National
Aeronautics and
Space
Administration

NASA Scientific and Technical Information (STI)
Document Availability Authorization (DAA)

(Instructions for completing this form are on page 4)

E! NEW DAA

| REVISION TO
| EXISTING DAA
(Attach Copy)

SECTION 1

1a. DOCUMENT IDENTIFICATION

T .
gllégardous Waste Associated With Space Launch Operations:
Hypergolic Vapors and Liquids

AR Kl

Pﬁllrl\g EESCS,‘.&NTACT (If different from author) Elé/I{IML . AQBEES‘S%I) ITBINC
kessel@nasa.gov Kennedy Space Center, FL 32899
C R CENTER DESIGNATED OFFICIAL |E-MAIL ADDRESS
Griffin chuck. KT-A2
griffin@nasa.gov Kennedy Space Center, FL 32899
ORIGINATING NASA CENTER AND ORGANIZATION PERFORMING NASA CENTER AND ORGANIZATION (/f different)
KSC
CONTRACT NUMBER GRANT NUMBER INTERAGENCY NUMBER OTHER DOCUMENT NUMBER(S
NAS10-03029 606G -5 3
1b. TYPE OF STI

D ABSTRACT

| ] Book

NAME OF PUBLISHER:

D CONFERENCE PAPER

@ CONFERENCE PRESENTATION

CONFERENCE NAME/SPONSOR:
2009 C3P - NASA International Workshop on Environment

and Alternative Energy

CONFERENCE LOCATION:
Munich, Germany

11/10/2009

DATES: TO: 11/12/2009

D ORAL/NISUAL PRESENTATION
ADDITIONAL INFORMATION:

D NASA STI SERIES REPORT (See NPR 2200.2)
D TECHNICAL PUBLICATION (TP)
D TECHNICAL MEMORANDUM (TM)
D CONTRACTOR REPORT (CR)
D CONFERENCE PUBLICATION (CP)
D SPECIAL PUBLICATION (SP)

|| TECHNICAL TRANSLATION (TT)

D DOCUMENT FOR PUBLIC WEB SITE (Must meet requirements in
NPR 2810.1, chapter 11, for publishing on the Internet)

| ] DOCUMENT FOR INTERNAL NASA WEB SITE

URL:
http://www.teerm.nasa.gov

PERSISTENT URL (If applicable):

OTHER
(Periodical, format, etc.)

D JOURNAL ARTICLE
JOURNAL NAME/PUBLISHER

IF A PREPRINT (draft or revision being sent to journal), DO
YOU WANT IT DISSEMINATED TO:

| ] ONLY THE PUBLISHER

D NASA AND ITS CONTRACTORS

US GOVERNMENT AGENCIES AND THEIR
CONTRACTORS

D PUBLIC

IF A REPRINT (article published by journal) BEING SENT TO
NASA CENTER FOR AEROSPACE INFORMATION TO ADD
TO STI DATABASE, DID YOU GET PERMISSION FROM
THE PUBLISHER TO DISTRIBUTE TO PUBLIC?

D YES (Attach copy of permission)

| ]no

NASA FORM 1676 JAN 08 PREVIOUS EDITIONS ARE OBSOLETE.

PAGE 1 OF 4




2. NATIONAL SECURITY CLASSIFICATION (Check one)

[ x| NONE (Unclassified) || CONFIDENTIAL

D SECRET D TOP SECRET

IF CLASSIFIED, CENTER SECURITY OFFICER (CSO) MUST APPROVE

CSO APPROVAL (Name)

3. AVAILABILITY CATEGORY

3a. PUBLICLY AVAILABLE STI (See instructions)

@ YES

E] NO (See 3 (b, ¢, and/or d) and 4)

3b. EXPORT-CONTROLLED INFORMATION (Contact your Export Control Administrator for help)

D INTERNATIONAL TRAFFIC IN ARMS REGULATIONS (ITAR)

GIVE THE US MUNITIONS LIST (USML) CATEGORY:

D EXPORT ADMINISTRATION REGULATIONS (EAR)

GIVE THE EXPORT CONTROL CLASSIFICATION NUMBER
(ECCN) :

OF THE COMMERCE CONTROL LIST (CCL)

3c. PROPRIETARY/SENSITIVE INFORMATION (See NPR 2200.2, Chapter 4)

D LIMITED RIGHTS DATA

D SMALL BUSINESS INNOVATION RESEARCH (SBIR/STTR)

|| UMITED UNTIL DATE (mm/ddyyyy):

