 

ASTRONAUTS 

NASA has implemented processes and procedures for ensuring Space 
Shuttle safety and metrics for evaluating the extent that the safety 
goals are being met. However, the Shuttle crew escape system and 
related crew egress training procedures need increased management 
attention. 

EMERGENCY CREw EGRESS 

Current flight crew egress training does not simulate how exposure to 
microgravity affects an astronaut's ability to perform an emergency 
egress. The Shuttle crew escape system and related crew egress 
training procedures should provide the capability for astronauts to 
safely escape the Shuttl~ during emergency situations. However, 
current flight crew training does not simulate the affects of 
microgravity because ISC management believes it is extremely 
improbable events wiD occur that require an emergency egress during 
reentryllanding. Astronauts wearing 91 pounds of escape equipment 
who have not been properly trained could be unable to perform an 
emergency egress. 

The microgravity environment of low Earth orbit causes the 
astronauts to become deconditioned. The technical publication, 
"Space Physiology and Medicine," Third Edition, expounds on the 
degrading physiological changes that occur to the human body after 
exposure to microgravity. The publication states that: 

" A .. study of five Space Shuttle crewmembers 
conducted during flight concluded that total body 
water decreased by 3.4% after 1 to 3 days in flight.. .. 
When a crewmember with reduced fluid volume first 
stands in 1 g [gravity], large portions of the fluid, 
including plasma, tend to pool in the lower extremities, 
leaving that crewmember susceptible to ... the 
possibility of fainting.... These... adaptations 
influence ... the capacity of the astronauts to stand and 
to ambulate upon return to the 1 g environment.. .. 
Exposing humans to weightlessness during space flight 
seems to induce significant structural changes in the 
muscle and spindle fibers. . .. manifested as loss of 
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CREW ESCAPE 
SYSTEM AND EGRESS 
1'RAINING SHOULD 
PROVIDE EMERGENCY 
ESCAPE CAPABlUTY 

muscle size and strength ... including muscle fatigue, 
abnormal reflex: behavior, and diminished 
neuromuscular efficiency .... When an individual first 
enters weightlessness, fluids shift toward the head and 
torso. ... In-flight decrements in calf girth of up to 
30% provide additional evidence of the headward 
migration offluids ... the body responds to the need to 
eliminate the fluid-volume overload by reducing the 
central volume [through diuresis]. ... Plasma volume 
declin~ during missions within hours and stabilizes 
about 12% below normal.... Althoygh these 
physiological chanaes begin during flight. they pose 
the most significant o.perational concern durina 
Jandina. when astronauts must be able to pilot the 
Shuttle and exit gyick:ly in the event of an emergenCY. 
[Emphasis added.]" 

The Shuttle crew escape system and related crew egress training 
procedures should provide the capability for astronauts to safely 
escape the Shuttle Orbiter during emergency situations. After 
exposure to the microgravity environment of low Earth orbit, 
astronauts must be sufficiently strong, mobile, and adequately trained 
to perform NASA's prescribed emergency egress procedures. 

The bailout' crew escape system requires the astronauts be physically 
able to attach and slide down a crew escape pole extended out of the 
Shuttle Orbiter's side hatch door and parachute below into a body of 
water. The astronauts are expected to bailout during a two-minute 
period. Bailout should be initiated at about 25,000 feet. Since the 
minimum altitude to enable full parachute opening is 1.200 feet and 
the Shuttle has a nominal descent rate of approximately 4,000 feet per 
minute, the total bailout must be completed in approximately 
6.5 minutes. 

For post-landing emergencies such as a cabin fire, the flight crew must 
jettison the Shuttle Orbiter side hatch and manually activate the 
emergency egress slide from the mid-deck through the egress side 
hatch opening. Then the flight crew must pull a lanyard to inflate the 
slide and proceed to evacuate the Shuttle Orbiter. If the Shuttle 
Orbiter side hatch fails to jettison, the flight crew must jettison the 
overhead emergency escape panel and use the sky genie descent 
devices to lower themselves to the ground. 
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EGRESS TRAINING 
FAILS To SIMULATE 
THE EFFECTS OF 
MICROGRA. JIlTY 

Current flight crew egress training does not simulate how exposure to 
microgravity affects an astronaut's ability to perform an emergency 
egress. In order to train the astronauts for emergency egresses, the 
Mission Operations Directorate conducts the following courses: 

• "Bailout 210f" (l hour - Workbook) provides information on 
the crew escape system and procedures used for inflight 
bailout. 

• "Escape System Introduction 2101" (3 hours - Classroom) 
introduces the student to crew-worn equipment, cabin vent 
and hatch jettison, escape pole and slide deployment, 
parachute operation, sky genie usage, survival gear, and 
search and rescue operations. 

• "Escape Procedures 2120" (4 hours - Crew Compartment 
Trainer) provides experience on procedures for bailout and 
postlanding slide egress. 

• "Bailout 2127" (3 hours - Weightless Environment Training 
Facility) is performed at the Weightless Environment Training 
Facility to enable the crew members to experience bailout, 
water entry, and water survival procedures. 

• "Water Survival 2101" (2 hours - classroom) discusses in 
detail the inflight bailout procedures including parachute 
operations, survival/rescue gear usage and the Search and 
Rescue posture. 

Rather than incorporate ground-based microgravity simulations into 
crew egress training, NASA flight doctors interview the returning 
astronauts following each STS mission. The flight doctors then use 
that data to infonn upcoming flight crews of problems and limitations 
that might be experienced due to physiological changes induced by 
time spent in a microgravity environment. 

On February 22, 1995, we observed the crew for STS-70 perform 
bailout training in the mocked-up Full Fuselage Trainer at JSC. The 
training did not require that the crew complete the bailout in the 
maximum 6.5 minutes available for an emergency egress. More 
importantly, we noted that the training did not simulate the loss of 
strength and mobility that is experienced after exposure to 
microgravity and how that phenomenon will impact the crew's ability 
to effectively perform an emergency egress. 
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NASA. MANAGEMENt' 

BEUEVESAN 
EMERGENCY CREW 
EGRESS FOLLOWING 

REEN1'RY IS IMPROBABLE 

ASTRONAUTS COULD 
BE UNABLE TO 
EGRESS 

We believe it is imperative that flight crews be adequately trained to 
perform Shuttle emergency egress procedures when they are 

. deconditioned. 

However, current t1.ight crew training does not simulate the affects of 
microgravity because ]SC management believes it is extremely 
improbable events will occur that require an emergency egress during 
reentryllanding. Nonetheless, a recent NASA-commissioned study 
estimated there was a 1 in 97.4 chance that a bailout maneuver would 
be required dut:ing reenttyllanding for the STS-71 ShuttlelMlr mission 
and identified 38 events that could have required an emergency crew 
egress. The study recognized that on STS-71, there were three crew 
members (two Russian cosmonauts and one U.S. astronaut) so 
deconditioned that they would have been constrained by their lack of 
strength and would have needed to crawl over the Shuttle Orbiter 
seats/floor to reach the exit hatch in case of a bailout. 

Astronauts who are wearing 91 pounds of escape equipment and have 
not been properly trained could be unable to perform an emergency 
egress. The 91 pounds of crew escape equipment could make it 
extremely difficult or impossible to perform an emergency egress 
when deconditioned following exposure to microgravity. According 
to a NASA flight doctor, the Agency has not performed any studies 
to determine how each pound of mass, i.e., crew escape equipment, 
impacts the mobility of a deconditioned crew member upon re­
exposure to Earth's gravitational forces. 

Based on biographical data, we determined that 29 (28 percent) of 
NASA's 104 astronauts weighed 150 pounds or less. For this group 
of astronauts, the escape equipment represents 60 percent or more of 
their body weight. The heavier elements of the crew escape 
equipment are the 16.5 pound advanced crew escape suit overalls, the 
20.5 pound torso harness and harness sub-assembly, and the 
26.2 pound parachute assembly. NASA engineers advised us that the 
weight of the parachute assembly could be reduced by 8 to 10 pounds. 
This parachute modification would cost the Shuttle program an 
estimated $500,000 to $600,000 primarily for certification testing. 
We believe that reducing the weight of the crew escape equipment 
would enhance the creWs ability to perform an emergency egress and 
offset any hardware modification costs by allowing NASA to lift 
heavier payloads on STS missions. 
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A NASA flight doctor explained that the extent of deconditioning 
caused by microgravity will vary based on the size and strength of 
each crew member and the amount of time spent in the weightless 
environment oflow Earth orbit. Still, NASA has not incorporated any 
ground-based microgravity simulations into its emergency crew egress 
training procedures. "Space Physiology and Medicine" states that 
several ground-based simulations have yielded a great deal of insight 
into how the various body systems respond to conditions resembling 
those of brief and extended space flight. Particularly, it mentions that 
"bed rest, II the most widely used simulation of the space flight 
environment, causes decreased orthostatic tolerance similar to that 
demonstrated by returning astronauts. Further, it notes that the "dry 
immersion" technique has resulted in physiological changes that are 
caused by microgravity. We believe that NASA should carefully 
consider the feasibility of using proven ground-based microgravity 
simulations during crew egress training to better prepare the 
astronauts for an emergency escape when they are deconditioned after 
spending time in a weighdess environment. 

RECOMMENDATION 1 The Space and Life Sciences Directorate's Medical Sciences Division 
should determine the extent that the weight and mass of the crew 
escape equipment reduce/obstruct crew mobility following an 
extended exposure to microgravity. 

Management's RespolUe We concur with the recommendation. Neuroscience investigations 
indicate the crewmembers experience significant postural and 
locomotor disturbances following space flight. The Launch Escape 
Suit parachute combination introduces a greater stresser to postural 
stability particularly in smaller crewmembers. The added weight and 
physical constraining properties of the Launch Escape Suit may bring 
crewmembers closer to their instability boundaries during the critical 
early readaptation phase immediately after flight Even without the 
parachute, the physical loads of egress, escape slide or rappelling 
down an overhead window, and then ambulating "x" meters upwind 
will be substantial. The hardware will all weigh more or less the same, 
but astronauts come in a wide range of sizes, so the relative load on 
a small astronaut will be proportionately greater than the relative load 
on a large astronaut. Orthostatic worst case is bail-out, due to 
hanging in a parachute harness which is an ideal way to sequester 
blood volume in the passive legs. The post-landing egress involves 
less orthostatic stress, more exercise stress. Recent data from exercise 
investigations suggest that crewmembers may not be able to walk 
immediately after landing even with minimal weight on their backs. 
However, post-land readaptation is rapid and egress from the Orbiter 
after some sort of landing could conceivably be aided by other 
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Evaluation of 
Mallle",.nt', 
ReapDIISa 

RECOMMENDATION 2 

Mlllllllement's RapollSe 

crewmembers or the crash rescue team. We consider the current 
procedures and the on-going investigations as responsive to the 
recommendation, and with your acceptance of these actions, this 
reconunendation will be considered closed upon issuance of the final 
report. 

ISC's on-going investigations of microgravity's impact upon 
crewmembers' ability to perfunn an emergency Shuttle egress are 
responsive to Recommendation I. The NASA DIG concurs that the 
current procedures and the on-going investigations are sufficient for 
closure of this recommendation. 

The Mission Operations Directorate's Space Flight Training Division 
should collaborate with the Medical Sciences Division to develop and 
implement flight crew training procedures that appropriately relate to 
the physical requirements of an emergency egress after exposure to 
microgravity. 

A study on locomotion postflight is being conducted, with STS-75 
crew the first participants. For this study, crewmembers will exit into 
the Crew Traasfer Vehicle (CTV) and walk: on a treadmill in the back 
of the CTV wearing the fWl Launch Escape Suits! Advanced Crew 
Escape Suits. Results of this study could reveal infonnation that 
might lead to changes in the egress training. The Mission Operations 
Directorate Crew Systems personnel continue to work with the 
medical branch concerning a project designed to evaluate the way 
NASA curreutly trains astronauts for stressful situations. In order to 
gain insight, medical personnel will participate as suited subjects in the 
Weightless Environment Training Facility bailout sessions and in a 
modified version of the Escape Procedures. In addition, the 
Engineering Directorate is working on lighter-weight equipment such 
as parachutes and harnesses. In training exercises, the returning 
station crewmembers train jointly with Shuttle crewmembers for all 
phases of flight and for all emergency egress scenarios including 
egress by parachute during freetlight and by the hatch/chute while on 
the ground. An example of this type of training occurred for STS-71 
with MIR.-18 crew traming with the Shuttle crew prior to launch. The 
. mid-deck astronaut worked with the three returning cosmonauts (who 
would be in space for more than 90 days) to develop techniques for 
rapid egress, even when the long-duration crewmember was 
completely immobile. All crews on flights bringing back MIR 
crewpersons are given extra training in the recumbent seats. We 
expect this type collaborative training to continue. We consider the 
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Respo"ses 

RECOMMENDATION 3 

Manageme"t's Response 

Evaluatio" of 
Manageme"t '$ 

Responses 

current procedures and the on-going studies as responsive to the 
recommendation, and with your acceptance of these actions, this 
recommendation will be closed upon issuance of the final report. 

Current flight crew training and on-going studies to improve 
emergency Shuttle egress procedures are responsive to 
Recommendation 2. The NASA DIG concurs that the actions planned 
and taken are sufficient for closure of this recommendation. 

The Engineering Directorate's Extra-Vehicular & Spacesuit Systems 
Branch should identify hardware modifications and, where feasible, 
the ]SC Projects Office provide adequate funding so that the weight 
of the crew escape equipment is reduced and crew mobility is 
enhanced. 

We concur with the recommendation. The Engineering Directorate 
is presently addressing alternatives for reducing escape equipment 
weight. An effort is under way to reduce the weight and descent rate 
of the present parachute. The amount of weight reduced will be small 
as reducing the overall weight of the escape system would require 
deletion of specific survival equipment. The implementation of the full 
pressure advanced crew escape suit (ACES) will improve mobility. 
With the' addition of the thermal electric cooling system, the crew 
comfort during entry and postlanding is greatly enhanced, resulting in 
improved crew physiologic condition at end of mission. With actions 
currently under way. and your acceptance of those actions, this 
recommendation will be closed upon issuance ofthe final report. 

, On-going efforts to reduce the weight and descent rate of the present 
parachute and to improve crew mobility by the implementation of the 
ACES are responsive to Recommendation 3. The NASA DIG 
concurs with management's decision to close this recommendation. 

RELIABILITY OF CREw ESCAPE POLE PIP PIN FASTENER 

A Criticality 1 pip pin that fastens the 275-pound crew escape pole to 
the Orbiter's mid-deck ceiling does not have a redundant lock and, in 
effect, is a single point of failure. The escape pole must remain firmly 
affixed to the mid-deck ceiling during the mission ascent and entry 
phases in order to accommodate an in-flight emergency crew bailout. 
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POLE MUST REMAIN 
AFFIXED To ORBITER 
CEIliNG BY PIP PIN 

PIP PIN DOES NOT 
HA. JIE REDUNDANT 
Loa 

NA&t MANAGERS 
FEEL PIPPIN 
RELlA..BLE 

Some JSC managers are confident that the current pip pin is 
sufficiently reliable, even though it only has a single-acting lock. 
However, a single failure of the current pip pin fastener could cause 
the escape pole to inadvertently release from the Orbiter's mid-deck 
ceiling. 

The crew escape pole must remain firmly affixed to the mid-deck 
ceiling during the mission ascent and entry phases in order to 
accommodate an in-flight emergency crew bailout. One end of the 
pole's 126.75 ,~ch arched housing is attached by the pip pin to the 
mid-deck ceiling above the airlock hatch and the other end in the 
2 o'clock position above the side hatch door. In case a bailout is 
required, the escape pole will be deployed from its housing assembly 
and extended approximately 9.8 feet out of the Orbiter's side hatch 
door. Sliding down the pole will allow the crew member to fall below 
the wing and free of the Orbiter. 

A Criticality 1 pip pin that fastens the 27S-pound crew escape pole 
to the Orbiter's mid-deck ceiling does not have a 'redundant lock and, 
in effect, is a single point failure. Two retention balls at the end of 
the pip pin provide the sole safety locking mechanism. The two 
retention balls have been designed to recess only when the release 
button is depressed. However, human errors (poor quality, 
inadequate hardware processingfmspection) and/or environmental 
impediments (hardware corrosion, foreign objects embedded around 
the pin retention balls or inside the pip pin) could render the pip pin 
ineffective for securing the pole. Two of the three mission specialists 
in the Orbiter mid-deck are seated beneath the escape pole. 

Some JSC managers are confident that the current pip pin is 
sufficiently reliable even though it only has a single-acting lock. 
However, we found that astronauts carry a spare, identical pip pin in 
the Orbiter crew cabin for use in reinstalling the pole for landing 
phases in the event the primary pin fails. JSC managers may have not 
sufficiently discussed the pip pin safety issue and the feasibility of 
procuring more reliable replacement space pins with redundant safety 
features. We were advised that JSC Engineering had been busy 
redesigning the Orbiter seats and had not contacted the managers in 
JSC Projects Office concerning the pip pin replacement. However, 
Engineering recognized the safety risks associated with the current pip 
pin and, therefore, had obtained vendor quotes for replacement space 
pins. One vendor had given Engineering a written quote of $3,750 for 
15 space pins with redundant locks. At a February 1, 1995 meeting, 
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AN INOPERABLE OR 
MALFUNCTIONING 
PIP PIN COllLD 
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POLE TO FAll FROM 
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RECOMMENDATION" 

EVtJlIllllion of 
Management's 
Responses 

RECOMMENDA110N 5 

Management's Response 

Evaluation of 
Management's 
Responses 

some 1SC managers insisted that the 53.750 quote was too low and, 
subsequently, provided an updated cost estimate of 513,000 for 

. redundant pip pins with hitch pins. The 1SC managers stated that, 
regardless of the replacement cost, Shuttle program funds are scarce 
and should be spent on expenditures other than the acquisition of a 
redundant lock for the escape pole pip pin. 

However, a single failure of the current pip pin fastener could cause 
the escape pole to inadvertently release from the Orbiter's mid-deck 
ceiling. As a result, the 275-pound crew escape pole could fall onto 
the astronauts seated in the Orbiters mid-deck. Also, the weight and' 
force of a f8lJ.ing pole could tear a hole into the Orbiters exterior wall 
above the side hatch door. Such a tear in the Orbiters exterior wall 
would cause a sudden loss of cabin pressure and potentially a loss of 
the Shuttle vehicle. Finally, if a pip pin failure caused the pole 
assembly to fall from the mid-deck ceiling during ascent or entry, the 
astronauts could not perform an emergency bailout. 

The 1SC Engineering Directorate and 1SC Projects Office should 
identify reliable space fasteners with redundant safety features that can 
be used to replace the Criticality 1 pip pin that attaches the crew 
escape pole to the Shuttle Orbiters mid-deck ceiling. 

We concur with the recommendation. The Engineering Directorate 
and 1SC Projects Office will initiate a search for a reliable fastener, 
with redundant safety features, that will lead to an assessment on 
replacing the existing pip pin on the Escape Pole. 

The actions planned by 1SC are responsive to Recommendation 4. 

The 1SC Projects Office, if deemed feasible, should provide the 
necessary funds to purchase the space fasteners identified in 
Recommendation 4. 

We concur with the recommendation. As stated in the above response 
to recommendation 4, efforts are under way to identify a reliable space 
fastener. 

The actions planned by JSC are responsive to Recommendation 5. 
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GENERAL COMMENT 

We appreciate the courtesy, assistance, and cooperation extended by JSC, KSC, Headquarters, 
and contractor personnel contacted during the audit. 
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Reply to Attn d: 

National Aeronautics and 
Space Administration 

Office of Inspector General 
Lyndon B. Johnson Space Center 
Houston, Texas 77058 

w 

TO: 

FROM: 

Johnson Space Center 
Attn: AAlDirector 

W-JS/OIG Center Director 

SUBJECT: Management Letter on Space Shuttle Safety 
Assignment No. A-JS-94-005 

APPENDIX 1 

May 8,1995 

The NASA Office of Inspector General (OIG) is perfonning an audit of Shuttle safety. The 
overall purpose of this audit is to detennine whether Shuttle safety is adequate. As part of the 
audit, we developed an Astronaut Questionnaire (see Enclosure 2) to facilitate a record of the 
crew members' comments, opinions, and suggestions concerning Shuttle safety. 

On August 24, 1994, we met with some Johnson ,Space Center (JSC) Flight Crew Operations 
Directorate (FCOD) managers and discussed our plans for issuing an astronaut questionnaire. 
The FCOD managers suggested that interviews with knowledgeable management personnel 
would provide a more informed source for response to questions regarding Shuttle safety. We 
explained that the OIG is very interested in obtaining the views of NASA management. 
Therefore, during July 1994, we conducted separate interviews at NASA Headquarters with the 
Deputy Associate Administrator for Space Flight (Space Shuttle); the Director, Space Flight 
Safety and Mission Assurance Division; the Director, Safety and Risk Management Division; and 
the Staff Director, Aerospace Safety Advisory Panel to obtain NASA's corporate views regarding 
Shuttle safety. However, we told the FCOD managers that it is imperative the Shuttle is, in fact, 
safe and perceived as such by the astronaut crews that operate the vehicle. We cited the 
following rationale why an astronaut questionnaire should logically be an integral part of our 
review of Shuttle safety. 

• Astronauts playa pivotal role in the Shuttle program with enormous safety implications 
regarding planning, training. and operations. Can the flight crew perform effectively if 
safety concerns exist?; 



• Astronauts occupy a unique position in the Shuttle program that is not duplicated 
elsewhere-they travel in the space vehicle; 

• Astronauts assume a degree of risk unparalleled by other program participants; 

• The astronauts' opinion/perspective on safety is a logical component of a safety audit; and 

• It is extremely beneficial to determine if the astronauts have any personal safety concerns or 
can identify potential Shuttle issues that require management attention. 

The FCOD managers generally agreed with our rationale for wanting to know how the astronauts 
feel about Shuttle safety. However, they expressed concerns regarding: (1) the "factual bases" 
for individual crew responses to the questionnaire; and (2) the potential divisiveness that 
unsubstantiated crew comments could create between the Astronaut Office and cognizant NASA 
support organizations, i.e., safety, mission operations, engineering, etc. In response to the 
concerns raised by the FCOD managers, we modified our questionnaire. The crew members were 
asked to specify how long they have been astronauts and consider their flight experiences and 
training when answering the questions. Further, we agreed to meet with the FCOD managers to 
discuss and ensure the validity of the questionnaire results before including such information in an 
audit report. 

The astronaut questionnaire was initially sent out on August 29, 1994,-and resubmitted on 
September 27, 1994. One hundred and four questionnaires were sent out and 68 responses were 
received. We found that the majority of the astronauts expressed no serious safety concerns and 
believe NASA management has made the Shuttle program as safe as possible considering the 
current configuration, Le., mature state of the Shuttle hardware, and economic environment. 
Also, crew members generally feel that the Shuttle Program Office listens to their concerns. 

