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A. Project Information
1. Describe your final activities October 1 – November 30

Activities completed between Oct 1, 2008 through Nov 30, 2008 included:
· On October 11, 2008, GSC, in coordination with California State University – Long Beach (CSULB), launched the dedicated WIRED vehicle Prospector-12 (P-12A). P-12A featured payloads from University of Kentucky, Saratoga High School, Santa Clara University, and CSULB. Stanford University integrated these payloads on the payload bulkhead and shipped the payloads for integration into the payload module prior to launch.  

· Launch countdown went smoothly despite high winds during set-up operations the day before. The boost phase of the flight was near nominal until aero-induced instability at the end of the engine burn contributed to a series of events that ultimately led to the parachute not deploying. Despite the subsequent hard impact landing, all payloads were successfully recovered and test objectives were achieved.

· Continued work on the Virtual Classroom (VC) demonstration.  Participants in the VC development and demonstration efforts were Stanford, San Jose State University (including undergraduate student Max Butin, intern), Ken Biba (mentor) and Paul Hopkins (mentor).
· Full operation of the VC system was tested again at the Mojave launch site during the GSC/CSULB launch of P12A.  There were problems with the satellite link which were addressed with follow-up testing in San Jose
· Created and set-up exhibit for CSA All Partner meeting and celebration on November 6, 2008.
· During the table-top exhibit period, a live demonstration was conducted of the VC capability to interested WIRED partners and industry representatives.
· Presented successes of task 3.3 under WIRED initiative at the SEAC meeting on November 7, 2008.
· GSC completed final written report.

· Stanford hosted a final project presentation.
2. Give a brief description of Project 3.3
Establish a program for student participation in building, integrating and flying payloads on experimental rockets and balloons. Provide a series of flight test opportunities aboard prototype launch vehicles that will generate internship and mentoring opportunities for space hardware systems engineering, design, development, fabrication, integration, checkout and operations to aerospace engineering students from across the California Innovation Corridor and the nation.  The basic intention of the project is that hands-on, real-world aerospace experience will motivate students to pursue engineering and scientific careers supporting U.S. global competiveness.  

3. Please indicate the cumulative amount of partner expenditures on this project 2006-2008 (ending November 30, 2008)

· Stanford Expenditures: $TBD

· GSC Expenditures: $224,999.98
4. List and describe your project products/deliverables 

The basic “product” on this project was to work with students to develop flight opportunities for student payloads.  Several different efforts were conducted to successfully integrate and fly payloads on balloon and rocket launches.  One of the most significant efforts was the launch of two GSC/CSULB developed launch vehicles (Sep07 & Oct08) that carried a variety of payloads.  Two balloon launches were also conducted that contained several student payloads.  Students were also engaged in launch vehicle and payload development for ARLISS (A Rocket Launch for International Student Satellites) launches in Black Rock, Nevada in 2007 and 2008.
Another significant “product” was the demonstration of the VC capability.  Stanford worked with San Jose State University (SJSU) and industry mentors to develop a capability to remotely capture and transmit real-time voice, video and data over the internet.  This capability was intended to allow a classroom of students to operate in a control room type of environment for launches conducted at remote locations throughout the world.
Contractual deliverables on this project included monthly and quarterly reports, a project schedule, a GSC drug-free policy, a GSC final report, and communication of project results at an annual conference.

5. Describe your key accomplishments on this project and their importance to the Corridor, the State, the nation

The key accomplishment on the project was the active engagement of several students in science and engineering projects that provided realistic hands-on experience.  Numerous activities were conducted.  Some of the highlights include:

· Conducted near space balloon flights on March 2007 and March 2008 to fly student experiments to an altitude of nearly 100,000 ft.
· The balloon launch program was developed and conducted by students and mentors.  The total crew of students was about 20 from Stanford University and about 5 private volunteer mentors.
· The first launch had about 300 student payloads.  

· The second launch involved payloads from a class of about 25 students.  

