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SUMMARY BUDGET ITEMS: NSF funds are requested for 5 full years (60 months) to support the proposed activities. Resources are requested for direct costs related to salary and wages (and fringe benefits where applicable) for the PI, Sr. Personnel, other investigators, Graduate Research Assistants, and Undergraduate Research Assistants; for domestic and international travel; for participant support in the outreach and education (REU and RET) programs; for materials, supplies, publications, and workshops / annual meetings; and for tuition remission for the GRAs. Additionally, subcontracts will be awarded to Te9 center partners Carnegie Mellon University (CMU), the University of Texas at El Paso (UTEP), the University of Michigan (UM), and Syracuse University (SU). Planned expenditures related to these sub-awards are described in separate budgets and budget justifications prepared by those institutions. None of the budget discussions include any references to academic cost sharing and none should be implied. Where appropriate, salaries and other variable cost rates are assumed to grow at a rate of 3% per year, except for tuition remission, which is assumed to grow at a rate of 5% per year. A functional allocation of all funds is provided in the project description, §4.f.4.
A. SENIOR PERSONNEL: Principal Investigator: 1.5 months for all 5 years is requested for salary support for the Te9 Director (Dr. ABC). Dr. ABC will have oversight over all Te9 activities, such as formulating vision and mission, coordinating and assigning research tasks, administering project resources, and integrating the research, educational, and diversity advancement activities. He will also be involved directly in research and education activities, including directing and advising students, collecting data and developing models, and preparing manuscripts and reports for publication. Deputy Director: 1.5 months are requested for salary support for the Te9 Deputy Director (Dr. DEF). Dr. DEF will assist Dr. ABC in all leadership activities as described above as well as participate in research and education activities, including directing and advising students, collecting data and developing models, and preparing manuscripts and reports for publication. Thrust Leader: From NSF, 1.0 month per year is requested for the Thrust-2 Leader (Dr. HIJ). Working with the PI and investigators at Georgia Tech, and the Co-PIs, Thrust leaders, and investigators from the other partner institutions, Dr. HIJ will oversee and integrate the activities and projects within Thrust-2 and coordinate and integrate this thrust with the other research thrusts, and with the education, diversity advancement, and economic innovation activities. He will also be involved directly in research and education activities, including directing and advising students, collecting data and developing models, and preparing manuscripts and reports for publication. Diversity Director: 3.0 months per year are requested for the Diversity Director (Ms. KLM). Ms. KLM will plan, oversee, and execute the Te9 diversity recruitment, retention, and enhancement plan, and report to the PI and the EWD Director. Industrial Liaison Officer: 3.0 months per year are requested for the Industrial Liaison Officer (Mr. NOP). Mr. NOP will manage the Partnership for Gigatechnology, recruit industry partners to it, and facilitate the licensing, transfer, resolution of any conflicts, and additional matters related to intellectual property developed by the center. Administrative Director: 6.0 months per year from NSF are requested for the Te9 Administrative Director (Dr. QRS). Dr. QRS will oversee the day-to-day operations of Te9 including human resource and financial management, facilities, subcontracts, logistics, and reporting.
B. OTHER PERSONNEL: Engineering Workforce Development: 1.0 month per year salary support from NSF is requested for the Te9 K-12 outreach coordinator (Dr.TUV). Working with the other Education leaders at Georgia Tech and the other partner institutions, Dr. TUV will plan, organize, and run the Te9 K- 12 education activities including conducting workshops and events associated with the Research Experiences for Teachers program. She will prepare reports for the Engineering Workforce Development Director (EWD, Dr. WXY of UTEP) and the Workforce Development Advisory Board describing programs and progress, and communicate opportunities for improving program reach and impact. 1.0 month per year salary support is also requested for the Te9 University education coordinator (Dr. ZAB). He will have similar duties as Dr. TUV but will focus his work towards the Te9 university education undergraduate and graduate programs.
Project Investigators: Salary support for all other investigators is requested at a rate of 0.25 months per year during the active phase of specific projects on which they are contributing (ASH, AUG, BRA, MAR, CHE, DIL, DUN, GOE, GRI, GUE, GUT, MCD, MOO, PAR, PRK, RUS, TIE, TOD, WAN, and YAN; no funds are requested for investigator FRE as he has a 12.0 month administrative appointment as Dean of the College of Design). Investigators will contribute to the research thrusts as noted in the proposal including directing and advising students, collecting data and developing models, and preparing manuscripts and reports for publication. Allocation of the research budget is based on the initial portfolio of exemplar research projects that are briefly described in each of the three research thrusts. Prior to release of funding, however, investigators will be required to provide more detailed descriptions, plans, and budgets that describe in detail the objectives, methods, expected results, and costs. Accordingly, allocation of research personnel and resources will be distributed based on these more complete plans. Additionally, projects that are not meeting their objectives may be terminated early upon review by the Te9 leadership, Science Advisory Board, Industry Practitioner Advisory Board, or Council of Deans. This “competitive awarding mechanism” within Te9 also allows the center to adapt and grow as new opportunities arise over its life and beyond. 