However, there were several crew responses that we believe warrant NASA management . 
attention. Those astronaut responses are listed in Enclosure 1. Questions where the astronauts 
expressed no serious concerns are omitted. On March 3, 1995, we met with the FCOD managers 
and discussed the crew responses in Enclosure 1. The FCOD managers expressed minor concerns 
over some comments regarding training but, overall. indicated that the astronaut responses were 
generally accurate. 

We hope that the astronaut responses contained herein will assist NASA management efforts to 
ensure Shuttle safety. Since we did not validate or perform a detailed review of the astronaut 
responses, there will be no formal recommendations on this audit based upon the crew comments. 
We appreciate the astronauts' openness and diligence in responding to the questionnaire. Also, 
the overall crew response rate was enhanced by FCOD's management support and cooperation in 
this matter. 
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Our Acting Deputy Assistant Inspector General for Auditing will transmit a copy of this 
management letter to Codes M and Q. If you have any questions or desire additional 
information, please call Janice Goodnight, Audit Manager, or me at extension 34773. 

-
-W:-Preston Smith v 

Enclosures 

cc: 
JSC-BUID. Westfall 
HQs-W/C. Little 

. JMC/P. Chait 
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Space Shuttle Safety Review 
A-IS-94-00S 

Summary of Responses to Astronaut Questionnaire 

Enclosure 1 

Each of the following bullets is an individual astronaut response to the question that was asked. 

QUESTION #2. Comment on training procedures that should be modified to improve 
Shuttle safety. 

- Budget pressures have pushed people and facilities to a bare minimum. The tremendous 
station assembly challenge will bum people out. 

- Budget cuts have adversely impacted the astronauts' input to operational development and 
the ongoing research and testing to improve flight techniques and procedures that include 
training. 

- Fly crew more often and train to fly as a crew. Reduce long technical assignments that 
interfere with training. 

- Use of a mission specialist training aircraft to shuttle astronauts back and forth to training 
in Huntsville would reduce aircrew fatigue. 

- Make simulators work correctly, multiple simulators, all with different models and lack of 
state of the art visuals. 

- Add two organized reviews of vehicle Loss of Control (LOC) as a crew. Currently, LOC 
is a table top review. 

- Training improvements would be in the areas of workload preflight and ground 
controllers. 

QUESTION #4. Is NASA management receptive to astronaut concerns regarding Shuttle 
safety! Explain. 

- Yes, unless it costs them money or makes the Shuttle weigh more. 

example # 1 The crews who fly the Shuttle would like to have a better escape 
system (i.e., ejection seats). 

example #2 NASA management wants to raise crosswind limits for the Return 
to Launch Site abort contingency. The crew office doesn't really 
like the idea. However, it will probably help launch probability. 
Therefore, the program managers will probably raise the limits 
anyway. 
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QUESTION #4. 
(COnL) 

Is NASA management receptive to astronaut concerns regarding 
Shuttle sarety! Explain. 

Yes, they listen politely but their budgets are limited. The really important improvements 
to Shuttle safety, assisted egress from the crew compartment during powered flight, have 
never been considered seriously enough. 

- In an environment of reduced resources, it often becomes the task of the person raising a 
safety concern to prove there is a problem rather than the task of the system to prove their 
plan of operation is really safe despite the expressed concern. 

- Depends on the issue. Why do we continue to push for increased crosswind limits without 
crosswind Detailed Test Objective? Let's get a landing with 10 knots of crosswind so we 
can feel confident landing with IS. 

- Only if budget will allow and/or the software memory will allow and/or there are no other 
operational issues which get more attention. In software, it's very difficult to sell an 
expensive software change for a (10) -8 probability of occurrence (i.e., 3-engine out) if 
itls competing with an operational change we'd use every flight. Software should insure 
crew safety by doing things the crew can't do, especially during degraded ops. 

- rm not sure. There seem to have been several issues (landing at KSC, clearing ... Shuttles 
for launches with known problems) in which there was significant disagreement within the 
astronaut office over possible safety issues. 

- Sometimes they are and sometimes they are not. Two examples: In 1993 the Return To 
Launch Site crosswind limit was waived in order to launch STS-S2. I never heard a 
rational technical argument that supported waiving this Launch Commit Criteria. In 1989, 
1990, or 1991, NASA management decided to start landing at KSC against the 
recommendations of ISC's Flight Crew Operations and Mission Operations directorates. 
These groups recommended delaying returning to KSC for end of mission until after the 
orbiters received the dragchute, new brakes and improved nose steering. 

QUESTION ##7. What are some suaested improvements/changes that would enhance 
Shuttle sarety! What sarety procedures need to be revised or updated to 
be more effective! 

- NASA is making arbitrary budget cuts to the Shuttle to preserve dollars for Station. This 
will lead us to cut budgets below the safety threshold until it bites us. 

- Pay more attention to crew 16-hour work days. This may cause mental fatigue and 
subsequent error. 
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QUESTION #7. What are some suggested improvements/changes that would enhance 
(cont.) Shuttle safety? What safety procedures need to be revised or updated to 

be more effective! 

Spacing out the launch schedule so there's more time between landing and the next 
launch. 

- Use available technology to obtain real time wind data at launch and landing sites, using 
wind balloons yields potentially inaccurate data. 

- Hazard review process should be reviewedlstreamlinedlbaselinedlor eliminated. 

- Emphasize personnel attitudes and critical effect on safety. 

- Don't let budget cuts lull us into cutting training or margin of safety. 

- Emphasize a fleet leader analysis program to analyze aging equipment. 

- De-emphasize reports, paperwork and accounting. 

- Improvements to Space Shuttle Main Engines & turbopumps is critical and ongoing. 

- A new pressure garment is needed for launch and re-entry. 

- Ensure the Shuttle program is funded properly. 

- Add ejection system or crew module separation mechanism for powered flight, if you are 
serious about improving our chances of survival during a Shuttle accident. 

- Upgrade cockpit to Multifunctional Electronic Display System and fund follow-on's. 

- Incorporate a functional Global Positioning System. 

- The intact abort capability should ~ enhanced, down range aborts to runways. 

- Fly sleep stations on single shift flights. 

- Target 39 degrees inclinations to avoid sleep shifting when performance and payload allow 
higher than 28.S degrees. 

- Automate three engine out aborts in software. 

- Develop better abort capabilities for S 1.6 degrees inclination launch, and the 
implementation of a Global Positioning System. 

- Preservation of talent in Shuttle workforce at KSC/JSC. 

A-I-6 



QUESTION ##11. How migbt tbe crew escape system be improved to facilitate crew safety 
sbould emeraency evacuation become Decessa.,. during tbe Sbuttle 
ascent and landing phases? 

- Install ejection seats. 

Have a crew escape capsule on a future vehicle. 

Lighter and less bulky suits. 

- ACES suits are coming on line slowly and are better suits. 

- Liquid cooling needed for all on a crew. 

QUESTION ##12. Do you know of any cases where Shuttle payload, or ferry hardware 
were not adequately certified for flight? If 50, elaborate. 

- No, but certification for late breaking changes close to flight is shaky, especially in 
payloads. STS-39 Inftared Background Signature Survey/Shuttle Pallet SateDite SUD 

sensor improper software code resulted in improper altitude - could have lost all science. 
STS-S 1: Super zip fired in improper sequence resulting in shrapnel in payload bay. STS-
46 late added bolt to cable reel caused reel to stop unwinding - could have jammed and 
caused safety concern. 

- I think the tethered Satenite System failure (caused by an improperly added bolt to the 
tether housing or an inadequately understood addition) and the control system failure of 
the Wake Shield Facility. 

- We inadvertently did some entry flight tests on STS-SO which placed the elevons out of 
our certification envelope (from a thermal standpoint). 

- One of the biggest areas that needed work wu toxiclhazard materials associated with 
payloads in spacelab, spacehab, or mid-deck environment. 

QUESTION## 13. Describe any instances wbere the issuance of flight w.wen resulted in 
unsafe flilht operations. 

- The only one that comes to mind right otris STS-S2 when the Mission Management Team 
(MMT) re-interpretedlover-ruled the Return to Launch Site (RTLS) crosswind landing 
rule, against the recommendation of the Flight Director. It was potentially unsafe, not 
actually unsafe, because they did not do an RTLSI 
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QUESTION# 13. Describe any instances where tile issuance or Right wawen resulted in 
(conL) unsafe Right operations. 

- I think the only example I can give really didn't take a waiver (as I recall) but a change in 
"rule interpretation, " that was the crosswind exceeded for the launch of STS-52. Houston 
Flight was not "GO" based on his interpretation of the wind readings at the Shuttle 
Landing Facility, yet the M:MT had a different view of the readings given by the wind 
towers. We have since changed our rules to make this case less ambiguous. But on that 
particular day we probably should not have launched. In general, I think waiver 
processing is treated very seriously and never accomplished without adequate rationale. 

- Auxiliary Power Units (APUs) on STS-46 and STS-43. We flew with known, 
"understood" problems to say we could get one more flight on some hardware and save 
Orbiter Processing Facility time. As it turns out, not only did we not understand the 
problem, we had trouble on other APUs. We have dodged several bullets in the name of 
schedule and expediency. 

QUESTION #14. Comment on Shuttle hardware/software issues that may compromise 
safety ortlle crew, vehide, or mislion? 

- The biggest challenge in the safety area are the mods to increase payload weight to orbit 
for station lift requirements, and flight rule changes to make the 5 minute station launch 
windows. We will reduce operating margins and increase risk no matter what anyone says 
about it. 

- The lack of three engine out capability (specifically hardware capability of external tank­
orbiter attach support structure is a concern). 

- Lack. of budget that makes us force a system or software to really be broke; or we won't 
fix it. 

- The range safety boundaries compromise crew safety on 57 degrees inclination launches. 
The crew must delay a contingency East Coast Abort Landing to avoid crossing the range 
safety boundaries and subjecting themselves to being destroyed. The range safety package 
theoretically protects a person on the ground from being killed by the external tank's 
return to earth. The range safety destruct package (explosives) present an unnecessary 
risk to astronauts. 

- Why don't we have Global Positioning System so we can emergency de-orbit to a 
multitude of runways around the world? We have them in the T-38 and don't have them 
in the Shuttle. 



QUESTION #14. Comment on Shuttle hanh,arelsoftware issues that may compromise 
(cont.) safety of the crew, vehicle, or mission? 

- There are hardware and software improvements that are driven by safety concerns. Many 
of these are in development and not yet implemented in the program. Some of these 
include: main engine upgrades, additional contingency abort software, Multifunctional 
Electronic Display System, Advanced Crew Escape System, Global Positioning System, 
On-board display capability, improved Thermal Protection System. Some improvements 
are not implemented as rapidly as we would like to see, nonnal1y due to budget cuts. 
Improvements that have been recently incorporated include: carbon brakes, dragchute, 
auto contingency abort, and liquid cooling. 

QUESTION #IS. Do you feel that the Shuttle program is safe? Address the strengths and 
weaknesses. 

- In general, yes. I still think the pressure to launch and meet the schedule is too much of a 
factor for launch decisions. I have concerns that the poor morale (due to layofti, budget 
cuts and poor leadership) may influence safety in the future. Budget cuts may directly 
increase risks and impact safety. 
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Enclosure 2 

NAME ______________ __ DATE. ____________ _ 

NASA OFFICE OF INSPECTOR GENERAL 
Johnson Space Center 
Houston, Texas 77058 

Space Shuttle Safety Review 
A-JS-94-005 

Astronaut Questionnaire 

1. To what extent has Shuttle safety been incorporated into crew training? 

2. Comment on training procedures that should be modified to improve Shuttle safety. 

3. Are there adequate avenues available to express safety concerns and issues without fear of 
reprisal? If not, what changes do you recommend? 

4. Is NASA management receptive to astronaut concerns regarding Shuttle safety? Explain. 

5. What input or direct involvement do you have for ensuring Shuttle safety? 

Is the current level of astronaut involvement appropriate? Explain. 

6. How long have you been with NASA? Astronaut tenure? Have you worked on any safety 
review panels? Which Shuttle missions have you flown? 
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7. What are some suggested improvements/changes that would enhance Shuttle safety? What 
safety procedures need to be revised or updated to be more effective? 

8. Do you feel adequately informed about the safety risks associated with Space Shuttle flights? 
Explain. 

9. On the morning of August 18, 1994, mission STS-68 was aborted on the launch pad within 
two seconds of the scheduled lift-off when onboard computers shutdown the Shuttle main 
engines. Are the procedures for crew evacuation, under these circumstances, adequate? 
Explain. 

10. How do you feel about the Crew Escape System (CES) and the opportunity(ies} that it 
affords for crew evacuation during the Shuttle's ascent-to-orbit and landing phases? 
Comment on the flight conditions (altitude range, vehicle speed, etc.) that must prevail, along 
with the probability that such conditions can be obtained in order that the CES be used 
during Shuttle ascent and landing. 

11. How might the CES be improved to facilitate crew safety should emergency evacuation 
become necessary during the Shuttle ascent and landing phases? 

12. Do you know of any cases where Shuttle, payload, or feny flight hardware were not 
adequately certified for flight? If so, elaborate. 

13. Describe any instances where the issuance of a flight waiver(s} resulted in unsafe flight 
operations. 

14. Comment on Shuttle hardware/software issues that may compromise the safety of the crew, 
vehicle, or mission. 

15. Do you feel that the Shuttle Program is safe? Address strengths and weaknesses. 
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National Aeronautics and 
Space Administration 

Lyndon B. Johnson Space Center 
2101 NASA Road 1 
Houston, Texas 77058-3696 

Reply 10 Attn of: BU 

TO: W~JSlOIG Audit Field Office Manager 

FROM: AAIOirector 

APPENDIX 2 

MAY 31 1996 

SUBJECT: Management Response to Draft Audit Report, Space Shuttle Safety 
Review, Assignment No. A~J~94-005 

Because of eariier meetings held to discuss the findings of this audit, JSC opted to 
respond directly to the draft audit report and waive an exit conference. We have 
addressed the recommendations and findings individually in the enclosure. In addition, 
we acknowledge the statement found in the management letter dated May 8, 1995, 
which transmitted a summary of the questionnaire to the astronauts. As shown in this 
letter, the majority of the astronauts expressed no serious safety concems and believe 
NASA management has made the Shuttle program as safe as possible. 

With actions taken or procedures in place that we consider responsive to the 
recommendations, and your acceptance of those actions, recommendations 1, 2 and 3 
will be considered closed upon issuance of the final report. If you have any questions, 
please contact Pat Ritterhouse at 483-4220. 

"" Georg~. S. Abbey , 

Enclosure 

cc: 
CAID. C. Leestma 
EAIL. S. Nicholson 
DAiJ. D. Shannon 
FAiJ. H. Greene 
SAID. Short 
HOIJMlP. I. Chait 
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Management Response to Draft Audit Report, Space Shuttle Safety Review. 
Assignment No; A-JS-94-005 

Auditors Findings 

"The Shuttle crew escape system and related crew egress training procedures should 
provide the capability for astronauts to safely escape the Shuttle Orbiter during 
emergency situations. After exposure to the microgravity environment of low Earth 
Orbit, astronauts must be sufficiently strong, mobile, and adequately trained to perfonn 
NASA's prescribed emergency egress procedures." 

Recommendation 1 

"The Space and Life Sciences Directorate's Medical Sciences Division should 
detennine the extent that the weight and mass of the crew escape equipment 
reduce/obstruct crew mobility following an extended exposure to microgravity." 

JSC's Comments 

We concur with the recommendation. The Space and Life Sciences Directorate has 
reviewed the audit findings regarding the impact of weight and mass of the crew 
escape equipment in emergency egress following extended exposure to microgravity. 
While weight and mass is a factor in emergency egress, all organizations work together 
to make the Shuttle program as safe as possible. 

There are two primary types of crew escape: (1) bail-out before landing, followed by 
parachute descent into ocean or onto land, and (2) egress from the Orbiter after some 
sort of landing. Both probably put the same stress on the crewmember from seat 
egress through side-hatch egress, except bail-out requires carrying the parachute 
along, whereas post-landing does not. Data show the single greatest ortho~tatic stress 
in space flight occurs on first standing up after landing. Post-landing readaptation is 
rapid. Either of these types of crew escape could be unaided or aided by other 
crewmembers, arid egress from the Orbiter after some sort of landing could 
conceivably involve aid from the crash rescue team. 

Even without the parachute, the physical loads of egress, escape slide or rappelling 
down from an overhead window, and then ambulating "X' meters upwind will be 
substantial. The hardware will all weigh more or less the same, but astronauts come in 
a wide range of sizes, so the relative load on a small astronaut will be proportionately 
greater than the relative load on a large astronaut. Orthostatic worst case is bail-out, 
due to hanging in a parachute hamess which is an ideal way to sequester blood 
volume in the passive legs. The post-landing egress involves less orthostatic stress, 
more exercise stress. 

Recent data from exercise investigations suggest that crewmembers may not be able 
to walk immediately after landing even with minimal weight an their backs. Th effect of 
adding additional weight would be to further hinder their ability to move 400 meters in a 
minimal period of time (our goal is 5 minutes). The slower they move, the more likely 

Enclosure 
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they will run out of oxygen, resulting in having to open their helmets and breathe air 
potentially containing toxic fumes. There is probably a direct relationship between 
weight carried and speed of locomotion. If it takes crewmembers more than about 

2 

8 minutes to get 400 meters away (the assumed safe distance), then they will run out of 
air. 

Neuroscience investigations indicate that crewmembers experience significant postural 
and locomotor disturbances following space flight. The Launch Escape Suit (LES) 
parachute combination introduces a greater stresser to postural stability particularty in 
smaller crewmembers. The added weight and physical constraining properties of the 
LES may bring crewmembers doser to their instability boundaries during the critical 
earty readaptation phase immediately after flight. 

Some egress scenarios may require jumping from a particular height. Our experimental 
data indicate that unsuited subjects experience significant modification in the ability to 
program the lower limbs to effectively absorb energy on impact following a voluntary 
jump (30 em in height) after flight. This change in motor control is a neural adaptation 
related to alterations in central nervous system reinterpretation of acceleration following 
the space flight. The operational implication is that crewmembers have a higher 
probability of falling post flight following even a relatively small jump. However, even if 
the landing following the jump is successful, more energy is transmitted through the 
body up to the head which in tum will exacerbate on-going neuro-vestibular 
disturbances. This change in energy modulation will also contribute to oscillopsia 
(blurred vision) during any running required followng an emergency egress. The 
additional mass provided by the LES may increase the severity of these problems. 

We consider the current procedures and the on-going investigations as responsive to 
the recommendation, and with your acceptance of these actions, this recommendation 
will be considered dosed upon issuance of the final report. 

Recommendation 2 

"The Mission Operations Directorate's Space Flight Training Division should collaborate 
with the Medical Sciences Division to develop and implement flight crew training 
procedures that appropriately relate to the physical requirements of an emergency 
egress after exposure to microgravity." 

JSC Comments 

We concur with the recommendation. We believe that all reasonable methods are 
currently being used to acquaint and prepare the crews for the environments that might 
be associated with the various emergency egress modes. We continue to look for 
improvements in the tools and techniques for providing effective training as well as 
working to reduce the probabilities of having to invoke an emergency. A study on 
locomotion postflight is being conducted, with ST8--75 crew the first participants. For 
this study. crewmembers will exit into the Crew Transfer Vehide (CTV) and walk on a 
treadmill in the back of the CTV wearing the full Launch Escape Suits/Advanced Crew 
Escape Suits (LESIACES). Results of this study could reveal information that might 
lead to changes in the egress training. 
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The Mission Operations Systems Division performs crew emergency egress training 
which covers the crew escape suit, pad emergency egress training, postlanding 
emergency egress (slide), and bailout. There is no reasonable way to simulate a 
deconditioned state during egress training that does not significantly increase the risk 
of injury to crewmembers, or that is too impractical. To subject the crew to bed rest or 
add-on weights would impose far greater risk of injury to the crew in training than the 
risk of having to use one of the emergency escape modes. The MOD Crew Systems 
personnel continue to work with the medical branch concerning a project designed to 
evaluate the way NASA currently trains astronauts for stressful sitUations. In order to 
gain more inSight, medical personnel will participate as suited subjects in the 
Weightless Environment Training Facility (WETF) bailout sessions and in a modified 
version of the Escape Procedures. In addition, the Engineering Directorate is working 
on lighter-weight equipment such as parachutes and harnesses. 
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For normal Shuttle flights, the major effects seen at landing are orthostasis and 
neurovestibular effects. The incidence of orthostasis is about 10 percent and is usually 
mild. For the most part, if crews exercise, maintain hydration inflight, fluid load 
proper1y, use the G-suit and liquid cooling, they have minimal symptoms if any. 
Orthostasis does not seem to worsen with increasing mission length. While studies 
indicate that a week of bed rest can give similar effects, this is not practical. 

Neurovestibular symptoms affect postflight, to a mild degree, about 93 percent of the 
flown people. About 9 percent have severe symptoms with severe balance instability, 
moderate to severe motion illusions (vertigo), and severe nausea and vomiting. There 
are no known preventatives nor ways to simulate this effect while on the ground, but 
prophylactic medications are available for crewmembers with histories of severe 
symptoms, and crew are briefed extensively by the crew surgeon before flight New 
crewmembers are also briefed about the expected environments by experienced crews 
and by the crew escape instructors based on multiple interviews with experienced 
crews. 

For missions of Space Station length, muscle deconditioning is expected in addition to 
the above problems. The amount of muscle deconditioning varies by individuals but 
can be decreased by inflight exercise. Bed rest of at least a week would be required to 
simulate this environment Additional weight during training would significantly increase 
the risk of injury to crewmembers. Crews are informed of the likely environment and 
are trained to invoke the "buddy" system for station crew-return flights. Medical 
personnel brief the crew twice during their training flow on the effects of microgravity 
on the human body and potential problems which might result. When a long-duration 
crew is returned from a station, they are placed in reclining (recumbent) seats on the 
mid-deck. A member of the Space Shuttle crew is flown in the mid-deck with them to 
assist during any type of egress, including emergency egress. In training exercises, the 
returning station crewmembers train jointly with the Shuttle crewmembers for all phases 
of flight and for all emergency egress scenarios including egress by parachute during 
freeflight and by the hatch/chute while on the ground. An example of this type of 
training occurred for ST5-71 with the MIR-18 crew training with the Shuttle crew prior to 
launch. The mid-deck astronaut worked with the three returning cosmonauts (who 
would be in space for more than 90 days) to develop techniques for rapid egress, even 
when the long-duration crewmember was completely immobile. All crews on flights 
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bringing back MIR crewpersons are given extra training in the recumbent seats. We 
exped this type collaborative training to continue. 
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We consider the current procedures and the on-going studies as responsive to the 
recommendation, and with your acceptance of these actions, this recommendation will 
be dosed upon issuance of the final report. 