· GSC, in association with CSULB, developed, integrated and launched three rockets (P7D, P8A and P12A) to fly student payloads.
· Provided secondary payload accommodations on the Prospector 7D flight test that enabled NRL and Cal Poly SLO to manifest their payloads

· Performed dedicated WIRED launch (P-8) which carried four payloads including a payload deployer system provided by Stanford, cRIO-based data acquisition by CSULB, wireless networking system by NASA Ames, and a commercial education payload provided by Epsori Space Systems

· Performed dedicated WIRED launch (P-12) which carried four payloads including an inertial measurement unit from University of Kentucky, RF telemetry experiment from Santa Clara University, data acquisition package from Saratoga High School, and on-board camera and RF experiments from CSULB
· Stanford, in association with SJSU and industry mentors, developed a prototype VC system.  The system was developed to provide a capability for a classroom to experience a launch remotely in a virtual environment over the internet.
· The system was tested in the Nevada desert twice to work out operational issues.

· The planned demonstration at the Mojave desert during the GSC P12A launch did not occur due to vendor equipment problems.  The problems were resolved and the system was demonstrated at the beginning of Nov08 at the all-partners meeting.
6. Were any of your organization’s policies or processes reviewed, refined or changed as a result of this WIRED project? If so, please explain how and why.

GSC developed a drug and alcohol policy as a deliverable for this WIRED project.  No other Stanford or GSC policies or processes were reviewed, refined or changed.  However, it is important to note that Stanford and GSC implemented their existing procurement policies on the project.  
· The students working with GSC were familiarized with the policy and were required to comply with the policy.  
· For Stanford’s VC effort, the SJSU participants and industry mentors were required to comply with Stanford procurement requirements.  In order to facilitate this process, Stanford developed a set of guidelines for project personnel.
7.  If your project involved a literature review, indicate up to five key readings that impacted your project, explaining significance.

Not applicable.
8. List key local and regional relationships/partnerships built or enhanced through this project, indicating the potential or current impact of these on your local/regional workforce, education or economic development domains

	Relationship
	Nature of Org/Group
	WIRED Activity Involved
	Relationship Started or Enhanced?
	Impact on workforce, education or economic development?

	Stanford University
	Private Education
	WIRED 3.3
	Enhanced
	Improved payload development opportunities for the educational community

	Garvey Spacecraft Corp
	Industry
	WIRED 3.3
	Enhanced
	Support improved access to launches for industry and the educational community

	Cal Poly
	Public Education
	WIRED 3.3
	Enhanced
	Provide payload launch opportunities and assist in payload development

	Epsori Space Systems
	Industry
	WIRED 3.3
	Started
	Provide educational launch opportunities

	CSULB
	Public Education
	WIRED 3.3
	Enhanced
	Support improved access to launches for industry and the educational community 

	SJSU
	Public Education
	WIRED 3.3
	Started
	Provide system development opportunities for the educational community

	NASA  Ames/Santa Clara University
	Gov. Lab/Private Higher Education
	WIRED 3.3
	Enhanced
	Continuing follow-up on Garvey payload flight and follow-on to new projects

	Saratoga High School
	Public Education
	WIRED 3.3
	Enhanced
	Continuing follow-up on Garvey payload flight and follow-on to new projects

	Astronautical Development LLC
	Industry
	WIRED 3.3
	Started
	Initiated a corporation to attempt to provide balloon launches to various educational and research-based customers


9. In this project, are there statewide or national associations or consortia with which you have interfaced? Please list, explain nature of the interface and indicate whether interface will continue.

	State or Nat’l Association, Organization or Consortia
	Nature of Org/Group
	WIRED Activity Involved
	Relationship Started or Enhanced?
	Impact on broader workforce, education or economic development?

	Association of Experimental Rocketry of the Pacific (Aeropac)
	Non-profit association
	WIRED 3.3
	Started
	Provide launch opportunities for payloads and support system development efforts for the educational community.  Relationship will continue with many ideas to enhance the VC system and expand the involvement of US universities in ARLISS launches.

	SEF – Space Enterprise Foundation
	Private group developing a website 
	WIRED 3.3
	Started
	Development of a website that that will network space projects interests

	Small Satellite
	Community of Interest
	3.3
	Enhanced
	Supported the improvement of the relationship between education and small satellite technology development, and also engaged the community for mentor support.


