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Proposal Title: A High School Engineering Magnet Program Design Experience:  Off-Grid 
Low-Cost Wind Energy for the US-Mexico Border Region (Rio Grande 
Valley) 

 
Amount Requested:  $137,000 
 
Amount Cost Share:  $146,664 
 
Total Program Cost:  $283,664 
 
Percentage of Cost Share:  53% 
 
Proposed Project Dates:  August 1, 2008 to August 31, 2010 
 
 
SECO Business Point of Contact:   
 
Ms. Pam Groce 
111 E. 17th Street, Suite 1114 
Austin, TX  78701 
Ph. (512) 463-1889, Fax:  (512) 475-2569 
Email:  pam.groce@cpa.state.tx.us  
 
TEES Point of Contact: 
 
Dr. Dean Schneider 
Texas Engineering Experiment Station 
9350 S. Presa 
Ph. (210) 633-2427 ext 228, Fax: (210) 644-2923 
Email:  d-schneider@tamu.edu  
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BACKGROUND 
 
Disadvantaged communities along the Texas-Mexico border are in great need of specific 
infrastructure improvements to drive increased education levels and improved living conditions.  
The Texas A&M University System is involved in these improvements through projects with the 
Texas A&M University College of Architecture’s Center for Housing and Urban Development 
(CHUD); Texas A&M International University (TAMIU) in Laredo, TX, and the Texas 
Engineering Experiment Station (TEES).  As these works progressed, it became apparent that 
additional capabilities for off-grid generation of power for various purposes could easily be 
provided to border area residents, especially those people living in poverty or near poverty 
situations, and at a low enough cost to make individual ownership feasible and at the same time, 
provide an outstanding educational opportunity for local students interested in science and 
engineering.   
 
TEES has identified a low cost technique of building, installing, and operating a low power 
(1KW) wind turbine, using locally procured materials, local manufacturers, and simple assembly 
that allow off-grid power applications into the “realm of the possible” for border residents.  
TEES, in collaboration with CHUD and the Laredo and United Independent School Districts in 
Webb County, Texas has provided and engineering educational experience to engineering 
magnet students using these building techniques.  Over the past 2 years, we introduced the 
students to engineering design methods and project management skills while at the same time 
demonstrating the feasibility of installation and operation of low-power wind technology in the 
border area.  
 
This proposal is to replicate and extend the project to the Rio Grande Valley of Texas which 
includes Cameron, Hidalgo, and Willacy Counties.   
 
PROJECT DESCRIPTION AND IMPLEMENTATION PLAN 
 
The objective of this project is to provide a complete engineering experience to high school 
students enrolled in engineering magnet programs in the Rio Grande Valley of Texas.  The 
students will be involved in a real life design experience that will provide an introduction to 
design methodology, detailed design, and manufacturing. The students will be supervised by 
practicing engineers and will create opportunities to improve living conditions of local residents.  
Additionally, the vocational programs will be involved in the manufacture, assembly, and 
installation of the final design.    
 
The design problem that the students will face will be to develop a set of instructions that local 
residents can use to build small scale wind turbines out of recycled materials. As anyone who has 
access to the internet can see, low power wind turbines are widely utilized on a world-wide basis 
for local, individual off-gird power applications.  In fact, according to the American Wind 
Energy Association (www.awea.org) the US has about 1.5MW of small wind turbines nation 
wide.  The winds in border area of the State of Texas are classified as Class 2 winds, which are 
considered marginal for commercial power applications.  However, the AWEA fact sheets show 
that class 2 winds will provide enough energy for small applications.  According to the latest 

http://www.awea.org/�
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statistics available from the Alternative Energy Institute (AEI) at West Texas A&M University 
(WTAMU), the Rio Grande Valley is on the upper end of the Class 2 wind category. 
 
These instructions will be based on materials available from a small wind turbine proponent in 
the UK named Hugh Piggot (http://www.scoraigwind.com/).  These instructions have been 
recently updated and are recommended by the AEI as an excellent source for “homemade” axial 
flux wind turbines capable of producing 1-2 KW of power.  The outcome of the project will be a 
validated set of plans, translated into Spanish that will be made available to colonia residents 
through existing programs located in the Valley.  Two prototypes each year will be built and 
tested.  Extensive videotaping of the manufacturing and assembly process will also provide 
additional source materials to anyone interested in trying “small wind” for themselves. 
 