Auditors Findings 

"Based on biographical data, we detenninded that 29 (28 percent) of NASA's 104 
astronauts weighed 150 pounds or less ... For this group of astronauts, the escape 
equipment represents 60 percent or more of their body weight. The heavier elements 
of the crew escape equipment are the 18.5 pound advanced crew escape suit overalls, 
the 20.5 pound torso hamess and hamess sub-assembly, and the 28.2 pound 
parachute assembly. NASA engineers advised us that the weight of the parachute 
assembly could be reduced by 8 to 10 pounds, This parachute modification would cost 
the Shuttle program an estimated $500,000 to $600,000 primarily for certification 
testing. We believe that redudng the weight of the crew escape equipment would 
enhance the creWs ability to perfonn an emergency egress and offset any hardware 
modification costs by allowing NASA to lift heavier payloads on STS missions.-

Recommendation 3 

·"The Engineering Diredorate's Extra-Vehicular & Spacesuit Systems Brar,ch should 
identify hardware modifications and, where feasible, the JSC Projeds Office provide 
adequate funding so that the weight of the crew escape equipment is reduced and 
crew mobility is enhanced." 

JSC Comments 

We concur with the recommendation. The Engineering Diredorate is presently 
addressing altematives for redudng escape equipment weight An effort is under way 
to reduce the weight and descent rate of the present parachute. The amount of weight 
reduced will be small as redudng the overall weight of the escape system would require 
deletion of spedfic survival equipment The Implementation of the full pressure escape 
suit (the advanced crew escape suit-ACES) will improve mobility. With the addition of 
the thennal electric cooling system (TELCS). the crew comfort during entry and 
postlanding is greatly enhanced, resulting in improved crew physiologic condition at 
end of mission. 

With the actions currently under way, and your acceptance of those actions, this 
recommendation will be closed upon issuance of the final report. 

Auditors Findings 

"A Criticality 1 pip pin that fastens the 275 pound crew escape pole to the Orbiter's 
middeck ceiling does not have a redundant lock and, in effed, is a single point failure. 
Two retention balls at the end of the pip pin provide the sole safety locking 
mechanism,-
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Recommendation 4 

"The JSC Engineering Directorate and JSC Projects Office should identify reliable 
space fasteners with redundant safety features that can be used to replace the 
Criticality 1 pip pins that attach the crew escape pole to the Shuttle Orbiter's middeck 
ceiling." 

JSC Comments 
" 

We concur with the recommendation. The Engineering Directorate and JSC Projects 
Office will initiate a search for a reliable fastener, with redundant safety features, that 
will lead to an assessment on replacing the existing pip pin on the Escape Pole. 

Recommendation 5 

"The JSC Projects Office, if deemed feasible, should provide the necessary funds to 
purchase the space fasteners identified in Recommendation 4.-

JSC Comments 

We concur with the recommendation. As stated in the above response to 
recommendation 4, efforts are under way to identify a reliable space fastener. 
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DISSEMINATION OF EARTH SCIENCE PROGRAM 

DATA AND INFORMATION 

EXECUTIVE SUMMARY 

INTRODUCTION 

AUDIT OBJECTIVE 

RESULTS OF AUDIT 

RECOMMENDATIONS 

The Earth Science Program is a scientific endeavor seeking to provide 
understanding of the Earth and how it is changing, both naturally and 
as the result of human interaction. The Earth Science Program 
comprises integrated spacecraft and measurement capabilities; 
information management systems to acquire, process, archive, and 
distribute global data sets; and research and analysis programs to 
convert data into new knowledge of the Earth. 

The audit objectives were to determine whether (1) NASA's efforts to 
disseminate Earth Science Program information accomplish the 
program's goals and (2) NASA explored cost-efficient and effective 
methods to disseminate Earth Science Program information. 

Earth Science Program and Earth Science Data and Information 
System (ESDIS) project officials have made significant strides toward 
creating an advanced system network capable of disseminating the 
program's data and information products. Further, the Distributed 
Active Archive Centers (DAACs) have taken initiatives to enhance 
services by creating web sites and products that will make Earth 
Science Program data and information more accessible (Exhibit 1 
highlights DAAC management best practices that successfully 
improved operations through reinvention and innovation). The audit 
showed that Earth Science Program data and information products are 
designed to support the scientific research community. Although 
stated Agency goals are to disseminate and enable the productive use 
of Earth science data and information by a broad spectrum of users, 
the Earth Science Program is not meeting its goals. The program is 
not meeting its goals because four of the five intended user groups are 
not making significant use of the program's data and information 
products. We were unable to evaluate the cost-effectiveness of 
dissemination efforts because neither NASA nor the DAACs account 
for dissemination costs. 

We made recommendations to establish and fund a formal outreach 
plan to focus dissemination efforts on nonscientific customers and to 
integrate customers more fully into ESDIS data dissemination 
activities. Management concurred with the report recommendations, 
and we consider planned actions responsive. 



BACKGROUND 

The Earth Science Program (formerly known as Mission To Planet 
Earth), NASA's contribution to the U.S. Global Change Research 
Program, is a scientific endeavor seeking to provide understanding of 
the Earth and how it is changing, both naturally and as the result of 
human interaction. The Earth Science Program comprises an 
integrated slate of spacecraft and in situ measurement capabilities; 
data and information management systems to acquire, process, 
archive, and distribute global data sets; and research and analysis 
programs to convert data into new knowledge of the Earth. The 
Earth Observing System (EOS), the centerpiece of the Earth Science 
Program, is a program of multiple spacecraft and interdisciplinary, 
investigative science teams to provide a 15-year data set of key 
parameters needed to understand global climate change. For Fiscal 
Year (FY) 1997, the Earth Science Program budget was 
approximately $1.4 billion. 

Earth Science Program officials established the ESDIS Project Office 
to oversee the Earth science data and information products. The 
ESDIS Project Office, at the Goddard Space Flight Center, performs 
program oversight for the EOS Data and Information System 
(EOSDIS) and the DAACs. The DAACs are the operational data 
management and user services arm of the EOSDIS. DAACs have 
responsibility for Earth Science Program/EOS data ingest; data 
product generation; archive, catalog, distribution, and user support--in 
other words, getting the data and information to the pUblic. A total 
of eight DAACs, in various regions of the United States, will carry out 
this activity. NASA selected the DAACs based on their host 
institution's existing expertise in various scientific areas relating to the 
study of changes in a global environment. 

The EOSDIS network connects the eight DAACs. After entering the 
network, a user can request products from any DAAC. While 
automated access is the most common method for obtaining data, less 
sophisticated users may obtain data and information simply by 
telephone or written requests for data products. 

Each DAAC manages specific data product libraries related to its 
scientific area of expertise. DAAC product libraries consist of data 
and information from Earth Science Program and EOS remote sensing 
satellite missions. Data may include satellite instrument measurements 
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taken over a given period or area, or images taken directly from 
remote sensing satellites. Generally, "data" serve scientific users, that 
is, researchers and scientists. "Information," as opposed to data, 
involves higher level applications that use and interpret data 
measurements. Information makes remote sensing data useful to 
nonscientific users, that is, the commercial sector, the educational 
community, and the general public. (Exhibit 2 lists the DAACs, along 
with their areas of expertise and FY 97 budgets.) 
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OBJECTIVES, SCOPE, AND METHODOLOGY 

OBJECTIVES 

SCOPE AND 

METHODOLOGY 

AUDIT FIELD WORK 

The audit objectives were to determine whether: 

• NASA's efforts to disseminate Earth Science Program data 
and information accomplish the program's goals. 

• NASA has explored cost-efficient and effective methods to 
disseminate Earth Science Program data and information. 

This audit is one of three performed to assess various scientific 
aspects of the Earth SciencelEOS programs. We performed this audit 
because wide dissemination of Earth Science Program data and 
information is critical to meeting the goals of the program's Strategic 
Enterprise Plan. The audit reviewed combined efforts by the Earth 
Science Program Office, the ESDIS Project Office, and the DAACs 
to disseminate Earth science data and information products. The audit 
focused on dissemination efforts to reach users outside the scientific 
researcher community. 

The audit included examinations and tests of applicable records and 
documentation, dated from August 1996 to September 1997. 
Specifically, we conducted interviews of Earth Science Program, 
ESDIS, and DAAC officials and reviewed policies, procedures, and 
documents relevant to the audit objectives. We also conducted two 
surveys: (1) a judgementally selected sample of Earth Science 
Program data and infonnation requesters and (2) user working group 
members from DAACs at the Earth Resources Observation System 
Data Center and the National Snow and Ice Data Center. 

We performed audit field work from March 1997 through January 
1998 at the following six locations: 

• NASA Headquarters, Washington, D.C. 
• Goddard Space Flight Center, Greenbelt, Maryland 
• Langley Research Center, Hampton, Virginia 
• Earth Resources Observation System Data Center, Sioux 

Falls, South Dakota 
• National Snow and Ice Data Center, Boulder, Colorado 
• Jet PropUlsion Laboratory (JPL), Pasadena, California 

We conducted the audit in accordance with generally accepted 
government auditing standards. 
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OBSERVATION AND RECOMMENDATIONS 

NASA NEEDS TO 

IMPROVE EFFORTS TO 

WIDELY DISTRIBUTE 

EARTH SCIENCE 

PROGRAM DATA AND 
INFORMATION 

NASA's dissemination efforts have not resulted in a highly diverse 
customer base for Earth Science Program data and information. Only 
the scientific research community has been making significant use of 
the program's data and information. Other users, such as the 
commercial, technological, public sector, educational, and the 
general public have not made significant use of Earth Science Program 
data and information. This condition occurred because: 

• the ESDIS Project Office has not emphasized customer 
outreach activities, 

• DAAC user working groups are not diversified, and 

• ESDIS project officials did not follow up on the user model 
conference report. 

As a result, NASA's Earth Science Program data and information are 
not reaching four ofits five intended user groups. Consequently, four 
of the intended user groups will not achieve their desired results. 

STRATEGIC ENTERPRISE The Earth Science Program's mission is "to develop understanding of 
PLAN DEFINES PROGRAM the total Earth system and the effects of natural and human-induced 
GOALS changes on the global environment." The Mission To Planet Earth 

Strate~ic Enterprise Plan. 1996 throu~h 2002 defmes three goals to 
further the program mission. Two of these goals are: 

DIVERSE CUSTOMER 

BASE DOES NOT EXIST 

• Disseminate information about the Earth system. 

• Enable the productive use of the program's science and 
technology in the public and private sectors. 

The strategic enterprise plan illustrates NASA's vision of a broad 
spectrum of users as shown in Exhibit 3. The plan more specifically 
defines this broad spectrum by classifying users in one of five 
categories: scientific researchers, commercial users, public sector 
users, educational community and general public, and technology 
users. In addition, the plan describes desired results each of the user 
groups can accomplish using Earth Science Program data and 
information. Exhibit 4 shows the desired results. 

A highly diverse customer base for Earth Science Program data and 
information do not currently exist. The majority of customers 
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requesting products from the DAACs are from the scientific research 
community. Although we attempted to quantify customers from the 
various user communities, the DAACs could not provide accurate 
statistics for the total percentage of nonscientific customers. Current 
DAAC practices do not include a data collection mechanism to 
determine the number of scientific and nonscientific customers. 

Managers from each DAAC we visited described most of their 
customers as scientific users, specifically, Earth Science Program 
Instrument or Interdisciplinary Science Team members, NASA or 
federal1y funded researchers, or academic institution researchers. 
While most DAAC managers could identify some customers from the 
educational community, few could identify specific customers from 
the commercial, public, or technology sector communities. 

In an attempt to quantify nonscientific users at two of the DAACs 
visited, we surveyed a judgmentally selected sample of actual data or 
information requesters. Since the DAACs do not record how 
requesters use the data, two user services managers gave us listings of 
requesters believed to be nonscientific users. Discussions with 22 of 
the requesters showed that only 8 used the data for nonscientific 
purposes. The remaining 14 used the data for scientific purposes. 

The eight nonscientific requesters used or are attempting to use the 
data for the following purposes. 

NONSCIENTIFIC USES OF EARTH SCIENCE 
DATA AND INFORMATION 

Requesters Data and Information Uses 

4 Education 1. Publication of college-level text books. 
Users 2. K-12 Science Projects. 

3. K-12 Educational maps. 
4. Products under development. 

2 NASA Users 1. Validation ofEOS Science Data Plan. 
2. JPL Scientific and Outreach Programs. 

2 Commercial 1. Commercial so ftware under 
Users development. 

2. Publish maps with pipeline or electrical 
overlays. 
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ESDIS PROJECT OFFICE 

liAS NOT EMPHASIZED 

CUSTOMER OUTREACH 

ACTIVITIES 

DAAC USER WORKING 

GROUPS ARE NOT 

DIVERSIFIED 

Our sample showed that two (one each from the educational and 
commercial communities) of the eight nonscientific users are still in 
the developmental stages for their products. 

We identified three primary causes, discussed below, that have 
contributed to the lack of a highly diverse customer base. 

The ESDIS Project Office has not established formal outreach plans 
for dissemination efforts and does not require the DAACs to prepare 
such plans. In addition, the ESDIS Project Office does not separately 
fund outreach programs in the annual DAAC budget request. ESDIS 
project officials stated that they do not mandate how much the 
DAACs spend on outreach unless a DAAC requests approval for a 
specific outreach project. 

ESDIS project officials consider the user services group to be the 
focal point for outreach activities. This group, consisting of the user 
services manager from each DAAC, identifies conferences and other 
outreach events. The group then assigns staff from the DAACs to 
attend events related to their scientific areas of expertise. 

According to ESDIS project and DAAC officials, the major reason for 
insufficient outreach is lack of funding. Generally, program officials 
support outreach activities if they do not negatively affect the DAACs' 
responsibilities to process Earth science data in support of NASA's 
science research priorities. Consequently, most of the DAAC user 
services managers stated that while they would like to do more in the 
outreach area, funding constraints prohibit these efforts. To meet the 
goals of the strategic enterprise plan, Earth Science program officials 
should establish and fund a formal outreach plan. 

The DAAC user working group memberships are not diverse. User 
working groups are advisory panels for each DAAC, made up of EOS 
interdisciplinary investigators and members of the broader Earth 
science community that each DAAC serves. DAAC user working 
groups directly affect customer focus because they approve DAAC 
data and information activities. Specifically, the groups set priorities 
for the data to be collected, processed, archived, and distributed at 
each DAAC and provide other user services. 

Individuals with EOS, Earth science, or other scientific research 
backgrounds made up 100 percent of the user working group 
memberships at four DAACs we visited (JPL, Langley Research 
Center, National Snow and Ice Data Center, and the Earth Resources 
Observation System Data Center). Because NASA funds the DAACs' 
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ESDIS PROJECT 

OFFICIALS DID NOT 

FOLLOW UP ON USER 

MODEL CONFERENCE 

REPORT 

operations, DAAC managers must be responsive to the advice and 
recommendations of their respective NASA-appointed user worlcing 
group. 

We surveyed 24 user worlcing group members from two DAACs. 
Sixteen of the members responded to the survey. Of those 16, 11 
responded that the Earth science community was the primary 
customer for their DAAC. When asked about official priorities for 
data dissemination, six stated that Earth Science ProgramlEOS and 
Earth scientists were priority while six stated that the data and 
information were available to anyone. The remaining four either did 
not know official priorities or did not respond. 

We also asked how the DAACs were reaching the broader 
community, particularly those users outside the scientific community. 
Responses ranged from participation at conferences and establishing 
web sites to data does not lend itself to nonscientific users. Some 
members responded that outreach is important as long as it is not a 
detriment to the Earth science community. Others suggested that 
outreach should be funded through joint efforts or special grants. 

Although 90 percent of those surveyed supported outreach, primarily 
through conferences and web sites, approximately 70 percent viewed 
the Earth science community as the DAACs' priority. One way to 
ensure that a highly diverse customer base develops for Earth Science 
Program data and information is to diversify the cQmposition of the 
DAAC user worlcing groups. Diversification would ensure that 
dissemination efforts are equally emphasized among a broader 
spectrum of users than the Earth science community. 

In 1995, the ESDIS Project Office held a user model conference to 
identify potential customer groups. The stated purpose of the 
conference was to provide an authoritative statement of the needs and 
characteristics of potential EOSDIS users. The conference 
participants defined 12 potential user group categories for Earth 
Science Program data and information as follows: 

1. Retrospective Research 
2. Field Campaigns and Individual Data Providers 
3. Persistent Information Production for Research 
4. Scientific Environmental Assessment 
5. Commercial Users 
6. Operational Users 
7. Resource Planners and Managers 
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8. Policy Fonnulation and Decision Making 
9. Legal Community 
10. K-I2 Education 
11. Collegiate and Professional Education 
12. Libraries, Press, and the Public. 

The user model conference participants issued a report with specific 
conclusions and recommendations for each potential user category. 
The conference report also contained general conclusions and 
recommendations considered significant by all the participating 
groups. 

Four of the seven general conclusions were: 

1. The potential user community is large, diverse, and has 
many shared values and needs. 

2. All potential user groups believe they could benefit from 
EOSDIS. 

3. Under current resource allocations, EOSDIS cannot 
support everyone. 

4. Awareness and infonnation about EOSDIS are inadequate. 

Four of the general recommendations were: 

1. EOSDIS personnel must continually evaluate user needs 
and seek to improve feedback mechanisms. 

2. EOSDIS personnel should work to meet the needs of the 
broader user community directly and through partnerships. 

3. EOSDIS personnel should seek innovative ways to educate 
the potential user community about the utility of their data, 
infonnation, tools, and services. 

4. EOSDIS personnel should convene a follow-on conference 
in approximately 2 years to review the success achieved in 
meeting the needs of the broader user community. 

Although the conference participants issued a fonnal report with 
recommendations, the ESDIS Project Office did not take any actions 
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PUBLIC AND PRIVATE 

USERS ARE UNINFORMED 

AND UNABLE TO ACHIEVE 

DESIRED RESULTS 

RECOMMENDATION I 

MANAGEMENT'S 

RESPONSE 

EVALUATION OF 

MANAGEMENT'S 

RESPONSE 

to implement the report's recommendations and did not require 
follow-up actions by DAAC management. Surveys of2 DAAC user 
working groups showed that only 3 of the 16 members who 
responded were aware of the report's existence. The user model 
conference report was an excellent tool that could be used to augment 
development of a broad and diverse customer base for Earth Science 
Program data and information. Implementation of the report's 
recommendations that apply to current operations could be another 
way to ensure that Earth Science Program data and information are 
disseminated to a diverse user community. 

The combined efforts of Earth Science Program, ESDIS Project 
Office, and DAAC officials have not resulted in dissemination of data 
and information to a broad spectrum of customers or the productive 
use of data and information by a diverse user community, as required 
by the Mission To Planet Earth Strateiic EnterPrise Plan. 1996 
throu~ 2006. Specifically, NASA has not developed four of the five 
Earth Science Program data and information user categories. Without 
more emphasis on formal outreach plans, broader representation 
within the user working groups and follow-up on the user model 
conference report, Earth Science Program data and information will 
not be disseminated to the intended user community. In turn, the user 
community will not achieve desired results such as (1) new 
knowledge of the Earth, (2) tools for improved decisionmaking to 
increase return on investment, (3) tools for decision makers in areas 
of public management and policy responsibility, (4) products and 
services to enhance educational quality and public awareness, and (5) 
advanced technologies to bring new or cheaper products and services 
to market or public use. 

The ESDIS Project Office should establish and fund a formal outreach 
plan to focus dissemination efforts on nonscientific customers. 

NASA management concurred with the recommendation. NASA's 
Office of Earth Science (OES) established a division that will address 
dissemination of data to nonscientific customers. The OES is planning 
an outreach program to include implementation by the ESDIS Project 
Office. The complete text of management's response is in Appendix A. 

The actions planned are considered responsive to the intent of the 
report recommendation. 
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RECOMMENDATION 2 

MANAGEMENT'S 

RESPONSE 

EVALUATION OF 

MANAGEMENT'S 

RESPONSE 

RECOMMENDATION 3 

MANAGEMENT'S 

RESPONSE 

EVALUATION OF 

MANAGEMENT'S 

RESPONSE 

The ESDIS Project Office should review user working group 
composition at each DAAC to ensure that members represent the 
diverse customer base described in the Mission To Planet Earth 
Stratel:ic Enterprise Plan. 1996 to 2002, 

Management concurred with the recommendation, The OES will 
review user working group composition and make needed changes by 
mid-July. The newly fonned Applications and Outreach Division will 
manage the review and modification of working group membership to 
ensure consistency with program requirements and diversity of 
membership, The OES also plans other changes such as: 

• Adding milestones to each DAAC to measure utilization of 
Earth science data by customer type. 

• Documenting the cost of access and distribution to users. 

• Adding a minimum success criterion to delineate numbers of 
users in all categories expecting to access data, 

The actions planned are considered responsive to the intent of the 
report recommendation. 

The ESDIS Project Office should review the user model conference 
report recommendations and implement recommendations that apply 
to current operations. 

NASA management concurred with the recommendation. The OES 
will revisit the user model conference report and implement 
recommendations that show potential for improving current 
operations, 

The actions planned are considered responsive to the intent of the 
report recommendation. 
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EXHIBIT 1 

DAAC BEST PRACTICES 

The following two areas illustrate how management successfully improved operations through 
reinvention and innovation. 

Customer Approach 

Outreach CD-ROM 

The Goddard DAAC applied two "customer centered" approaches that produced 
measurable results. First, management identified three metrics that create 
customer value: data usefulness, system throughput, and user efforts to access 
data. By analyzing operations against the metrics, management found specific 
changes they needed to make. Second, staff prepared profiles for each customer 
group. Profiles defmed customers' needs. By comparing existing products to the 
profiles, management found ways to improve products. According to DAAC 
management, these two approaches decreased the cost per requested product from 
$200 to $67. 

The Earth Resources Observation System Data Center received thousands of 
requests for the Spaceborne Imaging Radar-C· educational CD-ROM. JPL 
developers of the CD-ROM noted nine key points for other educational CD-ROM 
developers: 

(1) Don't try to do too much. Project details are not the main interest of 
teachers or students. 

(2) Keep user interfaces simple. 

(3) Try to use a web interface. It provides a dynamic, interactive product. 

(4) Involve teachers, with varied backgrounds, early in the project. 

(5) Get school system science coordinators involved. Their endorsement 
will advertise your product. 

(6) Obtain teacher feedback at all stages and incorporate feedback into 
product. 

(7) Test products in real classrooms before release. 

(8) Conduct teacher workshops after release. 

(9) Partner with existing educational and commercial resources: 
universities, educational companies, Internet service providers, etc. 