10. Please list any major presentations given related to this project, describing the nature of the audience and type of presentation (keynote, panel or workshop presentation, radio/television interview, etc.)

	Organization Requesting Major WIRED Project

Presentation
	Location/Venue of Presentation;

Name/Title/Org of Presenter
	WIRED Activity, Project or Program Showcased 
	Type and Number of Audience Stakeholders Present
	Type of Presentation (Panel, keynote, interview, etc.)

	CSA
	All Partner Meeting – John Garvey, President and CEO, Garvey Spacecraft Corporation
	WIRED 3.3 – P-8 launch
	Approx. 50 attendees - CSA partners
	Standalone Presentation

	CSA
	SEAC Meeting – Carla Loveless, Project Manager, Garvey Spacecraft Corporation
	WIRED 3.3 - P-8A summary
	Approx. 50 attendees - SEAC council members, CSA Partners
	Standalone Presentation

	CSA
	SEAC Meeting – Carla Loveless, Project Manager, Garvey Spacecraft Corporation
	WIRED 3.3 - Highlight of CSA partner work under WIRED program
	Approx. 50 attendees - CSA partners, SEAC council members
	Standalone Presentation

	CSA
	STEMCAP meeting – John Garvey, President and CEO, Garvey Spacecraft Corporation
	WIRED 3.3 - Summarize progress of task 3.3
	Approx. 50 attendees - STEMCAP CSA partners
	Standalone Presentation

	CSA
	Transforming Space Conference – John Garvey, President and CEO, Garvey Spacecraft Corporation
	WIRED 3.3 - Highlighting access to space
	Approx. 250 attendees - Industry members
	Panel

	CalPoly SLO
	CubeSat Workshop, 2007. Matt Baker, CSULB and Brian Rotty CSULB
	WIRED 3.3 - Updating NLV development
	Approx. 150 attendees - University and industry members
	Standalone Presentation

	CalPoly SLO
	CubeSat Workshop, 2007; Carla Loveless, Director of Support Services, Garvey Spacecraft Corporation
	WIRED 3.3 - Updating NLV development
	Approx. 150 attendees - University and industry members
	Standalone Presentation

	CalPoly SLO
	CubeSat Workshop 2008, Matt Baker, Avionics Manager, Garvey Spacecraft Corporation
	WIRED 3.3 - Updating NLV development
	Approx. 200 attendees - University and industry members
	Standalone Presentation

	2007 AMSAT-North America Space Symposium 


	October 26-28, Pittsburgh, PA Stanford Univ/Professor Bob Twiggs
	WIRED 3.3/3.10
	150
	Session presentation

	CSA - Transforming Space 2007, 
	November 5-8, Sheraton Gateway, Los Angeles, Stanford Univ/Professor Bob Twiggs
	WIRED 3.3/3.10
	200
	Panel

	ESTEC, 
	Noordwijk, The Netherlands, January 22, 2008, Stanford Univ/Professor Bob Twiggs
	WIRED 3.3/3.10
	350
	Keynote presenter

	Cal Poly 5th Annual CubeSat Workshop
	Cal Poly SLO, April 9-11, 2008,  Stanford Univ /Dr. Jamie Cutler
	WIRED 3.3/3.10
	150
	Standalone Presentation

	Polar Technology Conference
	April 24-25, SRI International, Menlo Park, CA, Stanford Univ/Professor Bob Twiggs
	WIRED 3.3/3.10
	75
	Session presentation

	2008 CubeSat Summer Workshop
	Utah State Univ., Logan, Utah, August 10, 2008, Stanford Univ/Professor Bob Twiggs
	WIRED 3.3/3.10
	350
	Standalone Presentation

	Class Presentation
	Stanford Univ, Astrobiology Class, February 19, 2008, Stanford Univ/Professor Bob Twiggs
	WIRED 3.10
	35
	Presentation on project in WIRED program

	RISE Conference
	University of Idaho

Moscow, ID, October 21, 2008, Stanford Univ/Professor Bob Twiggs
	WIRED 3.10
	50
	Presentation on WIRED program and projects 

	Faculty/student seminar
	University of Washington, Seattle, WA, 
November 17, 2008, Stanford Univ/Professor Bob Twiggs
	WIRED 3.3/3.10
	75
	Weekly seminar presentation on space projects

	Project Closeout Presentation
	Stanford Univ/Professor Bob Twiggs
	WIRED 3.3 & 3.10
	10
	Standalone Presentation


11. Please list and describe any white papers, monographs, studies, reports, surveys, etc. developed, describing the purpose and nature of the document.