Student Research Assistants: In each year, 12.0 months salary support from NSF is requested to fund Graduate Research Assistants (GRAs), and 9.0 months salary support is requested to fund Undergraduate Research Assistants (URAs). In each of the years 1 through 5, NSF funds are requested to support 7, 7.5, 8, 8.5, and 8.5 FTE GRAs, and 4, 4, 4, 5, and 5 URAs. In all years, the ratio of GRAs to URAs meets or exceeds NSF’s requirement of 2:1. The GRAs and URAs will assist the leaders in establishing the research network and successfully selecting, launching, and executing the research and education thrusts as described herein. The student researchers will be allocated, as determined by the PI, among the various Te9 research and education projects to help conduct the research of Te9, participate in educational activities, and collaborate with researchers at the other partner universities.
C. FRINGE BENEFITS: Fringe benefits are required for all personnel that are to receive NSF funds, with the exception of URAs. The fringe benefit rate for Georgia Tech is 30.0% of salaries for senior personnel. Additionally, fringe benefits are provided for all GRAs at a rate of 3.0%. These rates, along with the FY 2017 Facilities & Administrative (F&A) and Graduate Student Tuition Remission Program (GSTRP) rates, have been approved provisionally by the Office of Naval Research (ONR) and will be put into effect for the fiscal year beginning July 1, 2016.
D. EQUIPMENT: Permanent Equipment - Capital Items: No capital items are requested.
E. TRAVEL: A pool of NSF funds is requested to be available for domestic travel in support of all Te9 activities including research, education, and attendance at annual meetings and workshops for all Te9 investigators, student researchers, participants, and advisory board members; and for the Te9 leadership to participate in NSF’s ERC biennial meetings and retreats. Domestic travel is estimated to cost $1000 per trip (2 nights lodging @ $200/night + 3 days per diem @ $71 / day + roundtrip airfare @ ~$300 / trip + surface transportation @ ~$17). Domestic travel includes site visits with Te9 university partners in Pittsburgh, PA (CMU); El Paso, TX (UTEP); Ann Arbor, MI (UM); and Syracuse, NY (SU). Travel funds will also be used for members to attend meetings of the Science Advisory Board, Workforce Development Advisory Board, and Student Leadership Council; and for meetings with various Te9 stakeholders and partners; for social diffusion of research and knowledge transfer; and for human resource development (e.g. students attending and presenting at conferences). The budget provides for 50 domestic trips per year for all years 1 – 5. Additionally, 5 international trips are budgeted at an estimated cost of $2500 per trip (8 nights lodging @ $125/night + 9 days per diem @ $71 / day + roundtrip airfare @ ~$800 / trip + surface transportation @ ~$61). International travel includes visits to the 6th testbed city in Shanghai and industrial partner Disney Research China, and for international student experiences. The travel pool will be allocated and dispersed at the discretion of the PI in accordance with Te9’s strategic and operating plans. To minimize travel costs while also maximizing Te9 collaborations among university and industry partners, and to minimize the environmental impact of travel, Te9 will extensively use and encourage videoconferencing and other tele-presence technologies for meetings.
F. PARTICIPANT COSTS: Research Experiences for Teachers and Undergraduates: The request for NSF funds includes support for services and materials provided to the participants through workshops, training opportunities, social interactions, and other events and activities described in the Engineering Workforce Development section. Specifically, $70,000 per year are requested to fund up to 10 teachers participating in a Te9 Research Experiences for Teachers (RET) program. Funds will be used for stipends paid to teachers and for the cost of materials and supplies associated with RET workshops and programmed activities. $70,000 per year are also requested to fund up to 10 undergraduate students participating in a Te9 Research Experience for Undergraduates (REU) program. Funds will be used to pay stipends, travel, and housing costs for participants, and for the cost of materials and supplies associated with the REU. Should Te9 be awarded, the PI will submit proposals to the NSF RET and REU program solicitations for an award from those programs to fully support the RET and REU programs and to further augment support from the base budget efforts. If Te9 does not receive an RET or REU site award, it will continue to use its base budget to support these programs.
G. OTHER DIRECT COSTS: Material and supplies: Funds are requested to support the annual, semiannual, and ad hoc meetings of the Te9 research, workforce development, diversity, and innovation ecosystem teams and partners. Regularly scheduled center meetings will rotate among the lead and partner universities with funds allocated for rental of meeting spaces, costs of meetings including technology fees, printing and postage, food and beverage for working meals and breaks, and other incidentals. For the annual and semi-annual meetings, costs are estimated at $5000 per meeting. Funds are also requested for materials and supplies related to the workforce development activities outside of the REU and RET programs. Costs include fees related to educational software, rights to use copyrighted materials, reimbursement costs for invited speakers, costs for the Te9 Teaching Fellows program ($2000 per Teaching Fellow for 5 fellows per year), and the annual Te9 Teaching Workshop. Additional costs are related to general center operations for computer media, office, printing, and postage materials and supplies.
Publication Costs: Te9 expects to generate a number of high impact publications. NSF funds are requested to cover per-page or article publication charges for manuscripts published in refereed, open access journals. Additional costs are anticipated as findings are disseminated broadly through print, web, and broadcast media.
Subawards: NSF funds are requested to establish subcontracts with the four university partners (CMU, UTEP, UM, and SU) that together with Georgia Tech constitute the core of Te9. Annual and total appropriations to each of the partner universities is shown below and described in detail in the subsequent and included budgets and budget justifications that were prepared by each university.
	Partner
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Total