Several favorable outcomes will occur from this project: 
 
• Exposure of young, talented students to the disciplines of engineering and science.  Both 

school districts are primarily composed of minority students; many of which come from 
underprivileged environments.  By exposing them to science and engineering through a 
project that can have substantial impact on local residents, we can encourage more of them to 
pursue careers in these fields.  Tying in to the third outcome below, some of those students 
that will be exposed to this technology live in the Colonias and hopefully will be encouraged 
to implement these technologies at home. 

• Creation of ongoing vocational educational opportunities.  By positioning the school 
vocational programs as the provider of technical components of the turbines (stators, blades, 
and electrical components), an ongoing educational opportunity is provided not only for the 
basic skills, such as welding and woodworking, but also in the ability of the students to 
operate and maintain the renewable energy systems of the future. 

• Provide renewable energy implementation information to colonia residents.  The resulting 
plans, translated to Spanish, will allow a resident of the Colonias, without significant outside 
assistance construct, assemble, and operate a small wind turbine that will create, at the very 
minimum, nighttime controllable lighting to allow school children to study at night. 
Economic feasibility will be ensured through the use of recycled materials at very low cost.  
Technology transfer will be enabled through services provided by Cameron and Hidalgo 
County.   The Texas A&M University Center for Housing and Urban Development (CHUD) 
provides promotores that operate out of the Cameron and Hidalgo County Colonia 
Community Centers.  These promotores are individuals who live in the Colonias and are 
employed by CHUD as advocates for various assistance programs and educational 
opportunities.  The promotores will be given opportunities to observe the installation and 
operation of the prototype turbines and communicate their experiences to the Colonia 
residents. 

 
Description of the Project Team 
 
The proposed project will be led by the Texas Engineering Experiment Station (TEES).  TEES is 
the engineering research agency for the State of Texas and is affiliated with the Engineering 
Program of The Texas A&M University System.  TEES will be providing project management, 

http://www.scoraigwind.com/�
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design and project oversight.  TEES engineers will provide direct contact hours in the classroom 
to supervise the students during the design process and during the fabrication, assembly, 
construction, installation, and monitoring of the test turbines.   
 
The South Texas ISD (STISD) operates the South Texas Science Academy.  The upper division 
engineering magnet students at each school will act as engineering design teams tasked with the 
development of wind turbine design instructions. Each school team will develop a design based 
on the requirements developed by TEES.  The designs will then be formalized into instructions 
by the team and working with the vocational departments of each school, provide for 
construction, assembly, testing, installation, and monitoring of one prototype turbine system per 
school.  The cycle will then be repeated for the second year of the project.  This project will 
expose the students to the execution of a real substantial project, allow them to gain hands-on 
experience in various technical activities (including fabrication, test protocols, etc.), and provide 
them exposure to the circumstances and needs of Colonia residents. 
 
Technical review and translation services will be provided by the Alternative Energy Institute at 
West Texas A&M University. The AEI was established in 1974 and is the premier wind energy 
research organization within the State of Texas.  AEI is the major wind energy information 
source for Texas.  Texas A&M University College of Architecture’s Center for Housing and 
Urban Development (CHUD) will administer the local involvement in the Colonias and will 
provide coordination with local governments and STISD as required for the installation, testing, 
and monitoring of the prototype systems.   
 
The University of Texas Pan American (UTPA) located in Edinburg will provide a sustainability 
component to the program that was lacking in the Webb County version.  UTPA has an excellent 
College of Engineering and has access to students and faculty already working in the renewable 
energy areas.  UTPA will work alongside TEES and AEI personnel to learn the design and 
construction process for the turbines and will continue to provide student contact following the 
end of the grant period and will continue to assist the STISD Science Academy in continuing the 
project for the foreseeable future. 
 