	Organization/Author(s) developing report, study, survey, etc.
	Type 

(white paper, survey, study, etc.)
	Purpose
	Target Audience(s)
	Nature

	CSULB
	P-10 CIC WIRED Sec. Payload Integration Plan (DI-1); P-8 Performance Analysis Report (DI-2); P-9A/B Sec. Payload Int. Plan (DI-3); P-11 Sec. Payload Integration Plan (DI-4); (YR 3) Sec. Payload Integration Plan (DI-5); P-12 Perf. Analysis Report (DI-6)
	Design and testing of the P-8 and P-12 vehicles
	Internal team building and operating these test vehicles
	


12. Please recount the story of one worker or education, workforce, or economic development professional whose work or life was significantly enhanced or positively altered by interface with work on this project or as a result of this project
A student by the name of Chris B. came to CSULB as a freshman with an undeclared interest in general engineering. Prior to having a tour and attending the open house, he had not chosen a specialty in engineering. Subsequently, Chris decided to major in Aerospace Engineering. Since then, he has taken the lead in payload integration and has been responsible for the propulsion system on several vehicles. While Chris is still ”only” an undergraduate his experience in developing and launching advanced launch vehicles exceeds that of many practicing engineers who are decades older. 

13. If applicable, list and describe any videos, websites, databases or software developed for this project
	Type/Name of Material Developed (video, website, dbase, software – name or link of video, site)
	Purpose/Use for WIRED project
	Potential Ongoing Use
	Sustainability Notes, if applicable
	Benefit to Partner, Region, State or Nation

	Multiple GSC flight videos
	Document vehicle performance
	Possible recruiting tool
	Marketing, PR
	Demonstrates real flight capabilities 

	Posting of P-8, -12 mission summaries on CSA, CSULB and GSC  web sites
	Inform team on progress
	Recruiting tool, public education
	Marketing, PR
	Informs interested outsiders of progress on the aerospace program at GSC and CSULB


14. If applicable, list and describe any curriculum, course outline, training manual or training provider resource guide developed with WIRED funding for this project
Not applicable.
15. Please indicate cumulative amount of other funds outside of WIRED resources contributed during the life of the grant for this project.
There has been countless un-funded labor hours of mentoring and in-kind support provided under this project by industry and academic professionals.  For example, GSC estimates approximately $12,000 of in-kind support was provided to the project by their company alone.  It would be impossible to accurately calculate the value of all of the contributed hours for the project.  Very rough estimates using the amount of hours expended and modest labor rates would easily show at least $200,000 worth of non-billed labor resources contributing to the project objectives.

16. As appropriate, please comment on promising approaches, best practices, lessons learned:

· Project Management/Project Implementation

· Leading up to the major GSC launches, communications between the launch vehicle development and payload integration teams could have been improved.  Future efforts should consider ways to improve this challenge.  Potential suggestions include applying more resources, co-locating the teams, or combining the responsibility into a single team.

· GSC/CSULB rocket launches were an outstanding real-life engineering experience.  These low cost launches, although they do not reach space, provide an almost full experience of being involved in a launch program.