* Imagery data collected from an imaging radar system launched aboard the space shuttle in 1994. 
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EXHIBIT 2 

DISTRIBUTED ACTIVE ARCHIVE CENTERS 

DAAC AREAS OF EXPERTISE FY 1997 BUDGET 

($ in Millions) 

Alaska Synthetic Aperture Ice, Snow and Sea Surface Imagery $3.2 
Radar Facility 

Earth Resources Observation Land Processes $4.3 
System Data Center 

Oak Ridge National Biogeochemical Cycles and Field $1.9 
Laboratory Campaign Data 

National Snow and Ice Data Polar Oceans and Ice $2.6 
Center 

Jet Propulsion Laboratory Physical Oceanography $3.9 

Langley Research Center Clouds, Radiation, Aerosols $2.7 

Goddard Space Flight Center Climate, Meteorology, Ocean Biology $3.8 

Socio-Economic Data and Human Dimension of Global Change $3.0 
Applications Center 

TOTAL $25.4 

Note: The total budget figure does not include civil service support, which is applicable at some DAACs. 
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EARTH SCIENCE PROGRAM GOALS AND 
DATA AND INFORMATION CUSTOMERS 

Sc:IenU"c 
Uaelul Fa,",,'" Llt.lrKY 

01 SM."",,1 Ralnl.11 

CUSTOMERS 

GOALS 

Source: Mission To Planet Earth Strate"jc Enterprise Plan. 1996 throu"h 2002 
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EXHIBIT 4 

DESIRED RESULTS FOR PUBLIC AND PRIVATE SECTOR USERS 
OF EARTH SCIENCE PROGRAM DATA AND INFORMATION 

USER CATEGORY DESIRED RESULTS 

Scientific Users New knowledge of the Earth system. 

--Data on natural and anthropogenic phenomena. 

--Predictive models' coupling elements of the Earth system. 

Commercial Users Tools for improved decisionmaking to increase return on investment; 
increased synergy of Earth Science Program and commercial data. 

--Forecasts for agriculture. 

--Images revealing the health and maturity of forests or surface 
features for land use planning. 

--Images pointing to the location and health of fish stocks. 

Public Sector Users Tools f<;lr .d.ecision makers in areas of public management and policy 
responslbIhty. 

--Integration of remotely sensed data into State and local decision 
processes. 
--Land cover and land use change detection. 

--Assessments of environmental quality. 

--Evaluation of effectiveness of international agreements. 

--~~ospheric data, i~cludin~ volcanic eruption consequences for 
aVIation safety and gUIdance or aerospace manufacturers. 

--Improved flood warning and vulnerability assessments. 

--Iqentification of rapidly deforming land surfaces in seismically 
actIve urban areas. 

Education/General Products and services to enhance educational quality and public 
Public awareness. 

--Pre-service and in-service teacher training. 

--Communications products and tools to enhance public 
und~rstanding of Earth Science Program via both direct access and 
medIa coverage. 

--Curriculum enhancements with better data access and data 
visualization techniques. 

Technology Users Adv~nced technologies tO,bring new or cheaper products and 
servIces to market or pubhc use. 

--Advanced instruments for weather monitoring. 

--Techniques for monitoring facilities and resources that reduce 
costs. 

--Information and data processing technologies. 

Source: Mission To Planet Earth Strate~ic Enterprise Plan. 1996 throufih 2Q02 
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~·J.ltll)r('\,lj l'.~f ill 1'.;h'~J .\1'''1 f 

.sC~~t: ...:. ... !If'ln,:;lr,,JV;n 

• Headquarters 
WUI'lngrcn DC 2'J5J6·0001 

MAy· 6 IS~ 
YF 

1'0: W/Asslstant Inspector General for Auditin'g 

FROM: Y I Associate AdministtUor for Earth S~ern::e 
. . 

SUBJECT: Response to the Office oC Inspector a~neraJ (OIO) Draft Report, Audit of 
Dissemination olEw Science Program Data and Informatioo (Assignment 
Number A-HA-97-(35) . 

NASA has completed its review of the subj~t draft report dated April 10, 1988. We agree 
thAI NASA has not developed a sIrOn, outreach program in four of five Earth Science 
Program data and information ~ categorics. However, wc have put in place an 
orzanizational structllrC and a stratei)' to mitigate these concerns. 

OIG Recommendation 1· The Earth Scicnce Data lnfonriation SyltCm (ESDIS) 
Project Office should establish and fund a fonnal outreaCh plan to focll.l 
dissClllinatlon efforts on. ROil-scientific customers. . 

NASA ResponH: Concur. The Office oC Banh Science (OES) has Cormed II. 
new divLdon within thc OES, Applicadons and OutreaCh Division, to speclfica.Ily 
addreU fbi' is.JLlC. Thil of rICe jj J>IAMing I program of outreach, which i.ac1udca 
implemenration by the ESDIS Project Office. ' 

One of the ongoing programs in this division addresses tht need of eatablJshin, a 
broader user base. Ills the Earth Science Applli.:atioos Research Pro:ra,m 
(ESARP). The goal of SSARP is to extend the usc. of.Earth science research, 
inf'ormanon and products beyond IhCI needs of global change research to a broader 
user community, inc;luding other Federal a8encies, state, and local governments, 
valuc-added companies, private sector uscrs, and various non-govcttU1'lCntal 
organlzadons_ In the process, BSARP helps to dertne the needs of the broader user 
COmnlunJty and identify space we[l and science result$ that can meet thOle needs. 

Two NASA Research Announcements (Establishment of Rcgiol'lal Ean.Il Science 
Application Cemcrs and Remotc Sensing Applications Rea:!;UCh in Ap..uture. 
Forestry, and Rangc Manaiement) will be awarded this year. These arc lUI intep 
pan of' the ESARP and respond to the challengc 10 develop new methods for 
bringing together the research, service. and end-user communities to develop and 
apply Eartb science Ind lnfonnation to pracdcal problems_ . 

Prop<?saJ.s were also selected in November 1991, to be continued for..S yeatS In 
response to the Coopcralive Agreement Notice (CAN), Extending the Use and 

, Apptications of'Missions to Planet Earth Data and Infonnation to the Broader Vrer 
Community. 'Thl! CAN Cilablishes 12 Type-3 Earth Science Infonn:won Pannerl 

16 



APPENDIX A 

(ESI?'s) designed to extend Earth science resu!iuo'the'broadcr user community. 
(or eumple. agriculture and land lI~e planning, etc. 

2 

While it is lrue fhal cuslomeroutrellCh has not been its highe" priority, Distributed 
Active Archive Center (DAAC) User Services does perform or directly support 
oUIl't'ach on a eolldnulng basis. In the month of November, the Earth Resoun:cs 
Observadon System (EROS) Data Center CEDC) OAAC, (or c/I;amplc, participated 
as an exhibitor at tho Twelfth International (:onfet:enc:c on Applkd OClOloglc Remote 
Sensil\g held in Denver. Colorado. The staff dlJlribut~ brochures and (act sheets 
on dlll:l sets available at the DAAC. Tho 507 conference auendccs represented Zl 
states and 2S countries. Julian DUl1lAl'$ki from the World Eank visited the DAAC 
As a result the EDC contributed data lets for a demonstradon at a World Bank: 
Exposition. This sB.n'Ie DAAC hosted SID visitor in Novcm~i includIng.5 tour 
poups al the K·12 education level.. This is the outreach perfoIm;1llce of one DAAC 
ItI one month. The outreach pc)tenlial of a DAAC is tremendous., We will condnue 
to emphasize outreacb al theDMC's, especiallY-,in the fu~ as nllw Earth Science 
data setS are received. ' " 

OIG RecommendaUon :2 • The ESDIS Project ornce should fevlcw User 
Working Group composition at each DAAC,to ensure membet1 represent the 
diverse customer base described in the.Earth Soience Program Sll'ategic Enlcrprlsc 
Plan, 1996 to 2002.' ". 

NASA Response: Concur. OES will review User Working Group compo'ition 
by mid-June and make appropriate cbanges by niicl·]uly. We do not agree that lhis 
funcdon is an ESDIS Project Office responsibility. The .wor.lcing group, wcro 
Inidally establuhcd by the Ml.ssion To Planet Earth program Office, for each DAAC 
to ensure consistency with progrllDl requirement!. Thermew and moditicadon of 
working group membersbip will be manllged by the ncwly'CotrDCd Applications and 
Outreach DiVIsion, 10 ensure consistency wilh program requin:mcntl and diversity 
of membership. We also plan to lnitiatc other chaniCl. such as add mllelzonu 10 
each DAAC, lO measure: percentage ~tion of Earth sdel\Ce data by CUSlOmer 
type; document the cost of acc:eu and distribution 10 usen; and add a minimum 
success crileria 10 delineate numbel'& of IISers in all categories expc:ctin,lO access 
data. ' ' 

OlG Recommendallon 3· The ESDIS ProP:1 Office should review the U .. er 
Model Conference RCpott recommendations and implement recommendations thai: 
apply 10 current operations. 

NASA kapon •• : Concur. Tho User Model Confl':rence Report hu been put on 
the Internet and can be located at hltp://r.uunLeeog.ucsb.eduleosdi •. htm1. We will 
revisit its eonlllnts and will implement those recommendations that shew potential 
for improving our curren I operations. We will aceomplisb this action by mid-July. 

In conclusion, the OES agrees with the rc:c:ommcndations of the Q[G draft report IIlld will 
work: Ih:rough our .Earth System Science firogrMI OCfice to CIlSLII'C that the desired results 
are reached quicklr. WII also apprc:c:iale the e{foN of the NASA 0[0 to assist us in 
sewn, cost effective, emcienl ways to disseminate Earth Science Proifalll informadon to 
the~eral public. ,/ 

Glillssem R. Asr'ar 
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National Aeronautics and 
Space Administration 

Headquarters 
Washington. DC 20546-0C01 
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TO: Ai Administrator 

FROM: WlInspector General 

OCT - 6 19S9 

SUBJECT: INFORl\1AIION: Flight Termination Systems Assessment, G-98-011 

The Office ofInspector General has conducted a review of NASA's use of Flight Termination 
Systems (FTS). We found that NASA's practices do not conform to national policy. Further, 
the Agency does not make decisions regarding whether to use secure FIS based on appro­
priate risk-based assessments. We have made recommendations to enhance program security 
and address the Agency's top priority, safety. 

BACKGROUND 

NASA launches its vehicles from various facilities. To minimize the possibility of injuries 
and property damage, most of the vehicles launched from these facilities are equipped with a 
FTS. The FTS gives the Range Safety Officer the ability to terminate the flight whenever the 
Officer judges that the vehicle can no longer be controlled to remain within the authorized 
airspace and public safety is at risk. 

There are two categories ofFTS-non-secure and secure. The difference between the non­
secure and secure systems is in the command generation and the decoding of the command on 
board the vehicle. b ;)-

Following the release of our draft report in February 1999, we issued a letter on July 16, 1999, 
to the Office of Safety and Mission Assurance and the Office of Aero-Space Technology on 
the recent crash of the Air Force's Global Hawk Unmanned Aero Vehicle. The loss of the 
$45 million Global Hawk was due largely to the lack of frequency coordination between 
ranges. Under the same mishap scenario, a secure FTS would have provided protection 
against the accidental destruction of this vehicle. We believe this incident as well as others 
underscore the need for a secure FTS especially for vehicles that have the size, altitude, and 
flight paths outside traditional range boundaries for which the inadvertent activation of the 
FIS could pose a public safety hazard. 
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Our review indicates that the majority of NASA's FTS do not provide adequate safeguards to 
ensure only authorized command of NASA's launch vehicles and do not comply with national 
policy. With the expanded use of autonomous flight control, the FTS is quickly becoming 
the sole means of controlling a vehicle from the ground. This approach, coupled with the 
emergence oflaunch vehicles such as the X-33 and X-34 with flight paths that will take them 
beyond the traditional range boundaries, makes it even more critical that the FTS meet the 
highest degree of assurance to ensure mission success and public safety. 

RECOMMENDATIONS 

We recommend that NASA continue to work with other appropriate Federal agencies to 
review and update NTISSP No. 100. 1 In the meantime, NASA should comply fully with 
existing national policy and Agency guidance governing the application of communications 
security (CONSEC) to FTS. NASA should initiate a risk assessment process to determine 
which launches require a FTS and, based on these assessments, ensure that launches utilize an 
appropriate FTS. Launches should use a secure FTS to the maximum extent possible. The 
decision to not use a secure FTS should be made by a senior level official at NASA 
Headquarters designated by the Administrator. 

NASA also needs to develop CDMSEC guidelines that include specific requirements for the 
application of encryption and authentication for secure FTS and explore adapting low-cost, 
lightweight space COMSEC and compatible ground-based supporting infrastructure to NASA 
flights requiring a FTS. 

MANAGEMENT RESPONSE AND DIG EVALUATION 

We received the Office of Management System's (Code J) response on August 18, 1999. 
NASA generally agreed with the intent of our report and fully concurred with two of the six 
recommendations. However, NASA only partially concurred with the fIrst four recommen­
dations which deal with the need for a secure FTS as well as the need for other interim 
measures to better protect and control its launches 

Recently, Code J has proposed changes that would modify their partial concurrences to 
concur with all of our recommendations. We are currently working with Code J on these 
issues and we will release an update to our report. 

I National Telecommunications and InIonnation Systems Security Poli<:y (NTISSP) No. 100. National Follcy on 
Application o/Communications Security to Command Destruct Systems, establishes the requirement to protect 
command destruct systems (or FrS) for laWlch vehicles and ballistic missiles. 
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CONCLUSION 

Our recommendations provide a gradual transition that will allow NASA to employ interim as 
well as long-term solutions to developing a more secure FTS. Moreover, these recommenda­
tions advance the priority you place on safety of the public, our employees, and our assets. 

Roberta L. Gross 

Enclosure: 
Final Report on Flight Termination Systems Assessment 
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w November 14, 1996 

TO: B/Chief Financial Officer 
D/Center Director, Ames Research Center 

FROM: W/Assistant Inspector General for Auditing 

. SUBJECT: Final Rapid Action Report on ARC's Support of the SET! Institute 
Ames Research Center, Assignment No, A-AR-96-002 
Report No. IG-97-008 

An OIG audit of ARC's Support of the SETI Institute has identified matters requiring 
immediate management attention and/or action by the Center. The enclosed rapid action 
report is intended to provide early advice on these matters. Six additional copies of the report 
have been forwarded to the ARC/OIG Audit Liaison Representative for further distribution at 
the center. 

The OIG's audit work to date indicates that ARC continued to support the SET! Institute's 
High Resolution Microwave Survey (HRMS) project after Congress terminated funding of the 
project effective October 1, 1993. In March 1995, ARC used SBIR funds to purchase almost 
$0,6 million ofHRMS equipment, with the intent ofIoaning the equipment (a data recorder) to 
the SET! Institute. Although the Center maintained that its support of research on the data 
recorder was based on its "commercial uses," ARC still had not identified a commercial user 
for the equipment as of September 18, 1996. 

Additionally, the Center needed to dose!! SO.5 !!illEon c~!!tract :!,y ... :;;ded iu N'::;V,;wOef 1988, to 
acquire a signal detector for use in the HRMS project. ARC deobligated the contract's remain· 
fig balance on September 26, 1995, but did not close the contract until September 17, 1996. 

The OIG issued a draft rapid action report to ARC management and to Code B, NASA 
Headquarters on October 10, 1996. We incorporated into the report managements' responses 
to the report's four recommendation. If you have any questions regarding this report, please 
call me at 202-358- 1232. 

n 
-'-y---

tr;ebra A. Guentzel 

Enclosure 

cc: 
OIG Liaison Representative, ARC (w/6 encl.) 
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ARC StJPPORT OF SETI's HIGH RESOLUTION 

MICROWAVE SURVEY PROGRAM 

INTRODUCTION 

AMES RESEARCH CENTER, CALfFORN1A 

The NASA Office of Inspector General is conducting a survey of 
NASA Ames Research Center's (ARC) continued relationship with the 
High Resolution Microwave Survey (HRMS) project. The project 
had been conducted by NASA and the Search for Extraterrestrial 
Intelligence (SETI) Institute prior to October 1, 1993, and since then 
by the Institute. The purpose of the survey is to determine whether 
ARC complied with the congressional mandate to tenninate NASA 
funding of the project, and with applicable property controls. During 
our survey, we identified certain conditions that warrant management:s 
immediate attention. We have issued this rapid action report due to 
the significance and time sensitivity of these conditions. 

In the early 1970s, ARC began to consider the technology required for 
an effective search for extraterrestrial intelligence. By the late 19705, 
SETI programs had been established at ARC and the Jet Propulsion 
Laboratory (lPL).Using large microwave radio telescopes, ARC 
would examine 1,000 Sun-like stars in a targeted search and lPL 
would sweep all directions in a sky survey. 

The SET! Institute was founded in 1984 as a nonprofit corporation 
for scientific and educational projects concerning the nature, 
distribution, and prevalence of life in the universe. The Institute 
conducts and/or encourages research and related activities in all 
science and technology aspects of astronomy and the planetary 
sciences, chemical evolution, the origin ofIife, biological evolution, 
and cultural evolution. 

NASA began funding the SET I Institute's HRMS project in 1985 
(then called the Microwave Observing Program), under NASA 
cooperative agreement NCC 2-336. In Fiscal Year 1993, NASA 
fimcling of the HRMS project totaled about $12 million. 
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ARC SUPPORT OF SETI's HIGH RESOLUTION 

MICROWAVE SURVEY PROGRAM 

INTRODUCTION 

AMES RESEARCH CENTER, CALIFORNIA 

The NASA Office of Inspector General is conducting a survey of 
NASA Ames Research Center's (ARC) continued relationship with the 
High Resolution Microwave Survey (HRMS) project. The project 
had been conducted by NASA and the Search for Extraterrestrial 
Intelligence (SEI1) Institute prior to October 1, 1993, and since then 
by the Institute. The purpose of the survey is to determine whether 
ARC complied with the congressional mandate to terminate NASA 
funding of the project, and \\<ith applicable property controls. During 
our survey, we identified certain conditions that warrant management's 
immediate attention. We have issued this rapid action report due to 
the significance and time sensitivity of these conditions. 

In the early 1970s, ARC began to consider the technology required for 
an effective search for extraterrestrial intelligence. By the late 1970s, 
SET! programs had been established at ARC and the Jet Propulsion 
Laboratory (JPL).Using large nricrowave radio telescopes, ARC 
would examine 1,000 Sun-like stars in a targeted search and JPL 
would sweep all directions in a sky survey. 

The SET! Institute was founded in 1984 as a nonprofit corporation 
for scientific and educational projects concerning the nature, 
distribution, and prevalence of life in the universe. The Institute 
conducts and/or encourages research and related activities in all 
science and technology aspects of astronomy and the planetary 
sciences, chemical evolution, the origin of life, biological evolution, 
and cultural evolution. 

NASA began funding the SETI Institute's HRMS project in 1985 
(then called the Microwave Observing Program), under NASA 
cooperative agreement NCC 2-336. In Fiscal Year 1993. NASA 
£lmding of the HRMS project totaled about $12 million, 
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In September 1993, in a Senate floor debate on NASA's Fiscal Year 
1994 Appropriations Act, Senator Richard H. Bryan - Nevada, cited 
other funding priorities as his reason for wanting to tenninate the 
Microwave Observing Program, and eXpressed concern that the 
program had continued after it was eliminated from the authorizing 
legislation. Senator Bryan served on the Senate Commerce 
Committee, which was the authorizing cOmn:llttee for the program 
He highlighted the program's legislative history as follows: 

11 ••• last year, fiscal year 1993, the program [i.e., the 
Microwave Observing Program] was eliminated in the 
author/zing legislation. This program had been known for 
many, many years as the Search for Extraterrestrial 
Intelligence, ... After this legislation was enacted. NASA 
failed to carry out the mandate of/he Congress in eliminating 
the program, but rather changed the characterization --, that 
is, the name -- of the program. So no longer do we have a 
search for extraterrestrial intelligence. Now we have a new 
program whose junction is identical in all respects to the 
program that we IUTve been seeking to eliminate. It is called 
the high resolution microwave survey." (September 20, 
1993.) 

On September 22, 1993, Senator Bryan submitted Amendment No. 
911 to NASA's appropriations bill for Fiscal Year 1994, to prohibit 
the use of funds for the HRMS project. Effective October I, 1993, 
Congress withdrew its support of the HRMS project. 

The Appropriations Act, Public Law 103-124, dated October 28, 
1993, stated "Provided, That not to exceed $1, 000, 000 under this Act 
Bhall be a.:ailabla fer :h.2 TO'I,.'ards Other Pk!!!!?!C!ry Systemsl.High 
Resolution Microwave Survey Program (also known as the Search for 
Extraterrestrial Intelligence Project)." The conference report 
explained the purpose of the funds as follows: 

"Finally, the conferees have agreed to include a provision 
proposed by the Senate and modified to limit to $ 1, 000, 000 
any funds made available under this act for the TOl-iJQrds 
Other Planetary Systems/High Resolution Microwave Surve.v 
Program (also hlown as the Search for Er:traterrestrial 
Intelligence Project). The $1,000, 000 included for this 
activity is available only for termination costs. \I 
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OBJECTIVES, SCOPE, Al""ID METHODOLOGY 

OBJECTIVES 

SCOPE AND 

METHODOLOGY 

MANAGEMENT 

CONTROLS REVIEWED 

A VDIT FIELD WORK 

The objectives of the survey are to determine whether NASA: 

• Terminated funding for the I-I&\1S project as 
mandated by Congress on October I, 1993; and 

• Properly transferredlloaned equipment to the SETI 
Institute. 

In addressing our objectives, we interviewed ARC and SET! Institute 
officials; examined ARC's funding and expenditure records; examined 
transactions concerning the purchase, maintenance, transferlloan of 
equipment; and reviewed other relevant documents. Our audit work 
to date has primarily focused on the first objective and is continuing 
on both objectives. 

We reviewed management controls to the extent needed to satisfY 
the survey objectives, including controls over: 

• FlUlding and administration of cooperative 
agreement NCC 2-336. 

• Equipment loaned to the SETI Institute. 

• Use of Intergovernmental Personnel Act (IPA) 
agreements. 

• Award of Small Business Innovation Research 
(SBIR) contracts to acquire HRMS equipment. 

Audit field work began in January 1996 and is continuing. Field work 
is being performed at ARC and the SET! Institute. The audit is being 
performed according to generally accepted government auditing 
standards, and includes such examinations and tests of applicable 
records and documents as are considered necessary in the 
circumstances. 

J 
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OBSERVATIONS Alm RECOMi"tENDATIONS 

INTERIM RESULTS 
OFAuDIT 

TAKE ACTION ON 

DATA RECORDER 

CONTRAt;:T 

Report to Congress on 
HRMS Funding 
Activities 

ARC has continued to support the SETI Institute's High Resolution 
Microwave Survey (HRMS) project; despite actions taken by 
Congress to terminate it. Audit work to date indicates that ARC 
awarded a $0.6 million contract (NAS 2-14245) to purchase 
equipment for the HRMS project, .il..t.kr Congress terminated NASA 
funding of the project effective October 1, 1993. The contractor was 
expected to deliv'er the equipment to ARC in September 1996. The 
audit also disclosed a contract (NAS 2-12936) to purchase HRMS 
equipment, awarded before Congressional termination, that ARC 
continued to fund for work performed after termination. As of 
August 26, 1996, ARC still had not issued a change order to close the 
contract. 