Project Plan 
 
The primary result of the project is to create an educational experience in project management, 
engineering, and manufacturing for students in the South Texas Science Academy programs at 
STISD.  Each organization involved in the grant team will perform the tasks as shown in the 
statement of work.  This educational experience will result in two prototypical turbine systems 
installed in the Valley area each year and will provide validation of plans that will be made 
available to local residents for implementation.  The school will remain as sources of information 
that can be accessed by community members interesting in implementing these technologies.   
 
This result will be accomplished through organizing the engineering magnet school students into 
design teams.  These teams will take the design requirements and existing instructions and create 
a set of design instructions for the accomplishment of the design goal.  The process will be 
integrated into the existing engineering and technology magnet curriculum and the teams will 
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communicate their status to the other design team on a regular basis; allowing lessons learned to 
be “cross-walked” between teams.  The school will build two prototype systems and install and 
monitor the systems.  This plan will implemented through the following process: 
 
Classroom Instruction.  Classroom instruction will follow the established curriculum at each 
school.  The following curriculum elements will be covered through contact hours with TEES 
and AEI engineers. 

Engineering Design  
Electrical/Mechanical Design 
Renewable Energy Technologies 
Design Constraints and Manufacturability 

 
Practical Instruction.  Part of the benefits gained from the project is the exposure of the students 
to a real engineering environment.  This includes monitoring and managing the project to goals 
of cost, schedule, performance, and risk.  This exposure will be accomplished by forming the 
students into design teams with designated roles.  During this experience, the students will be 
exposed to the following concepts 

Design Team Integration and Management 
Project/Program Management 
Engineering Economics and tradeoffs 
Prototype Construction and testing 

 
Vocational Program Interface.  One of the objectives is for the High School’s vocational 
program to be established as the provider of specialized services required to install the wind 
turbines in the local area; specifically, the building of the motor stator and the creation of the 
wood blades for the turbines.  Both of these tasks require some specific knowledge and skills.  
This project will provide the experience to the vocational instructors in creating the prototype 
systems that will allow them to provide similar services to the residents that will construct these 
turbines from the plans.  The concepts that the design teams and vocational programs will 
encounter during this experience include 

Manufacturing from design 
Engineering/manufacturing interface 
Welding, Electrical, Woodshop 

 
Project Management and Engineering Supervision.  To provide a realistic and productive 
environment that will produce the desired outcomes, an efficient and organized management 
structure is required.  To establish the appropriate roles and responsibilities, the Grant Team is 
defined as TEES, AEI, CHUD, STISD and UTPA.  Project Teams will be established the STISD 
Science Academy to accomplish the design, assembly, and monitoring tasks. 
 

Grant and Contract Structure.  We propose that the grant be awarded to TEES and that 
TEES provide sub-grants to AEI, CHUD, STISD and UTPA to accomplish this project.  
The overall project will be managed by TEES, specifically Dr. Dean Schneider of the 
Texas Center for Applied Technology.  TEES anticipates awarding subcontracts to each 
entity to provide the funding necessary to accomplish the project. TEES will be 
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responsible to SECO for all coordination and reporting requirements and will ensure that 
all programmatic requirements are met (e.g. quarterly reporting, invoicing, cash flow 
management, schedule coordination, etc.) 
 
Engineering Supervision and Review.  Sound engineering practices are critical to the 
success of the project.  AEI will provide the overall supervision of the technical aspects 
of the plans with the majority of classroom contact hours being provided by TEES 
engineers.  Supervision of the plan development and prototype construction, installation, 
and testing will be accomplished by TEES engineering personnel and coordinated with 
AEI.  It is the grant team’s intent to have the two project teams compete to provide the 
winning set of plans.  The completed plans will be analyzed for suitability by TEES and 
AEI engineers and TEES and AEI will select the final plan to be implemented by both 
schools.  Both TEES and AEI will be involved in all technical aspects of the project 
team’s designs and implementations and will provide cross-walk between the two project 
teams.   
 
Code Compliance.  A critical issue in achieving the final goal of making the plans 
available to the local community for implementation of small wind turbines from 
recycled materials is the acceptability of the design to local and state building codes.  
TEES will determine the code requirements and process for permit applications required 
for installation in Hidalgo, Willacy, and Cameron Counties and will ensure that the plans 
developed by the design teams address the code requirements and provide the procedures 
necessary to gain permits for installation.  If necessary, TEES and CHUD will identify a 
licensed electrical contractor to provide installation services with the goal of providing 
those services on an in-kind or at-cost basis. 
 