· The demonstration of the virtual classroom system shows tremendous potential in providing exciting outreach to many more students.  The ability to provide real-time audio, video and data from a launch site back to a classroom over the internet has the potential to significantly increase the amount of students engaged in any kind of launch program, anywhere in the world.
· Replication

· The GSC/CSULB partnership validates that launch teams consisting primarily of students can undertake these kinds of projects with the appropriate senior mentoring support

· The balloon launch program was very successful in developing a repeatable project at a reasonable cost that could capture the minds of young students.  Some of the university students and graduates have attempted to form a business model to provide balloon launch services to schools and the government.
· Sustainability

· The GSC P12 vehicle configuration presents a low-cost test bed that can be adapted to a variety of flight technology demonstrations.  At a very reasonable cost, many student payloads could be flown every year giving a variety of students to experience the full life cycle of a launch program.
· Due to the capabilities of the VC system, and the ability to deliver launch-type of an environment to a classroom at low cost, serious thoughts for follow-on funding is being considered.    
· Coupling a GSC/CSULB launch program with a student payload development effort supported by the VC system provides the most captivating opportunity for engaging many students.
17. The work for this project has enabled the following Corridor WIRED metrics (as described in the Metrics Reporting Document, this project) to be achieved.

· Development of Stanford student payload internships to include three interns: two undergrads developing payload launchers for student payloads, one graduate research assistant to develop balloon launch program and quarterly student assessments in project 3.10
· Stanford developed a variety of internships under this project for payload launchers (1 undergrad & 1 grad), the balloon launch program (4 grad) and the VC system (2 undergrad & 1 grad).  Quarterly assessments of the interns support to the project were documented in Stanford’s quarterly reports.
· Development of university (California State University Long Beach) aerospace student rocket/launch development program featuring minimum of two industry mentors (Garvey Spacecraft Corporation). Project to interface with Stanford student payload internship program above and also Stanford mentoring program in Project 3.10
· GSC established a rocket development and launch program to support this WIRED project in association with CSULB.  Over the course of the project, 14 mentors supported the CSULB students.
· Student-supported alteration and flight test of existing experimental launch vehicle to accommodate payload integration for student –developed payloads (Linkage with Projects 1.6, 3.2)
· GSC, in association with CSULB, developed and launched P12A in Oct08.  Over 40 students were involved in the effort with 8 students fulfilling key roles in the lab or at the launch site, or both.
· Development and flight of a new  experimental launch vehicle with university students playing key roles in all aspects of development (Linkage with Projects 1.6, 3.2)
· GSC, in association with CSULB, developed and launched P8A in Sep07.  Approximately 40 students were involved in the effort with 8 students fulfilling key roles in the lab or at the launch site, or both.

· Stanford, in association with SJSU and two industry mentors, five students developed and launched an ARLISS rocket in the May08. 
· Development of balloon launch program to carry minimum of 300 miniature student payloads (PongSats) 
· Stanford developed a balloon launch program that conducted two balloon launches.  The first launch had over 500 students involved and approximately 300 PearlSats.  The second launch had 25 students involved.
· Distance learning pilot linking classrooms with launch sites for student experience with launch protocols 
· Stanford, in association with SJSU and industry mentors, developed and demonstrated a prototype virtual classroom (VC) system capable of linking classrooms with a launch site anywhere in the world.  The concept is to set-up a control room type of an environment in the classroom for real-time interaction (audio, video and data) between students in the classroom and people at the launch site.  The system consists of a trailer and mobile cart (and associated electronics) that travel to the launch site and communicate via the internet and computer workstations in the classrooms over a geosynchronous satellite link.
· Online project review/conferencing webinar among interns, students and external participants to introduce interns/students to webinar, project and teaming protocols
· Conducted one project review webinar with San Jose State Univ students in Dec07 utilizing e/pop software.  The review focused on the status of the design efforts for PolarBot, a three-axis spacecraft simulator, and the virtual classroom system. 
· Development of participant seminar to document project conclusions (In conjunction with Project 3.10)
· A project closeout review was held on Nov 25, 2008 to highlight the results of the project.  All participants were invited to attend but only 10 attended.
· University student-supported development of a set of procurement practices and policies providing student exposure to key industry activity
· The students working with GSC were familiarized with the policy and were required to comply with the policy.  