CQotract NAS 2-14245 (HRMS data recorder) -- ARC planned to 
lend to the SETI Institute almost $0.6 million of HRMS equipment 
that ARC purchased after Congress terminated NASA funding of the 
project. After the OIG expressed its concerns to the Center on this 
matter, an ARC official advised that ARC had changed its position 
and would either modifY the data recorder for use with other NASA 
equipment, or make the recorder available to other government 
agencies. If the equipment is loaned to the Institute, NASA will use 
$0.6 million of funds for a purpose not intended by the Congress. 
Details follow. 

On January 5, 1994, ARC awarded an SBIR Phase I contract (NAS 
2-13974) for $69,957, to determine the feasibility of adapting a data 
recorder for the HRMS project. Fiscal Year 1993-94 funds were used 
to fund the contract. According to the Phase I Final Report, "the 
fundamental Zool of this SB!R project [phase I] is to find a way to 
use the VLBA [Very Long Baseline Array] Recorder for recording 
and playing back SET! ciata." (Emphasis added) 

On March 24, 1995, ARC purchased HRMS equipmen't under a 
follow-on SBIR Phase II contract valued at $599,101. Fiscal Year 
1995-96 funds were used to fund the contract. The Phase II contract 
was for the purchase of one Very Long Baseline Array (VLBA) data 
recorder consisting of a Modified DR 10 I-A high density tape 
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Provide Data Recorder 
to an Authorized User 
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recorder and a high performa.nce parallel interface (HIPPl), Test Set. 
Accorcling to the SB£R Phase II proposaL 

" ... Phase! work Was' carried out for the purpose of showing 
how SET! data may be recorded . ... However, the HIPPI 
interface makes the system completely general and the 
recorder may be used for any data source for which the total 
required recording rate does not exceed the maximum for the 
configuration chosen. It 

The former NASA Contracting Officer's Technical Representative 
(COTR) for this contract stated that the funds used to purchase the 
recorder were not subject to Congress' decision to terminate NASA 
funding. * He cited two reasons: (1) The SBIR funds used to 
purchase the equipment were not tied to the SETI program and were 
not part of the $1 million provided by Congress for project 
termination; and (2) the data recorder could be used in non-SETI 
applications. Nomithstanding the former COTR's rationale, we 
believe the Phase I and II contracts were clearly intended to further 
NASA's support of the fIRMS project. NASA's intentions were 
evidenced by the many references to fIRMS or SET! throughout the 
Phase I and IT proposals, and by the names of officials associated with 
the HRMS project who signed various documents related to the 
proposals. 

In our opinion, ARC's award of the Phase I and 1J contracts 
circumvented Congress' intent to limit fimding ofHRMS activities to 
termination costs only. Therefore, NASA should notitY Congress that 
it used SBIR funds to support the HRMS project after Congress 
terminated NASA funding of the project. 

The data recorder was expected to arrive at ARC in September 1996. 
According to the current COTR for this contract, the COTR planned 
to transfer the data recorder under a loan to the SETI Institute's 
HRMS project where it would have been used to help search for 
extraterrestrial radio transmissions. 

* The former COTR is now the Institute's Senior Scientist and 
Manager of Project Phoeni.x:., fonnerly called the HRMS project. 
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ARC should not loan this equipment to the SET! Institute without 
Congressional approval to release it. If such approval is not 
forthcoming, then ARC should find another use for the equipment 
~ithin NASA, or properly dispose of the equipment. 

Contract NAS 2-12936 (SET' signal detedQr) -- ARC needs to 
close contract NAS 2-12936 to avoid incurring possible additional 
contract costs and, in turn, using funds that Congress intended for 
other purposes. Specifically, the results of our ,survey showed that 
ARC awarded thiS $500,000 SBIR Phase n cgntract on November 18, 
1988, to acquire a "SETI Signal Detecto.r Prototype System 86-1," for 
use in the HRMS project. 

ARC continued to spend money on this contract through March 1994, 
for additional contractor work performed on the equipment after 
October 1, 1993. (The amount expended after October 1, 1993, 
totaled $45,000; funds for this contract were obligated in Fiscal Year 
1990.) ARC has made no contract payments since March 1994. The 
contract has remained open almost 6 years beyond the original 
completion date (November 17, 1990), and almost 3 years after 
Congress tenninated NASA's support of the HRMS project. Progress 
payments totaled $230,000. ARC deobligated the remaining 
$270,000 on September 26, 1995. Almost one year later, ARC still 
had not issued a change order to close the contract. 

The former COTR for this contract advised the OIG that ARC was 
justified in continuing to fund the contract after October 1, 1993, 
because SBm. funds were not tied to the HRMS project. We believe 
ARC circumvented Congressional intent by using SBIR funds as a 
means to continue supporting the fIRMS project. . 

As of August 6, 1996, the' Center anticipated issuing a change order 
that would close the contract. Because the contract is still open, the 
Center should expedite the contract closeout process. 

The NASA Chief Financial Officer/Comptroller, Code B, should 
report to Congress that NASA used SBIR funds to support the 
HRMS project after Congress tennmated funding of the project . 

Although the recommendation was specifically directed to 
Headquarters' Code B, both Code 8 and ARC management 
responded. The Chief Financial Officer, Code B, deferred to ARC's 
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response, stating "Should the Ames response to this draft report be 
unconvincing to you, we would have no objection to disclosing your 
findings to the Congress." 

ARC maintained that at the time it recommended awarding the SBm 
Phase I contract, ARC had not been directed to terminate spending on 
the HRMS program. ARC further maintained that although the 
related proposal was written in tenns of its specific application to the 
fIRMS program, the VLBA equipment had a broader application, as 
well as commercialization potential. When ARC received notice to 
terminate HRMS support, ARC said it again reviewed the proposal 
and decided to continue with the award based on the potentially 'Wider 
application of the work within NASA and on its high 
commercialization potential. 

The full text of the Code B and ARC responses is included as 
Appendices A and B to the report. 

Headquarters' Code B and ARC management have not adequately 
supported their response to Recommendation 1. Our reasons follow: 

I. The proposal stated that Phases I & IT of the proposed 
SBm contracts were to: 

" . . . formulate a plan for using the Very Long 
Baseline (VLBA) tape recorder for recording High 
Resolution Microwave Survey data (HRMS}." 

11 • • • find a way to use the VLBA Recorder for 
recording and playing back SETI data. " 

" . . . make the signal and control interfaces 
sufficiently general so that the upgraded VLBA 
Recorder may be used in a variety of applications. 
This is to be done both for NASA and with the 
objective offinding commercial uses." 

ARC continued to support a research effort that Congress had 
specifically terminated. It now maintains that it justifiably 
supported research on the data recorder based on the 
"commercial uses" (Goal J) that it expected to find for the 
recorder. Notwithstanding ARC's position, Goals 1 and 2 
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directly supported the HR.J\1S program and, according to the 
Phase n proposaJ, Goal 2 represented the "fundamental goal" 
of the contract. 

Agencies can use SBIR contracts only to support authorized 
"technical topics." Because Congress had previously 
terminated the HRMS program, the HRMS program could no 
longer be considered an authorized technical topic. 
Accordingly, ARC awarded contract NAS2-14245 for an 
unauthorized purpose (i.e., "to modifY a VLBA recorder for 
use in HRMS recording"). 

Goal 3 is common to any SBIR contract and was of secondary 
importance. In this regard., if the quest for commercial uses of 
NASA-funded new technology were the sole reason for 
SBIRs, then NASA could embark on virtually any research 
endeavor it pleased, without consideration to whether the 
research supported an authorized NASA program. Cle!lrly, 
SBms confer no such "blanket" authonty on the sponsoring 
agency. 

2. ARC had ample time to eliminate the frequent and specific 
references to HRMS-oriented goals in the Phase I and II 
proposals and contracts. ARC made no such revisions. 
Specifically, ARC made no substantive changes to the Phase 
I proposaJ during the 3-month period from October 1, 1993, 
to Janu.azy 5, 1994 (date of the Phase I contract). Also, ARC 
made no substantive changes to the Phase n proposal during 
the 9-month period from July 1, 1994, to March 24, 1995 
(date of the Phase n contract). ARC did not even change the' 
title of the Phase n proposal or contract, which remained: 
"Use of the VLBA Recorder for fIRMS Recording." The 
absence of substantive revisions to the HRMS-orientation of 
these proposals and contracts strongly suggests that ARC 
intended to continue supporting the HRMS program after 
Congress had terminated it. Finally, ARC's statement that it 
continued to fimd the proposals only because of their non­
HRMS applications, is not supported by the documentation 
that ARC presented to the oro. 
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3. The Phase U contract made no mention of other possible 
users. In filct, ARC had not identified other potential users of 
the data recorder equipment until after the OIG advi.sed ARC 
of its concerns regarding the intended recipient, the SETI 
Institute. Specifically, on May 15, 1996, the COTR for 
contract NAS 2-14245 advised the OIG that he planned to 
have the data recorder delivered to the SETI Institute because 
it was the most likely user of the equipment. We then advised 
the COTR of our concerns regarding the propriety of his plan. 
As of about September 18, 1996, when we requested a 
meeting with ARC officials on this subject, ARC still had not 
identified another user for the equipment. On September 25, 
1996, the date of our audit exit conference, ARC officials 
indicated they would probably have the data recorder shipped 
to the National Radio Astronomy Observatory in New 
Mexico. 

ARC's actions after October 1, 1993, have shown a pattern of 
continued support to the HRMS program Accordingly, we believe 
ARC circumvented Congressional intent and improperly eXl'ended 
additional hundreds of thousands of dollars. . 

Code B has stated its willingness to disclose the ~iG's findings to the 
Congress. Code B's notification to Congress will satisfY the intent of 
the recommendation. 

If NASA wants to provide equipment purchased lUlder contract NAS 
2-14245 to the SET! Institute, then the NASA Chief Financial 
Officer/Comptroller, Code B, should obtain approval from Congress 
to do so. 

Concur. Code B stated "The Center concurs with this 
recommendation. However. ARC has not provided, and does not 
intend to provide, any hardware developed under this SBJR contract 
to the SETI Institute, or to any other company, for use on the HRA1S 
project. r/ 

The Centers response satisfies the intent of the recommendation. 
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[[Congressional approval is not obtained regarding contract NAS 2-
14245, then ARC should initiate actions to find another use for the 
equipment within the agency, or properly dispose of the equipment. 

Concur. A..RC stated "!t Was' the stated intellt in the Phase II proposal 
to identify non-HR!vfS users during the Phase If contract. The 
National /Wdio Astronomy Observatory (NRAO) in Socorro, NelY 

Mexico, has been identified as such a user. Negotiations are 
presently underway to conduct the test program there. " 

The Center's response satisfies the intent of the recommendation. 

ARC should direct the contractor to cease work on contract NAS 2-
12936, and expedite the termination process for this contract. 

Concur. ARC stated "The contract was closed on September 17, 
1996 (see Enclosure). We request that your final report reflect the 
closure. " 

The Centers response satisfies the intent of the recommendation. The 
ola acknowledges the closure of contract NAS 2-12936. 
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GENERAL COMMENTS 

We appreciate the courtesy, assistance. and cooperation extended to 
us by NASA and contractor officials contacted during this survey. 
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Headquarters 
'Nashlngton. GC 20546-COOl 

NOV 4 1996 

TO: W/Assistant Inspector General for Auditing 

FROM: B/Chief Financial Officer 

SUBJECT: Draft Rapid Action Report on ARC's Support of the SETI Institute, 
Ames Research Center, Assignment No. A-AR-96-002' 

We have reviewed the subject draft rapid action report and our comments on 
Recommendations 1 and 2 are as follows: 

Recommendation NO.1: 

The NASA Chief Financial Officer, Code B, should report to Congress that NASA 
used Smail Business Innovation Research (SBIR) Funds to support the High 
Resolution Microwave Survey (HRMS) project after Congress terminated funding 
of the project. 

The Center does not concur with this recommendation, The Center maintains 
that no SBIA funds were spent specifically in support of the HAMS project. only, 
after October 1, 1993, the Congressional mandated termination date. 

The purpose of the NASA SBIA Program is to seek "innovative concepts in SBIR 
that meet NASA mission needs and have potential for commercial applications." 
Thus. the SBIA program has two purposes, both of · .. .:hich have baen approved 
by Congress. Given the wide potential application of the technology proposed in 
the HAMS related SBIA's (both within NASA and for commercialization), it was 
decided to continue with the award of the SBIA contracts. It was also decided to 
redirect the contracted efforts toward non-HAMS uses, which was done. 

Should the Ames response to this draft report be unconvincing to you. we would 
have no objection to disclosing your findings to the Congress. 

A-I 



Recommendation NO.2: 

If NASA wants to provide equipment purchased under Contract NAS2-14245 to 
the SETI, Institute, then the NASA Chief Financial Officer, Code B, should obtain 
approval from Congress to do so. 

The Center concurs with this 'recommendation. However, ARC has not 
provided, and does not intend to provide, any hardware developed under the 
SBIR contract to the SETI Institute, or to any other company, for use on the 
HRMS project. 

Should you have any questions regarding our response, please contact Ralph H. 
Robinson, Chief Financial Officer, ARC, at (415) 604-5068. 

/7 " 

'" Arnold G. Holz 
o 
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the commercialization potential. The notice to terminate HRMS was received before. 
the actual award was made. After that notice, we reviewed the recOmmendation 
again. We decided that due to the potentially wide application of the work within 
NASA and the high commercialization potential, we would continue with the award. 

sarR Phase I contracts are short term activities; 6 months to do the work, write the 
Final Report, and submit the Phase II Proposal. Therefore, companies rely heavily on 
databases that they have readily at hand. The SBIR Phase I Final Report by 
Interferometries for ·Use of the VLBA Recorder for HRMS Data Recording" does state, 
as noted by the OIG, that "the fundamental goal of the SBIR project is to find a way to 
use the VLBA Recorder for recording and playing back SET! data." The Final Report 
goes on to state, "An equally important goal is to make the signal and control 
interfaces sufficiently general so that the upgraded VLBA Recorder may be used in a 
variety of applications. This is to be done both for NASA and with the objective of 
finding commercial uses. " 

The purpose of the NASA SBIR Program is to seek "innovative concepts in SBIR that 
meet NASA mission needs and have potential for commercial applications," Thus, the 
SBIR program has two purposes, both of which have been approved by Congress. 
Given the wide potential application of this technology as discussed in the Phase" 
Proposal (real-time spacecraft or wind tunnel data, as well as other large recording 
capacity users, i.e., EOS data streams, and non-NASA archival storage for movie 
industry, computer networks, super computer peripherals, etc.), it was decided to 
continue with the award of the Phase II contract to develop a prototype unit. 

As also stated in the Phase II Proposal, the contractor intended to identify an appro­
priate testbed during the contract: "We anticipate identifying a system within NASA or 
some other organization which meets those requirements and arranging for a field 
test. II The National Radio Astronomy Observatory (NRAO) in Socorro, New Mexico, 
has been identified as this potential test-bed and negotiations are presentJy underway 
with them. No delivery of any hardware, developed under this SBIR contract, has 
been or will be made to the SETI Institute, or any other company, in support of the 
I ... H~~ilS ...... "';Ol"t a f ~'AC!A'''' e v .... --- .... . . , .f.' ,...... """J\o.#""" " ... v ~ At-JCI'.;)t;:;. 

Contract NAS2-12936 (SETI signal detector): SBIA Phase II contract NAS2-12936 
was awarded to Silicon Engines on November 18, 1988, to develop both analytical 
simulations of and a hardware prototype of a signal detector that would meet the 
needs of the SETI Program, as well as being applicable to other activities which 
require the detection and the identification of a low level signal against a noisy 
backgrourd (e.g., planetary detection, tape processing, etc.). 

This award was made well before the termination of the HRMS project. Under normal 
conditions, hardware delivery would have been made in about two years. However, 
Silicon Engines had a great deal of difficulty bringing this work to fruition and 
requested several no cost extensions to continue the work. The ARC COTR 
developed a series of milestones for them to complete in order to continue the 
contract. Late in 1993. they apparently, reported to the COTR that they would be able 
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to complete the milestones associated with the simulation development, but would not 
be able to do the hardware prototype development. That simulation work was 
completed in March 1994, demonstrated to the COTR, and payment was made for the 
simulation effort. No deliveries were made to the SETI Institute for use in the HRMS 
project nor was any further work approved. 

Over the past 2 years there have been three different COTRs for this contract. The 
contract was not deobligated in a more timely fashion because of extreme adminis­
trative workload and unusual staff turnover. However, no funds have been expended 
on this contract since March 1994. 

RECOMMENDATION 3: CONCUR 

If Congressional approval is not obtained regarding contract NAS2-14245, then ARC 
should initiate actions to find another use for the equipment within the agency, or 
properly dispose of the equipment. 

It was the stated intent in the Phase II proposal to identify non-HRMS users during the 
Phase II contract. The National Radio Astronomy Observatory (NRAO) at Socorro, 
New Mexico, has been identified as such a user." Negotiations are presently underway 
to conduct the test program there. 

RECOMMENDATION 4: CONCUR 

ARC should direct the contractor to cease work on contract NAS2-12936, and expedite 
the termination process for this contract. 

The contract was closed on September 17, 1996 (see Enclosure). We request that 
your final report reflect the closure. 

Should you have questions regarding our response, please contact Wanda Riney at 
(415) 604-6628. 

7 .\Jana M. l.,;Oleman 
:.-/ 

Enclosure 

cc: 
W:204-11/D. L. Gandrud 
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L.. L HC:Cl:.1VAL AND Il~SPECT!ON REPORT 
Am,,:! Rase&rcn CJ3nter 

CONTRACTOR 

Silicon Engines, Inc. I 
OROER NO. 

NAS2-129J6 
I 

REC'O FROM j PKG. LIST NO. SHIPPER'S wr 

FAT. BILL NO, 1 GOVT. 8Il NO. I NO. OF PIECES ACTUAL WT. 

ITEM QUANTITY DESCRIP110N 

Pescription of Procur~~t; 

SETI Signal Detector J SBIR Fhase II 

~, Please sign the certification below, indicating that the subject 

contract/order is complete: 

CERTIFICATION 
l:M ~ C;\:)\lI;; 

,-til work required~urlder the subject contract/order has been 

C:.11\~-b<.. <::>rl&J""~ ~ C]:rh..~~ tqo' . I 
nx:JmCAL rRtS SI~-

2. In addition, has all Government Funrlshed Pro~ !..,)' not accountabl 

under the subject contract/order (if applicable), been returned 

to the Government, or been accounted for: 

YES NO N/A X 
Where N) is checked, please explain. 

ORDER IS ~ COMPLETE 0 SHORT 0 OVER 0 DAMAGED 

I cs~ that the ~es ~~s listed in this racsivaJ anf'i>.spection rp~rt h.a~ r~ived and conform to contract 

'~7i~S' ~ 3 I ~Ji{ \"} 1\\ \ "{ 1\, 

! Oa,,~~_ J I J o".'g,~~ _:i~_~~~:::J.lre~~~'!~:+I-';:..l.....l4J~o_vem-'.~l-.lJme4mJ..,Rt-.:l~~~~nt.a~~~va======== 
l' I rtle . 

PLEASE PRESS FlRML'( - ALL COPIES MUST BE LEGIBLE. 

White - A~uisrtion 241·1 Yellow - Shipping & Receiving 255·3 Pink - Prepanng Office 
GoldenrOd - Financial Mgmt. 203·1 e Gr~n - Equipment Mgmt. 255-2 
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950 North California Ave., Suite 201 
Palo Alto, CA 94303 

Tel: 415-424-0480 
Fax: 415-424-0480 

APk ~ 6 1994 409601 

TO: 
NASA-Ames Research Center 
Fmancial Analysis & Payments 
N203-18 
Moffet Field, CA 94035 

Date: Terms: 
14 Mar 94 Net 30 

Item Description 

REMlTTO: 

Ierome Duluk 

Project 

1 CAM IC Vcrilog Simulation SETI Signal 

Notes: 

Complete, Detector 
PaIagraph 0.1, Item 13 eS2-12~ 

I certify fMf ff1e suppF.es I servi:es W 
on Liis ir.Y3ice b~en !!If 

aOO 

/5' ODD .6:) 
I~l. '1;7 

Amount 

$15,000.00 

Totals 

A previous invoice, Invoice Number 94002, for the "CAM Integrated Circuit Model 
Complete, Paragraph 0.1, Item 13" has the inco~t item reference number compared. 
to the contract. It should have been for item "Paragraph 0.1, Item 12", 
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Lewis Research Center 
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"·Jationat "J..eronautics and 
Space Administration 

Office of Inspector General 
Langley Research Center 
Hampton, VA 23681-0001 

Reply to Altn ot W February 12, 1998 

, ." 
, . 

. 

To: 

FROM: 

SUBJECT:' 

--<V ).\J. ,-\VC" 
Assistant Inspector General for Auditing\J("J' 

Independent Referencer, Auditor-in-Charge, and Program Director 

Certification ofIndependent Referencing, Audit Number A-HA-97-043. 

The subject draft audit report has been independently referenced in accordance with IGM 
9952.2 and all referencer comments have been satisfactorily resolved by the auditor-in-charge, 
Sandra L. Laccheo, and cleared by the referencer, Richard W. Hess. !fyou have any questions 
or need additional information, please can Lee T. Ball at 757-864-8500. 

Independent Referencer 

-. ' ...... _' .. 
" Auditor-in-Charge 

-_._.,., ----------
Program Director 

cc: Division Director, A 
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National Aeronautics and 
Space Administration 

Headquarters 
Washington, DC 20546-0001 

Reply to Attn of: W 

TO: G/General Counsel 
RlDirector, Space Transportation Division 

FROM: W/Acting Assistant Inspector General for Auditing 

sUBmcr: Fmal Audit Report 
Reusable Launch Vehicle Program 
Assignment Number A-MA-96-OO1 
Report Number IG-97 -019 

March 27, 1997 

1'he NASA Office of Inspector General (OIG) has completed an audit of the Reusable Launch 
Vehicle (RL V) Program. The audit showed that RL V program and procurement planning was 
consistent with program goals and objectives. However, we found that NASA must continue its 
efforts to obtain Congressional approval of a waiver of indemnification for its private sector 
RL V partners. Also, NASA should continue its vigilance in addressing environmental issues 
and improve its record keeping to substantiate adherence to the Office of Management and 
Budget program criteria 

Your written response, dated March 14, 1997, is summarized in this report and is included in its 
entirety as Appendix A. We consider your comments responsive to the report recommendations. 
Consequendy, recommendations 1, 2 and 3 are considered closed. 