Timeline.  We anticipate the project beginning before the beginning of the 2008-2009 
school year to allow for the grant team to integrate the projects into the curriculum as 
previously described.  Our initial plan calls for most classroom instruction and design 
work to be carried out during the fall semester with the designs and instructions finalized 
by the start of the spring semester.  Emphasis in the spring will be on materials 
acquisition, component fabrication and assembly, and installation.  The cycle will be 
repeated in the second year. 

 
PROJECT BUDGET AND INFORMAL COST SHARE 
 
The project budget is shown in the following table. 
 

 

FY08 FY09 FY10 Total
3,956$              38,473$             39,505$           81,933$                 

719$                 9,286$               8,062$             18,067$                 
2,500$               2,500$             5,000$                   

1,000$              4,500$               4,500$             10,000$                 
2,500$               2,500$             5,000$                   
8,500$               8,500$             17,000$                 

5,675$              65,759$             65,567$           137,000$               

TEES Labor (Includes CHUD)
TEES Travel
AEI Travel
South Texas ISD Support
UT Pan Am Support
Material & Installation Svcs

Total by FY

Budget Category
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There will be an informal 53% co-funding and in-kind cost share for this project; that is, there is 
no official cost share requirement from SECO for this project.  West Texas A&M University’s 
Alternative Energy Center will provide $2,500 in in-kind support for the review and oversight of 
the design and instruction development process.  This in-kind support leverages the State’s 
premier wind energy researchers and implementers to ensure that the quality of the design will 
meet the needs of the Colonia residents.   
 
The South Texas Independent School District will also provide direct oversight of the student 
component of this project.  Teacher time and the costs of the facilities amount to $73,332 per 
year.  This component of the in-kind support will expose the students to the execution of a real 
substantial project, allow them to gain hands-on experience in various technical activities 
(including fabrication, test protocols, etc.), and provide them exposure to the circumstances and 
needs of Colonia residents.  
 
The total committed cost share of the project is $149,164 and is 53% of the total committed 
project cost of $283,664. 
 
 

Cost Category Direct Costs In-Kind 

SECO Participation $137,000  

AEI In-Kind  $2,500 

STISD In-Kind (2 Years)  $146,664 

Total Costs $137,000 $149,164 

Total Project Cost $283,664 

Percentage of Cost Share 53% 
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STATEMENT OF WORK 
 
To perform this work, the members of the Grant Team shall accomplish the following tasks: 
 
Texas Engineering Experiment Station (TEES) 
TEES will be the prime grantee and shall be responsible for the overall management of the 
project and will coordinate all grant team activities.  TEES shall provide engineering oversight of 
the design projects by providing engineers for contact hours in the classroom and to consult with 
the teachers and administrators at STISD.  TEES shall provide financial control for the project 
and shall fulfill all reporting requirements and is responsible for submitting the deliverables to 
SECO as required in the deliverable sections.  TEES shall issue sub grants to the various grant 
team members and will provide managerial oversight of each grant team member in their 
activities related to this grant.  TEES shall acquire and provide all materials necessary to the 
grant team members to accomplish the grant and will institute procedures to track expenditures.  
TEES shall identify, arrange for, and supervise qualified contractors to install the prototype 
systems in the selected locations. 
 
Alternative Energy Institute – West Texas A&M University 
The AEI will provide final review and expertise in the design of the axial flow wind turbines.  
AEI will also provide translation services for the translation of the design into Spanish.  Travel 
funds will be made available to AEI for travel as required to support TEES in their technical 
oversight role. 
 
Center for Housing and Urban Development – Texas A&M University College of Architecture 
CHUD will provide for the direct technology transfer of the residents of the community, 
especially the Colonia residents through their promotores.  CHUD will assist TEES and the 
STISD in the development of site selection criteria and will assist in the selection of location for 
the prototype systems.  CHUD will coordinate promotores visits to the schools during 
construction and assembly of the turbine systems to ensure that they are introduced to the 
technology and it uses.  CHUD will coordinate with Hidalgo, Willacy, and Cameron Counties to 
provide copies of the completed plans to residents upon their request.   
 