· For Stanford’s VC effort, the SJSU participants and industry mentors were required to comply with Stanford procurement requirements.  In order to facilitate this process, Stanford developed a set of guidelines for project personnel.
B. California Innovation Corridor WIRED Initiative

1. Did the Corridor discover any innovative solutions to economic and workforce development challenges? If so, describe.

Many innovative solutions were developed in an attempt to improve the educational experience for students to motivate them to become part of the engineering and scientific workforce, including:
· For the GSC work on this project, having students with direct involvement in launch vehicle development and integration enabled more cost-effective solutions in addition to providing a hands-on, real-world experience for the future workforce. Students were required to develop innovative solutions to various systems engineering and logistics challenges.

· Launch vehicles that were developed and actually launched (Garvey/CSULB, ARLISS, etc.) in an expeditious manner gave students the opportunity to experience the entire life cycle of a launch vehicle development effort.  This is extremely valuable since timelines associated with these types of efforts in industry are not conducive to providing students this experience on academic timelines.
· The development of a VC capability has enormous potential to increase the amount of students involved in the hands-on, real-world launch programs conducted under this project.  Multiple classrooms of students can be involved with payload development efforts for launches.  These classrooms can then send representatives to the remote launch sites who can interface back to the classrooms in real-time through the VC capability.
2. Please share this Corridor WIRED project’s greatest accomplishments in any or all of the following areas:

· Innovation Support/Purposeful support for innovation and entrepreneurship
· Involving students in hands-on activities such as launch vehicle development and integration has driven the students to be innovative in addressing real-world challenges.  This will motivate them to develop innovative solutions as a worker.
· Supply Chain Competitiveness/Continuity of program/service outcomes across Corridor’s supplier training provider/support system

· Not applicable.

· Talent Development/Responsive, flexible education/workforce systems which anticipate and respond to global market changes, workforce needs across systems
· Under the GSC activities for this project, CSULB students benefited from two cycles of launch vehicle development and operation. This allowed student access to realistic hands-on work. Additionally, it provided students with no previous experience, opportunities to learn, and those students with experience, to build on their knowledge and skills. 
· The VC system was conceived, designed and developed with mentors and students and can provide a talent development outreach capability with rockets and balloon flights, working with students geographically independent of the remote launch areas.

3. Explain the “success stories” the Corridor has to share around any or all of the following:

· Developing a regional economic development/innovation culture or ecosystem

· Giving students a hands-on educational experience breeds innovation.  The balloon launches, the rocket launches, the VC system development, and other activities supported by this project provided those hands-on type activities.  Developing launch vehicles and providing responsive launches to fly payloads improves student motivation and promotes innovation.
· Transforming the public workforce system

· Not applicable.

· Transforming education to better address required 21st Century workplace, high-tech, high-growth job skills/abilities

· All activities on this project have been successful in demonstrating ways to transform the existing educational experience into something that makes a difference to the students.  It is very difficult to select a single activity that stands out above all others.  The following items are offered as examples of the success of this project:
· Two dedicated flight opportunities along with multiple payload opportunities allowed students, not just in the CIC and the WIRED program, but students nationally to engage and participate in hands-on aerospace work. Students were able to apply their classroom learning to real-life situations including problem solving, innovating, streamlining, and systems engineering. 
· The VC capability demonstrated on this project has the potential to engage multitudes of students in the hands-on, real-world launch programs.  Many students, from many different classes, can be involved with payload development efforts for launches, and can interface with remote launch sites in real-time.
· Other

· Not applicable.
4.  What is your own positive, personal “take-away” from the Corridor WIRED Initiative? What skills have you gained or what you have personally learned, discovered, accomplished, that will support you or your organization in becoming a more effective stakeholder for California and U.S. 21st Century competitiveness?
Positive, Personal Take-a-Way

· Better understanding of the types of outreach projects that can be done with various grade levels.

· Foremost, is to recognize the need for this outreach to make a better future for the students and to build the skills for the workforce of the future.

Skills have you gained 
· I believe I now have an idea of how to introduce technology into the classroom from the grade school classes through to high school.  I have also learned that is even important to work more with the university students to have exciting projects to work with to increase their motivation for their required classes.
· I have learned that there are a lot of areas that can provide some real excitement for the students, such as projects in exciting places like the Arctic and the Antarctic that provide the extreme environments that are experience in space exploration.
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