1'he OIG staff members associated with this audit express their appreciation to the NASA and 
contractor personnel for their courtesy, assistance, and cooperation. If you have any questions, 
or need additional infonnation, please call Neddie Echerd, Audit Director at 205-544-0068, or 
me at 202-358-1232. 

Robert J. Wesolowski 

Enclosure 

cc: 
JMJD. Green 
MSFClBEOIID.Walker 
MSFClXXOIIR. Bachtel 



OBSERVATIONS AND RECO:MMENDATIONS 

OVERALL 
EVALUATION 

THIRD PARTY 
LIABIUTY 

Om review showed that RL V program and procurement planning was 
consistent with program goals. and objectives. However, issues 
conceming third party liability claims and environmental impact 
remain unresolved. These unresolved issues pose a potential risk to 
achieving program cost and schedule expectations. We also 
determined. that accurate information to substantiate adherence to 
OMB Phase D Programmatic Criteria was unavailable. The criteria 
provide the basis for golno go program decisions. As a result, wbile 
management appears to meet the intent of the OMB guidelines, 
written records to substantiate their claims are inadequate. 

Additionally, we are aware of problems with NASA's capacity to 
monitor cost, schedule and technical achievement. This issue is being 
ad~essed in a separate OIG audit. 

NASA has used waivers of liability for its aerospace activities to 
provide indemnification authority for previous test flights. These 
waivers are available under Section 308 of the National Aeronautics 
and Space Act (42 U.S.C. §24S8 (b» .. The waivers are available to 
users of NASA spacecraft and cover aerospace activities resulting 
from contract actions. For the X-33, however, the waivers are not 
available because: (1) NASA's industry partner will. be the owner of 
the X-33; and (2) NASA is using a cooperative agreement, not a 
contract, for Phase II of the X-33. 

Indemnification is required before the :first test flight of X-33, 
scheduled to begin in the spring of 1999. The cost of insurance, 
however, may be prohibitive or unavailable due to the inherent risks 
with an experimental program. The industry partners are reluctant to 
undertake space flight activities unless the liability risks can be 
mitigated. 

NASA has addressed liability relief concerns by proposing an 
amendment to Section 308 of the Space Act. Management officiaJs 
expressed no concerns about the amendment's passage. They said it 
was not controversial, has Congressional support, and Congress has 
passed similar legislation in the past to address liability issues in the 
COlJlD]8fcial Space Launch Act (49 U.S.C. Subtitle IX, ch.701, 
§§7010 1-70 119). 
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RECOMMENDATION 1 

Management's 
Response 

Evaluation of 
Management's 
Response 

ENVIRONMENTAL 
IMPACT 

NASA also included language in the cooperative agreement, NCC8-
115, acknowledging the potential liability to third parties. If the 
Section 308 amendment is enacted, NASA will agree to process the 
partner's application fbr io.d.ermriflcaton against claims of third parties. 
The indemnification would cover claims for death, bodily injury, or 
loss of or damaae to property resulting from flight testing of the X-33 
vehicle. 

NASA has been proactive with its proposed amendment to Section 
308. The Agency also has been seositive to industry liability concerns 
by including language to address the issue in the X·33 cooperative 
agreement. Liability issues, however, wiD remain unresolved until 
Congress enacts legislation or industry accepts respODSl1ri1ity for any 
third party Hability. 

If the proposed amendment fails, the industry partners are aware that 
they may be required, through insurance or otherwise, to accept 
responsibility. If this occurs, the partners can include the cost of 
insurance in their financial contribution, or take other meaSQreS to 
provide for financial protection against third party liability. This could 
alter the fimding available to perfonn planned program tasks. It could 
also cause schedule delays due to renewed negot:ii.tions necessary to 
incorporate redefined tasks. 

The Dh'ector, Space Transportation Division, and the NASA General 
Counsel (Code G) should continue to aggressively pursue resolution 
of third-party liability issues to ensure indemnification requirements 
are met before the planned X·33 test flights in the first quarter of 
1999. 

Management concurred with the recommendation. 

Management's comments are responsive to the recommendation. 'Ibis 
recommendation is closed. 

NASA has a responsibility to cmy out the applicable provisions of the 
National Environmental Policy Act (NEPA), while pursuing its 
mission. The RL V program has actively embraced this duty by 
including an environmental focus in program planning. An 
environmental assessment was used to support the program decision 
to continue Phase n ofX-33. Currently, the Final Environmental 
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RECOMMENDATION 2 

Impact Statement (EIS) for the X-33 project is being prepared and is 
scheduled for release in September 1997. 

Not surprisingly, significant eo.v:ironmental concerns have been raised 
because of the high risk nature of the X-33, an experimental flight test 
program. These concerns revolve around the potential risk of 
overflight to the human population and the environment. Potential 
eo:v.irom:neota impact issues inclu.de systems reliability, debris impact 
consequences, sonic booms and the effects on cultural resources. 

To date, the enviromnental analyses performed have not identified any 
issues that would preclude program continuation. NASA has and 
continues to review environmental effects of IlL V technologies and 
flight operation sites. Altemate flight test operations, flight test 
opera1ious &ciJities, flight test conidors, and propulsion systems for 
X-33 have been evaluated to identitY and scope the magnitude of 
relevant environmental issues. 

Further analyses will address environmental issues associated with the 
fabrication, assembly, testing and preparation of the flight operations 
and landing sites associated with the X-33. NASA wiD lead this effort 
in preparation of the EIS. Cooperating agencies include the U.S. 
Department of Defense, the Bureau of Land Management and the 
F ederal Aviation Administration. 

To help ensure that an issues w.i1l be explored, NASA has solicited 
comments from state and local govemments. Also, NASA has held 
public meetings and issued formal requests for written comments to 
obtain input and coordination with an interested and affected parties. 
In addition, the NASA OfB.ce of Inspector General has made the IlL V 
program offi.ce aware of enviromnental issues brought to its attention. 

NASA's brisk and active application ofNEPA is decisive in the pursuit 
ofllLV program goals. Completion of the EIS by September 1997, 
is critical to the p1anned X-33 test fiights. Any problems encountered 
could negatively impact the ambitious program schedules. 

The Director, Space Transportation Division, should continue to 
vigorously pursue current and emerging environmental issues to 
ensure: (1) completion of the BIS by September 1997; and (2) IlL V 
and X-33 program objectives and schedules can be met with minima) 
environmental impact. 
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Management's 
Response 

Evaluation 0/ 
Management's 
Response 

PROGRAM OFFICE 

SIZE 

Management concurred with the recommendation. 

MaDagemmt's comments are responsive to the recommendation. This 
recommendation is closed. 

Accurate, re6ab1e infurmation to substantiate that the MSFC program 
office is being maintained in accordance with OMB Phase n 
Programmatic Criteria is tmavai1able. To achieve significant cost 
reductions, the OMB, the Oftice of Space Transportation Policy, and 
NASA developed programmatic standards to use as the groundwork 
for demonstrating a. "new way of doing business." The criteria 
addressed the need for streamlined management methods to oversee 
RL V program development and demonstration efforts. It formally 
acknowled,ged that significant reductions in development and 
operations costs require a lean management plan. 

According to Phase n Programmatic Criteria, "the use of sman and 
efficient project offices is critical to demonstrating low cost 
development capabilities, streamlined acquisition strategies, minhnaJ 
government oversight, and other cultural changes required to meet the 
cost reduction goals of the RLV technology program" This wiD be 
shown by maintaining the RL V program management office, including 
the X-33, X-34, DC-XA, and dedicated technology management 
offices, at a level no larger than twenty people. The criteria further 
specified that the personnel would be divided, with eight at NASA 
Headquarters (HQ) and twelve at MSFC. 

According to standards established by the ComptroDer General, 
program management has a responsibility to adopt an organization, 
methods, and procedures to ensure that resource use is consistent with 
laws, regulations, and policies. They are also tasked to obtain and 
maintain reliable resource data. More specifically, the RL V program 
has an agreement with the NASA Administrator to report program. 
progress toward meeting the decision criteria set forth for the RL V 
program, Phases n and III, to OMB. The criterion stipulates that the 
MSFC RL V program management office be maintained at a level no 
larger than twelve people. 

Om review ofRL V program. office organization documents revealed 
inconsistencies in data that NASA would use to demonstrate 
compHance with the OMB criteria. For example: 
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RECOMMENDA.TION 3 

Management's 
Response 

Bva/uadon of 
Management's 
Response 

• The number of positions shown on organization charts varied 
from ten to seventeen. 

• PayroD records showed ten RL V management positions; 
however, key personnel were not listed. 

• Phone listings showed eight RL V management positions, but 
two employees not included as RL V management charged 100 
percent of their time in fiscal year 1996, to a labor code 
reserved for RL V project managers. 

Because the program office is smaD and management could identify, 
on an individual basis, the reasons for the data discrepancies, adequate 
record keeping was not considered a priority. While the RL V 
program appears to meet the intent of the OMB guidelines to maintain 
a smaD program office, written records to confirm the number of 
people maintained in the MSFC office are inadequate. 

Pertinent infimnation is required for management control of resources, 
to mcilitate operations control and decision making abilities. The data 
must be sufficient t~ maintain its relevance and value to management. 
Incomplete and inaccurate documentation impedes management's 
ability to ef1iciently track the information. Accurate accounting for 
program personnel is required to confirm. that OMB guidelines are 
being fonowed. 

The Director, Space Transportation Divison, should ensure 
appropriate records are available to demonstrate compliance with 
OMB requirements. 

Concur. To assist in complying with OMB guidelines, RL V project 
management of1icia1s at MSFC now utilize a monthly report that 
provides the capability to monitor actua1labor charges to the program. 
This will ensure only ap'propriate personnel charge their time and 
attendance to RL V project codes. 

Management's action is responsive to the recommendation. This 
recommendation is closed. 
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National Aeronautics and 
Space Administration 

Headquarters 
Washington, DC 20546-0001 

APPEJIDIX A 

Reply to Attn ~: R MAR 14 1997 

TO: 
THRU: 

FROM: 

W/Acting Assistant Inspector General for Auditing 
G/General Counsel 7~ 

R/Deputy Associate Administrator for 
Aeronautics and Space Transportation Technology 
(Space Transportation Technology) 

SUBJECT: Draft Audit Report 
Reusable Launch Vehicle Program 
Assignment No. A-MA-96-001 

I have reviewed the subject report and concur with the 
report's recommendations. The following comments are related 
to Recommendation 3: 

To assist in complying with OMS guidelines, RLV project 
management officials at MSFC now utilize a monthly report 
that provides the capability to monitor actual labor 
charges to the program. This will ensure only 
appropriate personnel charge their time and attendance to 
RLV project codes. 

If you have any questions or need additional information 
concerning my comments, please call me at 358-4579. 

Gary E(jpayton (/ 

cc: 
R/Dr. Whitehead 
RB/Mr. Fuller 
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ADDmONAL COPIES 

To obtain additional copies of this audit report, contact the Assistant Inspector General for 
Auditing at 202-358-1232. 

SUGGESTIONS FOR FUTURE AUDITS 

To suggest ideas for or to request future audits, contact the Assistant Inspector General for 
Auditing. Ideas and requests can also be mailed to: 

Assistant Inspector General for Auditing 
NASA Headquarters 
CodeW 
300E St., SW 
Washington, DC 20546 

NASA HOTLINE 

To report fraud, waste, abuse, or mismanagement, contact the NASA OIG Hotline by calling 1-
800-424-9183; 1-800-535-8134 (IDD); or by writing the NASA Inspector General, P.O. Box 
23089, ~ 'Enfant Plaza Station, Washington, DC 20026. The identity of each writer and caller 
can be kept confidential upon request to the extent pennitted by law. 
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National Aeronautics and 
Space Administration 

Headquarters 
Washington, DC 20546-0001 

Reply to Attn of W 

TO: 200-1IDirector, Ames Research Center 

FROM: WI Acting Assistant Inspector General for Auditing 

SUBJECT: Final Audit Report on ARC Support of SElTs High 
Resolution Microwave Survey Program 

Assignment No. A-AR-96-002 
Report No. IG-97-027 

June 30, 1997 

The Office of Inspector General has completed an audit of ARC's support of the High 
Resolution Microwave Survey (fIRMS) Program. We found that ARC improperly 
supported the fIRMS Program after Congress terminated the program's funding. Support 
included purchasing unique, special purpose equipment; using an Intergovernmental 
Personnel Act assignment agreement; and, lending NASA-owned equipment to the Institute. 
The OIG issued a draft report to management on April 24, 1997. Management's response 
was considered responsive to our recommendations, and is included in its entirety as 
Appendix 2 of the report. 

A copy of the report is enclosed. Additional copies have been forwar.ded to the ARC Audit 
Liaison Representative for further distnbution. In accordance with NMI 991 O.lB, please 
include our office in the concurrence cycle to close Recommendation 1 of the report. We 
consider Recommendations 2,3,4, and 5 closed. If you have any questions, please call me 
at 202-358-1232. 

Robert 1. Wesolowski 

Enclosure 

cc: 
ARCIWIOIG Program Director (w/o encl.) 

200-9lDirector of Center Operations 
241-111 Audit Liaison Representative ( w/6 encl) 



This page intentionally left blank 

10-97-027 



Table of Contents 

INTRODUCTION ................................................. 1 

OBJECTIVES, SCOPE, AND METHODOLOGY ............................ , 3 

OBSERVATIONS AND RECOMMENDATIONS ............................. 5 

RFI PROCESSOR IMPROPERLY BOUGHT AND NEVER USED ............ 5 

IPAIMPROPERLYUSED ...................................... 6 

EQUIPMENT IMPROPERLY LENT ................................ 7 

OTHER IMPROPER SUPPORT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 

CONCLUSION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 

GENERALCO~S ........................................... 13 

EXHIBIT 1 - PHOTOGRAPH OF RFI PROCESSOR ......................... 1-1 

APPENDIX I-RAPmAcTIONREPORT-IG-97-008 .................... AI-I 

APPENDIX 2 - TOTAL UNAUTHORIZED SUPPORT IDENTIFIED BY THE OIG ... A2-1 

APPENDIX 3 - MANAGEMENTS RESPONSE .......................... A3-1 

APPENDIX 4 - DISTRIBUTION LIST. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A4-1 

APPENDIX 5 - MAJOR CONTRIBUTORS ............................. AS-l 

IG-97-027 



This page intentionally left blank 

10-97-027 



ARC SUPPORT OF SETI'S IDGH RESOLUTION 
MICROWA VE SURVEY PROGRAM 

INTRODUCTION 

The NASA Office of Inspector General (010) has completed an audit 
of NASA Ames Research Center's (ARC) continued relationship with 
the High Resolution Microwave Survey (HRMS) Program NASA 
and the Search for Extraterrestrial Intelligence (SETI) Institute 
conducted the program before October 1, 1993. The Institute has 
conducted the program since that date. The pwpose of the audit was 
to determine whether ARC complied with the Congressional mandate 
to terminate NASA funding of the program, and with applicable 
property controls. 

On November 14, 1996, the 010 issued Rapid Action Report 10-97-
008 that addressed other instances ofHRMS Program support after 
the funding termination. The 010 and Headquarters' Code B agreed 
that NASA would postpone action on Recommendation 1 until the 
010 issued this final report. ARC concurred with 010 
Recommendations 2, 3, and 4. 
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OBJECTWES, SCOPE, AND METHODOLOGY 

The attached rapia action report describes NASA's relationship with 
the fIRMS Program, and the audit's objectives, scope and 
methodology. The report (page 2) also provides the background on 
Congress' termination of funding for the fIRMS Program. We 
conducted our audit field work during the period January 1996 
through December 1996, according to generally accepted government 
auditing standards. The audit included such examinations and tests of 
applicable records and documents as we considered necessary in the 
circumstances. 
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OBSERVATIONS AND RECOMMENDATIONS 

RESULTS OF AUDIT 

RFI PROCESSOR 
IMPROPERLY BOUGHT 

AND NEVER USED 

ARC continued to support the SETI Institute's HRMS Program after 
October 1, 1993, when Congress terminated NASA's participation in 
the program. In Rapid Action Report (RAR) IG-97-008, we 
identified three Small Business Innovation Research (SBIR) contracts 
under which ARC improperly provided or planned to provide 
$714,058 of equipment and other support to the SETI Institute 
(contracts NAS 2-14245, NAS 2-13974 and NAS 2-12936). 

Our subsequent audit work revealed the following additional instances 
of improper support. 

• ARC purchased a Radio Frequency Interference (RFI) 
processor costing $490,120 for the HRMS Program. 

• ARC assigned a manager to the Institute's HRMS Program 
under an 18-month Intergovernmental Personnel Act (IPA) 
agreement. We estimated the HRMS-related cost of the 
agreement at $70,000. 

• ARC lent or transferred other NASA equipment to the 
Institute estimated to cost $59,480. 

• ARC allowed II of the Institute's HRMS employees to 
continue using ARC facilities until October 1994. We 
estimated the value of facilities improperly provided at 
$12,569. 

Appendix 2 summarizes the total amount of unauthorized support 
($1,346,227) identified by this audit and the rapid action report. 

We discuss the additional instances of improper support below. We 
believe each instance violated the Congressional funding termination 
for the HRMS Program. 

Two weeks after Congress terminated NASA funding for the HRMS 
Program, ARC awarded a contract for a unique, special purpose RFI 
processor for the HRMS Program. ARC subsequently lent the 
processor to the Institute where it remained unused for 11 months. 
The Institute then returned the processor to ARC where it awaits 
disposition. ARC should find an alternate use for the RFI processor 
or dispose ofit according to prescnoed property disposal proc~dures. 
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IPA IMPROPERLY 
USED 

On October 15, 1993, ARC awarded an SBIR Phase II contract (NAS 
2-13920) for a unique, special purpose RFI processor for the fIRMS 
Program Sometime during the period October I - 15, 1993, ARC's 
cognizant contract specialist asked the then Microwave ObseIVing 
Project (i.e., fIRMS) manager whether ARC should award the 
contract considering the Program's termination. The manager stated 
that "this proposal Was' still in effect and this contract should be 
awarded so that this research can continue . . . this is still needed 
research and the closure of SETI office should have no influence on 
this award /I ARC then awarded the contract for the RFI processor 
at a cost of$490, 120. 

After accepting delivery of the equipment, ARC lent the processor to 
the SETI Institute on October 25, 1995. The Executive Director, 
SET! Institute, advised the OIG that the Institute had never used the 
equipment since the day NASA delivered it to the Institute. ExlnDit 1 
is a photograph of the RFI processor in its unused state at the SET! 
Institute. 

On October 3, 1996, following the Executive Directors discussion 
with the OIG, the Institute returned the processor to ARC. As of 
January 28, 1997, ARC was still attempting to find an alternate use for 
the equipment. 

ARC assigned a NASA employee to the Institute's HRMS Program 
under an I8-month Intergovernmental Personnel Act (IPA) 
assignment agreement. We estimated the HRMS-related cost of this 
assignment to be $70,000. 

The SET! Institute Director advised ARC that termination activities 
were completed as of March 31, 1994. According to ARC records, 
ARC employees were reassigned from fIRMS activities to other 
programs as of March 31, 1994. On April 1, 1 ~4, ARC assigned 
Dr. D. Kent Cullers, SET! Signal Detection Scientist, to the SETI 
Institute under an IPA agreement. The initial period of the agreement 
was 6 months. ARC later extended the agreement by an additional 12 
months. Under the terms of the agreement, Dr. Cullers participation 
was essential to completing "detection systems and strategies to be 
used by the SET! Institute." The agreement said that completion of 
the detection systems would ensure that the government investment 
in SETI research would be used effectively, and that the technology 
developed by NASA would be efficiently transferred to the private 
sector. 
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EQUIPMENT 
IMPROPERLY 
LENT 

During the I8-month term of the IPA agreement, ARC paid Dr. 
Cullers' full salary and benefits. Dr. Cullers advised the OIG that 
during this period, he spent about 50 percent of his time on HRMS 
activities and about 50 percent of his time on other NASA activities. 
We estimated his HRMS-related salary (burdened) during the 18-
month period, at $70,000. ARC paid his salary and benefits with 
Research & Program Management funds. 

ARC assigned Dr. Cullers to the Institute because of his background 
and expertise in HRMS activities. After working 18 months with the 
Institute under the IPA agreement, Dr. Cullers resigned from NASA 
to become an employee of the SETI Institute. He is currently the 
Institute's Senior Scientist and Manager of Project Phoenix, formerly 
called the HRMS Program. 

During the period October 1994 to December 1994, ARC allowed 
SETI Institute personnel to physically relocate 29 pieces of NASA­
owned equipment, costing $59,480, to the Institute's facilities in 
Mountain View, California. ARC did not follow prescn"bed 
procedures governing the equipment transfer. Further, ARC's 
property records showed that the equipment was still at ARC and not 
at the Institute. ARC should immediately recover all NASA property 
being used by the Institute's HRMS Program. 

NASA Handbooks 4200.ID and 4200.2 require that NASA officials 
approve any movement of NASA-owned equipment, whether by 
borrowing, loaning, leasing, or transferring. The Institute had 
informed ARC of its plans to relocate 15 of the 29 pieces of 
equipment. However, ARC took no action to formally transfer the 
equipment to the Institute. Property management officials were 
unable to explain why ARC had seemingly ignored NASA's property 
transfer procedures and were not aware that the Institute had 
relocated the equipment to its facilities in Mountain View. 

Most of the relocated equipment consisted of general purpose 
personal computers, printers, and monitors. The Institute's records 
showed that the Institute had assigned most of the equipment to 
Institute personnel who worked on the HRMS Program. As of 
January 1997, the status of the 29 pieces of equipment was as follows: 
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OTHER IMPROPER 
SUPPORT 

CONCLUSION 

RECOMMENDATION 1 

No, of Items 
4 

It 
1 
3 

lQ 
29 = 

Total Cost 
$11,867 

10,480 
800 

10,975 

25.358 
$ 59,480 

Location 
Returned to ARC in 8/95 
Returned to ARC in 11/96 
Unknown 
SETrs observatory at 

Greenbank, Maryland 
SETI Institute 
Total 

ARC allowed the Institute's HRMS Program to continue using 
Government-owned property, long after Congress terminated NASA's 
funding for the program. To ensure that ARC complies with the 
intent of Congress, ARC should immediately recover all NASA 
property being used by the Institute's HRMS Program and comply 
with prescnDed property controls regarding the release of 
Government-owned property to ARC contractors and grantees. 