IMMEDIATE RELEASE APPROVED TO CATEGORIES
INDICATED IN 3d

TRADE SECRET/COMMERCIAL CONFIDENTIAL OTHER
THAN LIMITED RIGHTS OR SBIR DATA

[ ] UMITED UNTIL DATE (mm/ddiyyyy):

IMMEDIATE RELEASE APPROVED TO CATEGORIES
INDICATED IN 3d

NAME OF APPROVING OFFICIAL

PRODUCED UNDER SPACE ACT AGREEMENT & SUBJECT
TO § 303(b) OF THE SPACE ACT

|| LIMITED UNTIL DATE (mm/daryyyy):

IMMED!ATE RELEASE APPROVED TO CATEGORIES
INDICATED IN 3d
COPYRIGHTED (If copyrighted, check with Center Patent or
Intellectual Property Counsel)

D CAN BE RELEASED TO PUBLIC (Attach approval)

MUST BE RESTRICTED TO CATEGORIES INDICATED
IN 3d

CONTAINS PUBLIC-WEB-SENSITIVE INFORMATION PER
NPR 2810.1
DOCUMENT DISCLOSING AN INVENTION (Complete
Section 4)

TITLE OF APPROVING OFFICIAL

3d. DISTRIBUTION LIMITATIONS (See instructions)

US GOVERNMENT AGENCIES AND US GOVERNMENT
AGENCY CONTRACTORS ONLY

|| US GOVERNMENT AGENCIES ONLY
|| NASA PERSONNEL AND NASA CONTRACTORS ONLY
D NASA CONTRACTORS AND US GOVERNMENT ONLY

|| NASA PERSONNEL ONLY

D DISTRIBUTION LIMITED TO US PERSONS

AVAILABLE ONLY WITH APPROVAL OF THE FOLLOWING
ISSUING OFFICE:

| ] LIMITED UNTIL DATE (mm/daryyyy):

4. DOCUMENT DISCLOSING AN INVENTION

INTELLECTUAL PROPERTY COUNSEL (See instructions)

PATENT COUNSEL NAME

{ CERTIFY THAT THIS DOCUMENT MAY 8E RELEASED ON (mm/dd/yyyy):

CHECK IF THIS DOCUMENT/PRESENTATION DISCLOSES AN INVENTION AND ROUTE TO HQ OR CENTER PATENT OR

DATE

NASA FORM 1676 JAN 08 PREVIOUS EDITIONS ARE OBSOLETE.

PAGE 2 OF 4




5. BLANKET AVAILABILITY AUTHORIZATION (Optional) (See instructions)

| APPROVE ALL DOCUMENTS ISSUED UNDER THE FOLLOWING CONTRACT, GRANT, OR PROJECT NUMBER TO BE PROCESSED
AS CHECKED IN SECTIONS 2 AND 3(a-d)

| GRANT THIS AVAILABILITY AUTHORIZATION ON (mm/dd/yyyy):
D CONTRACT NUMBER [:} GRANT NUMBER [:{ PROJECT NUMBER [j TASK NUMBER

APPROVING OFFICIAL ORG CODE |E-MAIL DATE

| HEREBY CHANGE THE BLANKET AVAILABILITY AUTHORIZATION DATED (mm/dd/yyyy):

D RESCINDED - FUTURE DOCUMENTS MUST HAVE INDIVIDUAL DOCUMENT AVAILABILITY AUTHORIZATIONS

MODIFIED - LIMITATIONS ON ALL DOCUMENTS SHOULD BE CHANGED TO CONFORM TO BLOCKS AS CHECKED IN
SECTIONS 2 AND 3

NAME

ORG CODE |E-MAIL DATE

6. AUTHOR/ORIGINATOR VERIFICATION

| BELIEVE THAT THIS PUBLICATION:

DOES CONTAIN ITAR/EAR/EXPORT-CONTROLLED, PROPRIETARY/SENSITIVE INFORMATION, AND/OR DISCLOSES
AN INVENTION AND THE APPROPRIATE LIMITATION IS CHECKED IN SECTIONS 3 AND/OR 4

l: DOES NOT CONTAIN ITAR/EAR/EXPORT-CONTROLLED, PROPRIETARY/SENSITIVE INFORMATION, NOR DOES IT
DISCLO§E’AN INVENT)}O}(;A’ND MAY BE RELEASED AS INDICATED ABOVE

NAME

- /fff 7 77" JORG CODE |E-MAIL Tf’
Kurt Kessel 7/ /7 / 77 // KT-A2 kurt.r kessel@nasa.gov é) [Z%