	CMU
	$510,550 
	$562,500 
	$600,000 
	$637,500 
	$637,500 
	$2,948,050 

	UTEP
	$510,550 
	$562,500 
	$600,000 
	$637,500 
	$637,500 
	$2,948,050 

	UM
	$510,548 
	$562,481 
	$600,000 
	$637,498 
	$637,498 
	$2,948,025 

	SU
	$510,550 
	$562,500 
	$600,000 
	$637,500 
	$637,500 
	$2,948,050 


Graduate Student Tuition Remission: Graduate Student Tuition Remission is required for each of the GRAs funded with NSF funds each year. Graduate Student Tuition Remission of $1489 per month per student is requested for the first year, escalating by 5% each subsequent year. This rate, along with the FY 2017 Facilities & Administrative (F&A) and Fringe Benefits rates, has been approved by the Office of Naval Research (ONR) and will be put into effect for the fiscal year beginning 1 July 2016.
H. TOTAL DIRECT COSTS: Sum of costs A-G.
I. INDIRECT COSTS: Facilities and Administrative charges are required at a rate of 57.8% of Modified Total Direct Costs (MTDC), as defined in OMB Circular A-21, consisting of all salaries and wages, fringe benefits, materials and supplies, services, travel, and subgrants or subcontracts up to the first $25,000 each (regardless of the period covered by the subgrant or subcontract); and excluding equipment, tuition, and participant costs. This rate, along with the FY 2017 Fringe Benefits and Graduate Student Tuition Remission rates, has been approved by the Office of Naval Research (ONR) and will be put into effect for the fiscal year beginning July 1, 2016.
J. TOTAL DIRECT AND INDIRECT COSTS: Sum of costs H and I. Total funds requested from NSF for the first year of Te9 operations are $2,253,250. This grows to $2.4M in years 2 and 3, and $2.5M in each of years 4 and 5. Total requested amount is $12M.
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