ARC allowed 11 Institute HRMS employees to work at ARC after 
Congress terminated NASA funding for the HRMS Program. ARC 
and the SETI Institute agreed that Institute employees would remain 
at ARC through March 1994, to phase out all HRMS work at ARC. 
The SETI Institute Executive Director notified ARC that HRMS 
termination activities were completed as of March 31 t 1994. 
However, these employees continued to occupy office space at ARC 
and use Government property including laboratory and office 
equipment during the period April through October 1994. Using cost 
data provided by ARC's Fmancial Management Division, we estimated 
the value of facilities support (office space) to these 11 In~titute 

employees at $12,569. Data were not adequate to estimate the value 
of laboratory and equipment support used. 

The audit showed that ARC had improperly provided various types of 
support to the HRMS Program after Congress terminated NASA 
funding of the program. I.ti recognition of the findings stated in this 
report and our previously issued rapid action report, we make the 
followingreconunendations. 

The NASA Chief Financial Officer/Comptroller, Code B, should 
report to Congress that NASA used SBIR and other funds to support 
the fIRMS Program after Congress terminated funding of the 
program 
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Management Response 

Evaluation 0/ 
Management's Response 

RECOMMENDATION 2 

Management Response 

Concur, with conditions. ARC understands that the actions taken may 
have created the appearance of having continued to fund the fIRMS 
program after Congressional direction to terminate funding. While the 
Center maintains that no improper actions were taken, we concur with 
the recommendation that NASA should inform Congress of the 
actions taken. 

ARC maintains that the actions referenced in this report and the 
attached rapid action report "may have created the appearance" of 
continued funding; nonetheless, it states that it did not act improperly. 
We disagree. Our audit findings disclosed a pattern of continued, 
unauthorized support that began when Congress terminated NASA 
funding of the program, and ended more than 3 years later after the 
01G issued its reports on the HRMS program. 

A memo from ARC's Manager, HRMS Survey Project, to ARC 
University Affairs, dated January 14, 1994, helps illustrate ARC's 
intention to continue supporting the program (in this case, with direct 
transfers of equipment) -- despite Congress' attempts to terminate it. 
The manager stated: 

"The HRMS itself is terminating as a NASA project by 
March 31,1994 .... it is our plan to provide as much of the 
material of the HRMS to the Institute through direct transfer 
and loans to make their continuation successful. " 

The actions to be taken satisfY the intent of the recommendation. 

ARC should find an ahemate use for the HRMS RFI processor (total 
cost $490,120) or dispose of the processor according to prescn'bed 
property disposal procedures. 

Concur. The RFI Processor was shipped to the SET! Institute for 
verification testing of the contract deliverable. The COTR of the 
SBIR contract attended the testing. After the testing was 
accomplished, the processor should have been returned to ARC, but 
was instead left at the Institute. The Institute did not use the 
processor in their HRMS Program, or any other program to our 
knowledge. ARC has had the RFI processor returned to ARC. We 
have reviewed other possible uses for the processor, but have not 
identified any at this time. We will dispose of the processor according 
to prescn'bed property disposal procedures. 
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Evaluation of 
Management's Response 

RECOMMENDA TION 3 

Management Response 

Evaluation of 
Management's Response 

RECOMMENDATION 4 

Management Response 

Evaluation of 
Management's Response 

RECOMMENDATION 5 

Management Response 

Evaluation of 
Management's Response 

The actions to be taken satisfY the intent of the recommendation. 

ARC should immediately recover all NASA property (total estimated 
cost SS9,480) being used by the SETI Institute's HRMS Program 

Concur. Review of this property revealed that property passes were 
improperly used for this equipment. Twenty-four of the 29 items have 
been returned to ARC for use on other programs. The remaining five 
items have been properly added to the SETI Institute loan agreement. 

The actions taken satisfY the intent of the recommendation. 

ARC should comply with prescn'bed property controls regarding the 
release of Government-owned property to ARC contractors and 
grantees. 

Concur. ARC agrees that we should assure that prescn"bed property 
control procedures should be followed in the use and loan of 
government equipment. A review found that proper procedures were 
not followed for all items. Proper documentation has been completed, 
and our employees have been reminded of the procedures and the 
necessity to follow them 

The actions taken satisfY the intent of the recommendation. 

ARC should ensure that it does not use Intergovernmental Personnel 
Act (IPA) Assignment Agreements to circumvent funding controls. 

Concur. ARC agrees that the IPA should not be used in such a 
manner as to give the appearance of frustrating the intent of 
Congressional guidance. With regard to SETI, we would note there 
was no legal issue as to the funding controls since the Congressional 
action did not extend to the research and program management 
appropriation. In the case of Dr. Kent Cullers, ARC believes that 
proper procedures to review and approve his IPA to support the 
transfer of technology to a not-for-profit organization were used. 

While ARC may have used proper procedures to review and approve 
the IPA agreement, we believe ARC has ignored the main issue; that 
is, that Congress intended to terminate JIll NASA funding for the 
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HRMS program To illustrate, Senator Richard H. Bryan - Nevada 
(see page 2 of our earlier rapid action report), had expressed concern 
that the program had continued after it was eliminated from the Fiscal 
Year 1993 authorizing legislation. In highlighting the program's 
legislative history, Senator Bryan stated: 

" ... After legislation was enacted [Le., FY 1993], NASA 
failed to carry out the mandate of the Congress in eliminating 
the program, but rather changed the characterization --, that 
is, the name -- of the program. So no longer do we have a 
search for extrate"estrial intelligence. Now we have a new 
program whose junction is identical in all respects to the 
program that we have been seeking to eliminate. It is called 
the high resolution microwave survey. " 

The response satisfies the intent of the recommendation. 
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GENERAL COMMENTS 

We appreciate the courtesy, assistance, and cooperation extended to 
us by NASA and contractor officials contacted during this audit. 

13 IG-97-027 



This page intentionally left blank. 

14 IG-97-027 



EXHIBIT 1 

..-
co 
C1) ... 
co 
'C 
~ 
() ... 
() 
'-" 

C1) ... 
::::l ... 

:0= 
(J) 
c: 

~ 
UJ 
en ... co ... 

~~I 
0 
(J) 

~i ' , 
(J) 
C1) 
() 

' ~~ I 

0 ... 
c.. 

111 ·111 u:: 
ex: 

~ ~ :i en .- .. :E 
ex: 
J: - . -- -. 

,, ~,~ 
• . 1.," 

~ ~~;.' 
, , 

, . 

" ' 

1-1 



AUDIT 
REPORT 

APPENDIX 

IG-97-008 

RAPID ACTION 

ARC's SUPPORT OF SETI's HIGH 
RESOLUTION MICROWAVE SURVEY 

PROGRAM 

AMES RESEARCH CENTER 

November 14, 1996 

OFFICE OF INSPECTOR GENERAL 

Al-l 



ADDITIONAL COPIES 

To obtain additional copies of this audit report, contact the Assistant Inspector General for 
Auditing at 202-358-1232. 

SUGGESTIONS FOR FtrrURE AUDITS 

To suggest ideas for or to request future audits, contact the Assistant Inspector General for 
Auditing. Ideas and requests can also be mailed to: 

Assistant Inspector General for Auditing 
NASA Headquarters 
CodeW 
300 ESt., SW 
Washington, DC 20546 

NASA HOTLINE 

To report fraud, waste, abuse, or mismanagement. contact the NASA OIG Hotline by calling 1-
800-424-9183; 1-800-535-8134 (roD); or by writing the NASA Inspector General, P.O. Box 
23089, L'Enfant Plaza Station, Washington, DC 20026. The identity of each writer and caDer can 
be kept confidential upon request to the extent permitted by law. 
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Headquarters 
W:lShlflgton. DC 205..16·0001 

W 

TO: B/ChiefFinancialOfficer 
D/Center Director, Ames Research Center 

FROM: WI Assistant Inspector General for Auditing 

November J 4, 1996 

SUBJECT: Final Rapid Action Report on ARC's Support oCthe SETI Institute 
Ames Research Center, Assignment No. A-AR-96-002 
Report No. IG-97-008 

APPENDIX 1 

An OIG audit of ARC's Support of the SETI Institute has identified matters requiring 
immediate management attention and/or action by the Center. The enclosed rapid action 
report is intended to provide earlY advice on these matters. Six additional copies of the report 
have been forwarded to the ARC/DIG Audit Liaison Representative for further distn'bution at 
the center. 

The DIGs audit work to date indicates that ARC continued to support the SETI Institute's 
High Resolution Microwave Survey (HRMS) project after Congress terminated funding of the 
project effective October 1, 1993. In March 1995, ARC used SBIR funds to purchase almost 
SO.6 million ofHRMS equipment, with the intent ofloaning the equipment (a data recorder) to 
the SETI Institute. Although the Center maintained that its support of research on the data 
recorder was based on its "commercial uses," ARC still had not identified a commercial user 
for the equipment as of September 18, 1996. 

Additionally, the Center needed to close a SO.5 million contract awarded in November 1988, to 
acquire a signal detector for use in the HRMS project. ARC deobHgated the contract's remain­
ing balance on September 26, 1995, but did not close the contract until September 17, 1996. 

The OIG issued a draft rapid action report to ARC management and to Code B, NASA 
Headquarters on October 10, 1996. We incorporated into the report managements' responses 
to the report's four recommendation. If you have any questions regarding this report, please 
call me at 202-358-1232. 

~ebra A. Guentzel' 

Enclosure 

cc: 
OIG Liaison Representative, ARC (w/6 encl.) 
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ARC SUPPORT OF SETI's HIGH RESOLUTION 

MICROWAVE SURVEY PROGRAM 

INTRODUCTION 

AMEs RESEARCH CENTER, CALIFORNIA 

The NASA Office of Inspector General is conducting a survey of 
NASA Ames Research Center's (ARC) continued relationship with the 
High Resolution Microwave Survey (fIRMS) project. The project 
had been conducted by NASA and the Search for Extraterrestrial' 
InteDigence (SETI) Institute prior to October I, 1993, and since then 
by the Institute. The purpose of the survey is to determine whether 
ARC complied with the congressional mandate to terminate NASA 
funding of the project, and with applicable property controls. During 
our survey, we identified certain conditions that warrant management's 
immediate attention. We have issued this rapid action report due to 
the significance and time sensitivity of these conditions. 

In the early 1970s, ARC began to consider the technology required for 
an effective search for extraterrestrial intelligence. By the late 1970s, 
SETI programs had been established at ARC and the Jet Propulsion 
Laboratory (JPL). Using large microwave radio telescopes, ARC 
would examine 1,000 Sun-like stars in a targeted search and JPL 
would sweep all directions in a sky survey. 

The SETI Institute was founded in 1984 as a nonprofit corporation 
for scientific and educational projects concerning the nature, 
distribution, and prevalence of life in the universe. The Institute 
conducts and/or encourages research and related activities in all 
science and technology aspects of astronomy and the planetary 
sciences, chemical evolution, the origin of life, biological evolution, 
and cultural evolution. 

NASA began funding the SETI Institute's fIRMS project in 1985 
(then called the Microwave Observing Program), under NASA 
cooperative agreement NCe 2-336. In Fiscal Year 1993, NASA 
funding of the HRMS project totaled about $12 million. 

I 
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In September 1993, in a Senate floor debate on NASA's Fiscal Year 
1994 Appropriations Act. Senator Richard H. Bryan - Nevada. cited 
other funding priorities as his reason for wanting to terminate the 
Microwave Observing Program, and expressed concern that the 
program had continued after it was eliminated from the authorizing 
legislation. Senator Bryan served on the Senate Commerce 
Committee. which was the authorizing committee for the program 
He highlighted the program's legislative history as follows: 

" ... last year, fiscal year 1993, the program [i.e., the 
Microwave Observing Program] was eliminated in the 
authorizing legislation. This program had been known for 
many, many years as the Search for Extraterrestrial 
Intelligence, ... After this legislation was enacted, NASA 
failed to carry out the mandate of the Congress in eliminating 
the program, but rather changed the characterization -, that 
is, the name - of the program. So no longer do we have a 

. search for extraterrestrial intelligence. Now we have a new 
program whose junction is identical in all respects to the 
program that we have been seeking to eliminate. It is called 
the high resolution microwave survey.'f (September 20, 
1993.) 

On September 22, 1993, Senator Bryan submitted Amendment No. 
911 to NASA's appropriations bill for Fiscal Year 1994, to prohibit 
the use offunds for the HRMS project. Effective October 1, 1993, 
Congress withdrew its support of the HRMS project. 

The Appropriations Act, Public Law 103-124, dated October 28, 
1993, stated "Provided, That not to exceed $1,000,000 under this Act 
shall be available for the Towards Other Planetary Systems/High 
Resolution Microwave Survey Program (also known as the Search for 
Extraterrestrial Intelligence Project)." The conference report 
explained the purpose of the funds as follows: 

"Finally, the conferees have agreed to include a provision 
proposed by the Senate and modified to limit to $1,000,000 
any funds made available under this act for the Towards 
Other P!J:IMtary Systems/High Resolution Microwave Survey 
Program (also known as the Search for Extraterrestrial 
Intelligence Project). The $1,000,000 included for this 
activity is available only for termination costs. II 
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OBJECTIVES, SCOPE, AND METHODOLOGY 

OBJECTIVES 

SCOPE AND 

METHODOLOGY 

MANA.GEMENT 

CONTROLS REVIEWED 

AUDIT FIELD WORK 

The objectives of the survey are to determine whether NASA: 

• Terminated funding for the fIRMS project as 
mandated by Congress on October I, 1993; and 

• Properly transferredlloaned equipment to the SET) 
Institute. 

In addressing our objectives, we interviewed ARC and SETI Institute 
officials; examined ARCs funding and expenditure records; examined 
transactions concerning the purchase, maintenance, transferlloan of 
equipment; and reviewed other relevant documents. Our audit work 
to date has primarily focused on the first objective and is continuing 
on both objectives. 

We reviewed management controls to the extent needed to satisfY 
the survey objectives, including controls over: 

• Funding and administration of cooperative 
agreement NCC 2-336. 

• Equipment loaned to the SETI Institute. 

• Use ofIntergovemmental Personnel Act (IPA) 
agreements. 

• Award of Small Business Innovation Research 
(SBIR) contracts to acquire fIRMS equipment. 

Audit field work began in January 1996 and is continuing. Field work 
is being performed at ARC and the SETI Institute. The audit is being 
performed according to generally accepted government auditing 
standards, and includes such examinations and tests of applicable 
records and documents as are considered necessary in the 
circumstances. 
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OBSERVATIONS AND RECOMMENDATIONS 

INTERIM RESULTS 

OFAuDIT 

TAKE ACTION ON 
DATA RECORDER 
CONTRACT 

Report to Congress on 
HRMS Funding 
Activities 

ARC bas continued to support the SETI Institute's High Resolution 
Microwave Swvey (fIRMS) project. despite actions taken by 
Congress to terminate it. Audit work to date indicates that ARC 
awarded a $0.6 million contract (NAS 2-14245) to purchase 
equipment for the fIRMS project, .aftm: Congress terminated NASA 
funding of the project effective October 1, 1993. The contractor was 
expected to deliver the equipment to ARC in September 1996. The 
audit also disclosed a contract (NAS 2-12936) to purchase HRMS 
equipment, awarded before Congressional termination, that ARC 
continued to fund for work performed after termination. As of 
August 26, 1996, ARC still had not issued a change order to close the 
contract. 

Contract NAS 2-14245 (DBMS data recorder) -- ARC planned to 
lend tQ the SETI Institute almost 50.6 million ofHRMS equipment 
that ARC purchased after Congress terminated NASA funding of the 
project. After the OIG expressed its concerns to the Center on ~ 
matter, an ARC official advised that ARC had changed its position 
and would either modifY the data recorder for use with other NASA 
equipment, or make the recorder available to other government 
agencies. If the equipment is loaned to the Institute, NASA will use 
50.6 million of funds for a purpose not intended by the Congress. 
Details follow. 

On January 5, 1994, ARC awarded an SBIR Phase I contract (NAS 
2-13974) for 569,957, to determine the feasibility of adapting a data 
recorder for the fIRMS project. FISCal Year 1993-94 funds were used 
to fund the contract. According to the Phase I Final Report, II the 
JuruJamental ,oal of this SBfR project [Phase l] is to find a way to 
use the VLBA [Very Long Baseline Array] Recorder for recording 
and playing back SETf data. It (Emphasis added) 

On March 24, 1995, ARC purchased HRMS equipment under a 
follow-on SBIR Phase n contract valued at 5599,101. Fiscal Year 
1995-96 funds were used to fund the contract. The Phase n contract 
was for the purchase of one Very Long Baseline Array (VLBA) data 
recorder consisting of a Modified DR 10 I-A high density tape 
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recorder and a high performance parallel interface (HIPPI) Test Set. 
According to the S8IR Phase II proposal 

" ... Phase I work war carried outfor the purpose of showmg 
how SETI data may he recorded . ... However. the HIPPI 
interface makes the system completely general and the 
recorder may he usedfor any data source for which the total 
required recording rate does not exceed the maximum for the 
configuration chosen. " 

The former NASA Contracting Officer's Technical Representative 
(COTR) for this contract stated that the funds used to purchase the 
recorder were not subject to Congress' decision to terminate NASA 
funding. * He cited two reasons: (1) The S8IR funds used to 
purchase the equipment were not tied to the SET! program and were 
not part of the $1 million provided by Congress for project 
termination; and (2) the data recorder could be used in non-SETI 
applications. Notwithstanding the former COTR's rationale, we 
believe the Phase I and II contracts were clearly intended to further 
NASA's support of the fIRMS project. NASA's intentions were 
evidenced by the many references to HRMS or SEll throughout the 
Phase I and IT proposa1s, and by the names of officials associated with 
the fIRMS project who signed various documents related to the 
proposals. 

In our opinion, ARC's award of the Phase I and II contracts 
circumvented Congress' intent to limit funding of HRMS activities to 
termination costs only. Therefore, NASA should notifY Congress that 
it used S8IR funds to support the HRMS project after Congress 
terminated NASA funding of the project. . 

The data recorder was expected to arrive at ARC in September 1996. 
According to the current COTR for this contract, the COTR planned 
to transfer the data recorder under a loan to the SETI Institute's 
fIRMS project where it would have been used to help search for 
extraterrestrial radio transmissions. 

* The former COTR is now the Institute's Senior Scientist and 
Manager of Project Phoenix, formerly called the HRMS project. 
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ARC should Dot loan this equipment to the SETI Institute without 
Congressional approval to release it. If such approval is not 
forthcoming, then ARC should find another use for the equipment 
within NASA, or properly dispose of the equipment. 

Contract NAS 2-12936 (SET. silnal detector) -- ARC needs to 
close contract NAS 2-12936 to avoid incurring possible additional 
contract costs and, in turn, using funds that Congress intended for 
other purposes. Specifically, the results of our swvey showed that 
ARC awarded this $500,000 SBm Phase n contract on November IS, 
1988, to acquire a "SEll Signal Detector Prototype System 86-1," for 
use in the fIRMS project. 

ARC continued to spend money on this contract through March 1994, 
for additional contractor work performed on the equipment after 
October 1, 1993. (The amount expended after October I, 1993, 
totaled $45,000; funds for this contract were obligated in Fiscal Year 
1990. J ARC has made no contract payments since March 1994. The 
contract has remained open almost 6 years beyond the original 
completion date (November 17, 1990), and almost 3 years after 
Congress terminated NASA's support of the fIRMS project. Progress 
payments totaled $230,000. ARC deobligated the remaining 
$270,000 on September 26, 1995. Almost one year later, ARC still 
had not issued a change order to close the contract. 

The former COTR for this contract advised the OIG that ARC was 
justified in continuing to fund the contract after October 1, 1993, 
because SBm funds were not tied to the HRMS project. We believe 
ARC circumvented Congressional intent by using SBIR funds as a 
means to continue supporting the HRMS project. 

As of August 6, 1996, the Center anticipated issuing a change order 
that would close the contract. Because the contract is still open, the 
Center should expedite the contract closeout process. 

The NASA Chief Financial Officer/Comptroller, Code a, should 
report to Congress that NASA used SBIR funds to support the 
HRMS project after Congress terminated funding of the project. 

Although the recommendation was specifically directed to 
Headquarters' Code B, both Code B and ARC management 
responded. The Chief Financial Officer, Code B, deferred to ARC's 
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response, stating "Should the Ames response to this draft report be 
unconvincing to you, we would have no objection to disclosing your 
findings to the Congress." 

ARC maintained that at the time it recommended awarding the SBm 
Phase I contract, ARC had not been directed to terminate spending on 
the HRMS program ARC further maintained that although the 
related proposal was written in terms of its specific application to the 
fIRMS program, the VLBA equipment had a broader application, as 
well as commercialization potential. When ARC received notice to 
terminate fIRMS support, ARC said it again reviewed the proposal 
and decided to continue with the award based on the potentially wider 
application of the work within NASA and on its high 
commercialization potential. 

The full text of the Code B and ARC responses is included as 
Appendices A and B to the report . . 
Headquarters' Code B and ARC management have not adequately 
supported their response to Recommendation 1. Our reasons follow: 

1. The proposal stated that Phases I & n of the proposed 
SBIR contracts were to: 

" . . . formulate a plan for using the Very Long 
Baseline (VLBA) tape recorder for recording High 
Resolution Microwave Survey data (HRMS). " 

tt • • • find a way to use the VLBA Recorder for 
recording and playing back SETf data. " , 

" . . . make the signal and control intetfaces 
sufficiently general so that the upgraded VLBA 
Recorder may be used in a variety of applications. 
This is to be done both for NASA and with the 
objective of finding commercial uses. " 

ARC continued to support a research effort that Congress had 
specifically tenninated. It now maintains that it justifiably 
supported research on the data recorder based on the 
"commercial uses" (Goal 3) that it expected to find for the 
recorder. Notwithstanding ARC's position, Goals 1 and 2 
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directly supponed the HRMS program and. according to the 
Phase n proposal Goal 2 represented the "fundamental goal" 
of the contract. 

Agencies can use SBIR contracts only to suppon authorized 
"technical topics. " Because Congress had previously 
terminated the fiRMS program, the fiRMS program could no 
longer be considered an authorized technical topic. 
Accordingly, ARC awarded contract NAS2-14245 for an 
unauthorized purpose (Le., "to modifY a VLBA recorder for 
use in fiRMS recording"). 