7. NASA PROJECT QFFICIAL (COTFR/designated official, or Technical Monitor) / DIVISION CHIEF REVIEW OF 1 THfiﬁUGH-é

APPROVED FOR DISTRIBUTION AS MARKED REASON:
D NOT APPROVED (Give reason)
NAME 2000] - TITLE E-MAIL DATE
Chuck Griffin £ : 7 Manager, TEERM chuck griffin@nasa.gov ?l/ o5 {; =
77 8. EXPORT CONTROL ADMINISTRATOR CONFIRMATION
% PUBLIC RELEASE IS APPROVED (Information is not export EXPORT-CONTROLLED LIMITATION(S) INDICATED IN
) controlled.) | SECTIONS 3b AND 3d HAVE BEEN CHANGED TO:
ITAR USML CATEGORY
EXPORT-CONTROLLED LIMITATIONS IN BLOCKS 3b, 3d, NUMBER:
AND 6 ARE APPROVED AND ASSIGNED TO THIS
DOCUMENT EAR CCL ECCN
NUMBER:
CENTER/HQ EXPORT CONTROL ADMINISTRATOR NAME E-MAIL , DATE
A 7 7 ) P ’i o S e T ’)?*‘yff§
ML melane . han @nasa . apl4 7909
9. FINAL APPROVAL BY PROGRAM MANAGER J
REASON:
D APPROVED FOR DISTRIBUTION AS MARKED
D NOT APPROVED (Give reason)
DATE DOCUMENT PUBLISHED/RELEASED:
NAME E-MAIL DATE
10. DISPOSITION
ADDITIONAL APPROVALS BY CENTER, IF APPLICABLE (OPTIONAL):
NAME/TITLE: E-MAIL: DATE:
NAME/TITLE: E-MAIL: DATE:
SEND TO CENTER DAA REPRESENTATIVE (SEE INSTRUCTIONS)
|| SEND TO GENTER TECHNICAL PUBLICATIONS OFFICE | SEND TO NASA CENTER FOR AEROSPACE INFORMATION
(e-mail: help@sti.nasa.gov)

NAME OF DAA REPRESENTATIVE DATE

NASA FORM 1676 JAN 08 PREVIOUS EDITIONS ARE OBSOLETE.

PAGE 3 OF 4



Form Approved
REPORT DOCUMENTATION PAGE OMB No. 0704-0188

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of
information, including suggestions for reducing the burden, to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports {0704-0188),
1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any
penaity for failing to comply with a collection of information if it does not display a currently valid OMB control number.

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE 3. DATES COVERED (From - To)
29-09-2009 Power Point Slides October 2008 - September 2009

4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Hazardous Waste Associated With Space Launch Operations: Hypergolic NAS10-03029

Vapors and Liquids

5b. GRANT NUMBER

5¢c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
Kurt Kessel

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
NASA Technology Evaluation for Environmental Risk Mitigation Principal Center - REPORT NUMBER
Kennedy Space Center, FL - Mail Stop: ITBINC

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESSIES) 10. SPONSOR/MONITOR'S ACRONYM(S)
NASA Technology Evaluation for Environmental Risk Mitigation Principal Center - NASA-TEERM
Kennedy Space Center, FL - KTA2

11. SPONSOR/MONITOR’'S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
Available to Public

13. SUPPLEMENTARY NOTES

14. ABSTRACT

In response to concerns about risks from lead-free induced faults to high reliability products, NASA has initiated a multi-year
project to provide manufacturers and users with data to clarify the risks of lead-free materials in their products. The project will
also be of interest to component manufacturers supplying to high reliability markets.

The project was launched in November 2006. The primary technical objective of the project is to undertake comprehensive testing
to generate information on failure modes/criteria to better understand the reliability of:

- Packages (e.g., TSOP, BGA, PDIP) assembled and reworked with solder interconnects consisting of lead-free alloys

- Packages (e.g., TSOP, BGA, PDIP) assembled and reworked with solder interconnects consisting of mixed alloys, lead
component finish/lead-free solder and lead-free component finish/SnPb solder

15. SUBJECT TERMS
Lead-Free, Pb-Free

16. SECURITY CLASSIFICATION OF: T7. LIMITATION OF |18, NUMBER |19a, NAME OF RESPONSIBLE PERSON
5. REPORT | b. ABSTRACT | c. THIS PAGE ABSTRACT gg GES Kurt Kessel
U U U [818] 18 19b. TELEPHONE NUMBER (/nciude area code]
321-867-8480

Standard Form 298 (Rev. 8/98)
Prescribed by ANS] Std. 239.18