Goal 3 is common to any SBIR contract and was of secondary 
importance. In this regard., if the quest for commercial uses of 
NASA-funded new technology were the sole reason for 
SBIRs, then NASA could embark on virtually any research 
endeavor it pleased, without consideration to whether the 

, research supponed an authorized NASA program Clearly, 
SBIRs confer no such "blanket" authority on the sponsoring 
agency., 

2. ARC had ample time to eliminate the frequent and specific 
references to HRMS-oriented goals in the Phase I and n 
proposals and contracts. ARC made no such revisions. 
Specifically, ARC made no substantive changes to the Phase 
I proposal during the 3-month period from October 1, 1993, 
to Janwuy 5, 1994 (date of the Phase I contract). Also, ARC 
made no substantive changes to the Phase n proposal during 
the 9-month period from July 1, 1994, to March 24, 1995 
(date of the Phase n contract). ARC did not even change the 
title of the Phase IT proposal or contract, which remained: 
"Use of the VLBA Recorder for HRMS Recording." The 
absence of substantive revisions to the fIRMS-orientation of 
these proposals and contracts strongly suggests that ARC 
intended to continue supponing the fIRMS program after 
Congress had terminated it. Finally, ARC's statement that it 
continued to fund the proposals only because of their non­
HRMS applications, is not supponed by the documentation 
that ARC presented to the OIG. 
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3. The Phase II contract made no mention of other possible 
users. In fact. ARC had not identified other potential users of 
the data recorder equipment until after the OIG advised ARC 
of its concerns regarding the intended recipient, the SETI 
Institute. Specifically, on May 15, 1996, the COTR for 
contract NAS 2-14245 advised the OIG that he planned to 
have the data recorder delivered to the SETI Institute because 
it was the most likely user of the equipment. We then advised 
the COTR of our concerns regarding the propriety ofms plan. 
As of about September 18, 1996, when we requested a 
meeting with ARC officials on this subject, ARC still had not 
identified another user for the equipment. On September 25, 
1996, the date of our audit exit conference, ARC officials 
indicated they would probably have the data recorder shipped 
to the National Radio Astronomy Observatory in New 
Mexico. 

ARC's actions after October I, 1993, have shown a pattern of 
continued support to the fIRMS program. Accordingly, we believe 
ARC circumvented Congressional intent and improperly expended 
additional hundreds of thousands of dollars. 

Code B has stated its willingness to disclose the 01G's findings to the 
Congress. Code B's notification to Congress will satisfY the intent of 
the recommendation. 

If NASA wants to provide equipment purchased under contract NAS 
2·14245 to the SETI Institute, then the NASA Chief Financial 
OfficerJComp~ol1er, Code B, should obtain approval from Congress 
~~~ . 

Concur. Code B stated "The Center concurs with this 
recommendation. However, ARC hal not provided. and does not 
intend to provide, any hardware developed under this SBIR contract 
to tlw SETllnstitute, or to any other company, for use on the HRkfS 
project. " 

The Center's response satisfies the intent of the recommendation. 
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lfCongressional approval is not obtained regarding contract NAS 2-
14245, then ARC should initiate actions to find another use for the 
equipment within the agency, or properly dispose of the equipment. 

Concur. ARC stated "[t Was' tlu! stated intent in tlu! Phase /I proposal 
to identify non-HRMS users during the Phase /I contract. The 
National Radio Astronomy Observatory (NRA 0) in Socorro. New 
Mexico, has been identified as such a user. Negotiations are 
presently underway to conduct the test program there. " 

The Centers response satisfies the intent of the recommendation. 

ARC should direct the contractor to cease work on contract NAS 2-
12936, and expedite the termination process for this contract. 

ConcUr. ARC stated "The contract was closed on Septemher 17, 
1996 (see Enclosure). We request that your final report reflect the 
closure. " 

The Centers response satisfies the intent of the recommendation. The 
OIG acknowledges the closure of contract NAS 2-12936. 
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GENERAL COMMENTS 

We appreciate the courtesy. assistance. and cooperation extended to 
us by NASA and contractor officials contacted during this survey. 
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National Aeronautics and 
Space Admlntstratlon 

Headquarters 
Washington. DC 20546·0001 

=leo1y 10 Ann Of B 

TO: W/Assistant Inspector General for Auditing 

FROM: B/Chief Financial Officer 

APPENDIX A 

NOV A 1996 

SUBJECT: Draft Rapid Action Report on ARC's Support of the SETI Institute, 
Ames Research Center, Assignment No. A-AR-96-002 

We have reviewed the subject draft rapid action report and our comments on 
Recommendations 1 and 2 are as follows: 

Recommendation No.1: 

The NASA Chief Financial Officer, Code B, should report to Congress that NASA 
used Small Business Innovation Research (SBIR) Funds to support the High 
Resolution Microwave Survey (HRMS) project after Congress terminated funding 
of the project. 

The Center does not concur with this recommendation. The Center maintains 
that no SBrR funds were spent specifically in support of the HRMS project, only. 
after October 1, 1993. the Congressional mandated termination date. 

The purpose of the NASA SBIR Program is to seek "innovative concepts in SBIR 
that meet NASA mission needs and have potential for commercial applications." 
Thus, the SBI R program has two purposes, both of which have been approved 
by Congress. Given the wide potential application of the technology proposed in 
the HRMS related SBIR's (both within NASA and for commercialization). it was 
decided to continue with the award of the SBIR contracts. It was also decided to 
redirect the contracted efforts toward non-HRMS uses, which was done. 

Should the Ames response to this draft report be unconvincing to you, we would 
have no objection to disclosing your findings to the Congress. 

A-I 



Recommendation No.2: 

If NASA wants to provide equipment purchased under Contract NAS2-14245 to 
the SETI Institute, then the NASA Chief Financial Officer, Code 8, should obtain 
approval from Congress to do so. 

The Center concurs with this recommendation. However, ARC has not 
provided, and does not intend to provide, any hardware developed under the 
S81R contract to the SETI Institute, or to any other company, for use on the 
HRMS project. 

Should you have any questions regarding our response, please contact Ralph H. 
Robinson, Chief Financial Officer, ARC, at (415) 604-5068. 

/J ~ ,1 ., 

. 
Arnold G. Holz 

A-1 



Nallonal Aenjnautlcs .Jnrj 

Space Admlnls[ra[lor 

Ames Research Center 
MoHett Field. CA 94035-1000 

rGT 2: 199P, ;;;~: . ':- .w- 0' J:241·11 01 

TO: NASA Headquarters 

APPENDIX 8 

Attn:WIOebra A. Guentzel, Assistant Inspector General for Auditing 

FROM: Director of Center Operations 

SUBJECT: Draft Rapid Action Report on ARC's Support of the SETI Institute 
Ames Research Center Assignment No. A-AR-96-002 

The Center has reviewed the subject draft report and appreciates the opportunity to 
respond. The following are our comments regarding the Observations and 
Recommendations 3 and 4, as requested. 

RESPONSE TO OBSERVATIONS: 

The Center does not agree with the first sentence of the ·Observations and 
Recommendations· section of the report. We understand. however, how a review of 
the relevant documents could result in such a determination. Unfortunately, the 
documentation was not kept current. The language used in the SBIR contracts should 
have been changed, after the termination of the HRMS project, to accurately reflect the 
broader application of the efforts and modified non-HRMS emphasis, thereby avoiding 
this confusion regarding intent. 

The Center maintains that no SBIA funds were spent in support of the HRMS project 
after the October 1, 1993, Congressional mandated termination date. The following 
comments about the SBIR contracts in question are provided with the two SBIR efforts 
addressed in the order to which they are referred in the subject report. 

Contract NAS2-14245 (HRMS data recorder): The SBIA Phase I contract NAS2-
13974 was awarded on January 5, 1994, to Interferometries to determine the feasibility 
of adapting the VLBA data recorder (originally developed by the National Radio 
Astronomy Observatory - NAAO) to high rate, high data load usage. The successful 
Phase I was followed by a Phase II contract, NAS2-14245, on March 24, 1995. to do 
the technology qevelopment and delivery of a general purpose, prototype high speed, 
bulk storage tape recorder. 

At the time the award of the Phase I contract was recommended, we had not been 
directed to terminate spending on the HAMS program. Thus, the proposal was written 
in terms of its specific application to the HAMS program. However, the proposal and 
the evaluation of it made reference to the broader application to NASA's mission and 
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the commercialization potential. The notice to terminate HRMS was received before 
the actual award was made. After that notice. we reviewed the recommendation 
again. We decided that due to the potentially wide application of the work within 
NASA and the high commercialization potential, we would continue with the award. 

SBIR Phase I contracts are short term activities; 6 months to do the work, write the 
Final Report. and submit the Phase" Proposal. Therefore, companies rely heavily on 
databases that they have readily at hand. The SBIR Phase I Final Report by 
Interferometrics for "Use of the VLBA Aecorder for HAMS Data Aecording" does state, 
as noted by the OIG, that "the fundamental goal of the SBIR project is to find a way to 
use the VLBA Recorder for recording and playing back SETI data. " The Final Aeport 
goes on to state, "An equally important goal is to make the signal and control 
interfaces sufficiently general so that the upgraded VLBA Recorder may be used in a 
variety of applications. This is to be done both for NASA and with the objective of 
finding commercial uses. " 

The purpose of the NASA SBIA Program is to seek lIinnovative concepts in SBIA that 
meet NASA mission needs and have potential for commercial applications.· Thus, the 
SBIA program has two purposes, both of which have been approved by Congress. 
Given the wide potential application of this technology as discussed in the Phase II 
Proposal (real-time spacecraft or wind tunnel data, as well as other large recording 
capacity users, i.e~. EOS data streams, and non-NASA archival storage for movie 
industry, computer networks, super computer peripherals, etc.). it was decided to 
continue with the award of the Phase II contract to develop a prototype unit. 

As also stated in the Phase" Proposal. the contractor intended to identify an appro­
priate testbed during the contract: "We anticipate identifying a system within NASA or 
some other organization which meets those requirements and arranging for a field 
test." The National Aadio Astronomy Observatory (NAAO) in Socorro, New Mexico. 
has been identified as this potential test-bed and negotiations are presently underway 
with them. No delivery of any hardware, developed under this SBIA contract, has 
been or will be made to the SETI Institute, or any other company, in support of the' 
HAMS project at NASA's expense. 

Contract NAS2-12936 (SETI signal detector): SBIA Phase II contract NAS2-12936 
was awarded to Silicon Engines on November 18, 1988, to develop both analytical 
simulations of and a hardware prototype of a Signal detector that would meet the 
needs of the SETI Program, as well as being applicable to other activities which 
require the detection and the identification of a low level Signal against a noisy 
background (e.g., planetary detection. tape processing. etc.). 

This award was made welt before the termination of the HAMS project. Under normal 
conditions, hardware delivery would have been made in about two years. However, 
Silicon Engines had a great deal of difficulty bringing this work to fruition and 
requested several no cost extensions to continue the work. The AAC COTR 
developed a series of milestones for them to complete in order to continue the 
contract. Late in 1993. they apparently. reported to the COTA that they would be able 
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to complete the milestones associated with the simulation development, but would not 
be able to do the hardware prototype development. That simulation work was 
completed in March 1994, demonstrated to the COTR. and payment was made for the 
simulation effort. No deliveries were made to the SETllnstitute for use in the HRMS 
project nor was any further work approved. 

Over the past 2 years there have been three different COTRs for this contract. The 
contract was not deobligated in a more timely fashion because of extreme adminis­
trative workload and unusual staff turnover. However, no funds have been expended 
on this contract since March 1994. 

RECOMMENDATION 3: CONCUR 

If Congressional approval is not obtained regarding contract NAS2-14245, then ARC 
should initiate actions to find another use for the equipment within the agency, or 
properly dispose of the equipment. 

It was the stated intent in the Phase II proposal to identify non-HRMS users during the 
Phase II contract. The National ,Radio Astronomy Observatory (NRAO) at Socorro, 
New Mexico, has been identified as such a user. Negotiations are presently underway 
to conduct the test program there. 

RECOMMENDATION 4: CONCUR 

ARC should direct the contractor to cease work on contract NAS2-12936, and expedite 
the termination process lor this contract. 

The contract was closed on September 17,1996 (see Enclosure). We request that 
your final report reflect the closure. . 

Should you have questions regarding our response, please contact Wanda Riney at 
(415) 604-6628. 

/ IJana M. Coleman 
~ 

Enclosure 

cc: 
W:204- 1 1/0. L. Gandrud 

-
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Nt'S/\ Contract, Completion Statement APPENDIX 1 
-.""",,----. ... 
..... U' ........... 

, '.0", 101/.", .............. " ... (_It ..... , l •. COHflllACf HU .... IE. 

NASA Ames Research Center NAS2-12936 
Procuremen t Office, Code JAC lo. \oAt' "'OOI"CATION NU .... IE. 

MIS 241-1 
Modification Seven (7) 

~ffett Field, CA 94035-1000 le. C AI.I.I 0.01E .... u .... I. 

] TO. (1V_ ... d Ad ....... 1 """clt •• ,,,. Ollic. _d Oltlc. S"",O.' ., ,,,. "CO, /I ...... ft) • CONTIIIACTOIII ... A"'I AND AOORISS 

~ Ames Research Center - Silicon Fngines, Inc. , 
Acquisition Division, Code JA 950 N. California Ave. Ste. 20 
MIS 241-1 Palo Alto, CA 94303 
~ffet t Field, CA 94035-1000 

s, Ellcns 'UNDID '(IS lXlNO 

L _I I 

••• I' 'INAL PAYNINT HAS BE!N "'AOI. CONPI.ETI .... VOUCH Eft NUNBIER 'c. OALl 
ITENS •••• ANO 'c. 94012 3-1 -94 

7. I .. 'INAL AP ..... OYED INVOICE "OIilWARDIO TO .. ,- 70. INVOICE NUNBER 'c. DATE "OftWARDED 
NANCIAL NANAGEMIENT O""ICE 0'" ANOTHER AC-
TIYITY,AND ITATUS 0 ... PAYMIENT 'S UNKNOWN. 
COMPLIETE ITEMI7',ANO 711. 

•• RENAftKS 

Contract will be closed as of the date of final payment and upon receipt of a copy of t 

final paid voucher from Fiscal. 

Invoice No. 94012, dated March 14, 1994, in the amount of $15,000.00 was forwarded to 
Fiscal on 3/23/94. • 

CO f,,'S Jr.1 J.:crE ~ • .;tA ;.lI: .... , ", 

I •• AI.I. CQNTIilACT AOMINISTfltAT.ON ACT.ONlfIt&QUIRED HAyE aEEN "'ULLY AND SATII,ACTOIIIII.'( ACCOMPLIIHIEO. TH.' .N-
CLUDEI ""NAL I&TT LEM&NT .N THE CASE 0 ... A PfltICE "EV.SION CQNTfltACT_ 

,.. TYPED NANa 0'" III&SPONSl8LIE O' .... CIAL 'e. Il'fNAW"& a 
.... DATE 

Dolores M. Morrison A . -
~ -/1-01:-Contracting Officer 

POR 'ROCUREMENT OPPICI USI ONLY' 

10 •• ALI. PROCUfltlMPT O ...... ,CE ACTIONI "EQUI"EO HAYE aEEN ... ULLY AND SAT IS ... ACT 01111 loY ACCOMPI.IIHED. CONTfltACT .... LE 

0 ... THII O ..... ,C& 'S H&"Eay CLOSED AI 0 .. : - IIJ 0"1'1£ 1"0_ 'N ITeM ecf. AaOYC. 

D OATC IMO_ IN ITeM ,0.. acloow. (C".elf ,,,, .... _I, "', ... , e...,.,."_ ., .. ,. .",tllle .. , ".,, __ ttI ollie,,' 
.e"_ •• ,.l1li. _. ,,,_ ,,.,.. _lit • •• "...., cI .... _' ., ........... 11_ • ., .... _. ,,. _II c •••••• v .... " • e.,." 
.,,,,. C_,.,H ,. ___ " ... , ecc ... plI."""_, ., .11 .... ...cw" ... '" ol/ill: •• eu_~ ... ,4" ('Offi .. ,. ,.., ....... ,,.,; .. ,, """""",. 
(U". .. ,,,11:,,.", ,It" 011111:" __ " .. ,",.'" II:OII"CIC" .1t",U " • .., .... iI ... _,.11:' lilff II:lou_ tI.,f/ .CII:OIt1."".,.}} 

10 •• III £ ... A 11111(1 

A copy of the final paid voucher was received on September 17, 1996. the contract is 
hereby closed. 

10c. TYPID NAMC 0' IllIESPONS.81.1 O",,,.CIAI. 10,.1 \'G .. ~TUIilE I I 1'0., DATe: 
Dolores M. ~rrison f, b Contracting Officer ; S-/1-

• ..... '"7 .... .,.. , , . 



CONTRACTOR 

APPENDIX 1 
RECEIVAL AND INSPECTION REPORl 

OROER NO. 

S i1 icon Engines, Inc. NAS2-12936 
RECD FROM pt<G. LIST NO. SHIPPER'S WT 

FAT. SILL NO. GOVT. BtL. NO. VIA NO. OF PIECES ACTUAL WT. 

rrEM QUANTITY DESCRIPTION 

~scription of Procurement: 

S£rI Signal Detector, SBIR Phase II 

~. Please s~ the certification below, indicating that the subjec 

contract/order is complete: 

CERtIFICAtICI'l 
b., ~ .. <:s..~'v'~ 

All work requ1red.urtder the subject contract/order has been 

12. In addition. has all Goverrment Furn.ished ~ .~t'"i' not accountal 

under the subject contract/order (if applicable). been returned 

to the GoVerrJDeDt. or been accOl.D'1teci for: 

NO K/A. X 
Where II) is· c:heclced, please explain. 

ORDER IS ~ COMPLETE D SHORT 0 OVER 0 DAMAGED 

I certify thai the ~ieS ~s listed in Ihis receival .... n.l"IotIdion mao., ha~ .... ived and conform to contract 

~7i;:' G{, 3u$t .. c..-
Oa.o ' O".S... s$C....:..~ 

rrtle tt ~ 
PLEASE PRESS FlRUL Y - ALL COPIES MUST IE L.EGIIL£. 

White - Acquisition 241-1 Yellow - Shipping" ReeeMng 255·3 Pink - Preparing Office 
I Goldenrod - Finanaal Mgmt. 203-18 Green - Eq""",8nt Mgmt. 255-2 

ARC 7.1A.v Aon II) Prewaa ...... 0111. tarm M. ~ 
8-5 



Silicon Engines Inc. 
950 North California Ave., Suite 201 
Palo Alto, CA 94303 

1rcl:415-4~0480 
Fax.: 415-4~0480 

AFk ~ 6 1994 4 0 9 6 0 1 

NASA·Ames Research Center Silicon Engines, 
FJ.D&DCial Analysis & Payments 950 N . 
N203-18 
Moffet Field, CA 94035 

T .... : 
14 Mar 94 NetlO 

ProJ.-i Amount 

1 CAM Ie Vcril0l SimulatiOn SEll $ipal $15,000.00 
Complete, 
Parapaph 0.1, Item 13 

APPENDIX 1 

1btals 

A previous invoice, Invoice Numbc::r 94002, for rhe "'CAM Integrated Circuit Model 
Complete, Parapph 0.1, Item 13'" has the incorrect item reference number compared 
to rhe contract. It should have been for item "Paragrapb 0.1, Item 12". 
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TOTAL UNAUTHORIZED SUPPORT IDENTIFIED BY THE OIG 

ITEM 

(1) SBIR Contract NAS 2-14245 (RAR IG-97-008) 

(2) SBIR Contract NAS 2-13974 (RAR IQ..97-008) 

(3) SBIR Contract NAS 2-12936 (RAR IG-97-008) 

(4) Improper purchase ofRFI processor 

(5) Equipment improperly relocated to the SETI Institute 

(6) Improper use ofIPA 

(7) Other improper support 

Total 

A2-1 

Appendix 2 

AMOUNT 

$ 599,101 

69,957 

45,000 

490,120 

59,480 

70,000 

12,569 

$1.346,227 
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Reply 10 An" 01: 

National Aeronautics and 
Space Administration 

Ames Research Center 
Moffett Field, CA 94035·1000 

J:241-11 

TO NASA Headquarters 

May 28, 1997 

Attn: W/Robert Wesolowski, Assistant Inspector General for Auditing 

FROM: 

SUBJECT: 

Director ot Center Operations 

Draft Audit Report on ARC's Support of the 
SETI InlititLlta's HRMS Program 
Assignment No. A·AR~96·002 

APPENDIX 3 

The Center has reviewed the subject draft report and appreciates the opportunity to 
respond. The following are our comments regarding the recommendations contained in 
the report. 

RECOMMENDATION 1: CONCUR, WITH CONDmONS 

The NASA Chief Financial Officer/Comptroller, Code a, should report to Congress that 
NASA used SalR and other funds to support the HRMS Program alter Congress terminated 
funding of the program. 

ARC understands that the actions taken may have created the appearance of having 
continued to fund the HRMS program after Congressional direction to terminate funding. 
While the Center maintains that no improper actions were taken, we concur with the 
recommendation that NASA should inform Congress of the actions taken. 

RECOMMENDATION 2: CONCUR 

ARC should find an altemare use for the HRMS RFI pr#JCessor (tutal CO:it $490, 120) or 
dispose of the processor according to prescribed property disposal procedures. 

The RFI Processor was shipped to the SETI Institute for verification testing of the 
contract deliverable. The COTR of the SBIR contract attended the testing. After the 
testing was accomplished, the processor should have been returned to ARC, but was 
instead left at the Institute. The Institute did not use the processor in their HRMS 
Program, or any other program to our knowledge. ARC has had the RFI processor 
returned to ARC. We have reviewed other possible uses for the processor, but have not 
identified any at this time. We will dispose ot the processor according to prescribed 
property disposal procedures. 

A3-1 
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RECOMMENDAnON3:CONCUR 

ARC should immediately recover all NASA property (total estimated cost $59,480) 
being used by the SET! Institute's HRMS Program. 

2 

Review of this property revealed that property passes were improperly used for this 
equipment. Twenty-four of the 29 items have been returned to ARC for use on other 
programs. The remaining five items have been properly added to the SETI Institute loan 
agreement. 

REOOMMENDATION4:CONCUR 

ARC should comply with the prescribed property controls regarding the release of 
Govemment-owned property to ARC contractors and grantees. 

ARC agrees that we should assure that prescribed property control procedures should be 
followed in the use and loan of government equipment. A review found that proper 
procedures were not followed for all items. Proper documentation tias been completed, 
and our employees have been reminded of the procedures and the necessity to follow 
them. 

RSOOMMENDATION5:CONCUR 

ARC should ensure that It does not use Intergovemmental Personnel Act (IPA) 
Assignment Agreements to circumvent funding controls. 

ARC agrees that the IPA should not be used in such a manner as to give the appearance of 
frustrating the Intent of Congressional guidance. With regard to SETI, we would note 
there was no legal Issue as to the funding controls since the Congressional action did not 
extend to the research and program management appropriation. In the case of Dr. Kent 
Cullers, ARC believes that proper procedures to review and approve his IPA to support 
the transfer of technology to a not-for-proflt organization were used. 

Should you have questions regarding our r.esponse, please contact Wanda Riney at 
(415) 604-6628. 

O"a M: Coleman 

~//1 

• Malcolm L. Peterson" ~ 
Comptroller 
NASA HOICode B 

cc: 
ARC/W:204-11/D. L. Gandrud 

~---."...,... -

-
Glenn C. Fuller 
Director, Resources Management Office 
NASA HQ/Code R 
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