South Texas Independent School District 
The STISD will integrate the design project into their existing engineering and technology 
magnet curriculums and will develop student teams to create the design instructions, construct 
and assemble the prototype turbines, observe installation of the turbines at the test sites, and 
monitor the turbine performance.  The following process will be used with Tasks 3, 4, 5, and 6 
being repeated in the second year of the grant with additional student teams.  
 

Task 1 – Curriculum and Design Requirements Development  
The grant team will develop the curriculum and design requirements for the project teams 
to utilize during the design process and ensure that the curriculum is fully aligned with 
the TEKS.  The curriculum components will include wind and other renewable energy 
topics, engineering project management and economics, as well as other necessary topics 
to successfully complete the design.  The grant team will provide a concise statement of 
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requirements for the design to include Cost, Power Output and Utilization, Electrical 
Storage Requirements, Constructability, Code Compliance, and Sustainability. 
 
Task 2 – Prototype Site Selection 
The grant team will develop selection criteria for locating the prototype turbines.  We 
anticipate the selection criteria including building density, lot size and location, existing 
and planned utility services, zoning requirements, etc.  Once the selection criteria have 
been developed, we would apply the criteria to the various locations under consideration 
to site the prototype turbines.   
 
Task 3 – Design Development of Wind Turbines 
The design principles for a small wind turbine are well known and are freely available 
over the Internet.  By following the plans from Hugh Piggot (www.scoriagwind.com), 4 
turbines were successful installed in several locations in Laredo and Webb County and 
are currently producing electricity.  As the project team progresses through the 
curriculum, they will evaluate the existing design for improvement and will modify them 
to create a design that can be accomplished by a resident using recycled components.  
TEES, AEI, and UTPA will provide engineers to travel to STISD to provide direct 
supervision of the design process and to teach portions of the curriculum.  This set of 
instructions will provide step-by-step instructions on materials acquisition, fabrication, 
installation, and operation.   
 
Task 4 – Acquisition of Materials and Construction of Prototypes 
The project teams will define the material requirements for the turbine systems as they 
create the plans.  There are some components and assemblies that will require additional 
expertise to produce such as the stator windings and blades.  We expect the project teams 
to utilize the plans and identify suppliers to acquire the component materials, and with 
the vocational departments of the school fabricate the necessary components, and 
assemble the turbines.  The turbines will be tested along with the monitoring and/or 
lighting systems that will be installed.  Each project team involved will be responsible for 
one turbine. The students will be supervised by their teacher and the TEES/AEI 
engineering staff associated with the project.  The successful completion of constructing 
the turbines by high school students will validate the correct target complexity of the 
instructions as well as allow the project teams to make the necessary changes to the 
instructions as discovered during the assembly process.  
 
Task 5 – Installation of Prototypes 
Each project team will observe the installation of the turbines at the selected locations 
and test them to ensure operation.  The operating instructions will be provided to the 
landowner and the landowner will be trained in the operation of the system.  Installation 
of the prototype systems will be arranged with a contractor fully qualified to install and 
erect small tower mounted systems.  Full safety precautions will be followed during 
installation and a licensed electrician will be utilized for installation of the controlled 
lighting systems being powered by the turbines.  The capabilities of the landowner to 
maintain and support the prototype turbine after completion of the project will be a 

http://www.scoriagwind.com/�
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component of the site selection criteria.  Ownership of the turbine will be transferred to 
the landowner upon installation.  Arrangements will be made to allow for access for 
monitoring the turbine performance during the monitoring period. 
 
Task 6 – Monitoring of Turbines and Evaluation of Effectiveness 
The project teams will monitor the prototype systems on an on-going basis to determine 
the amount of power produced, the reliability of the design, cost paybacks, and 
utilization.  We anticipate this task lasting for 12 months after installation of the first year 
prototypes to ensure that all normal wind conditions are captured and to provide an 
adequate set of data that can be used to promote the use of this technology over all border 
regions. 
 
Task 7 – Sustainability Planning for continued Operation of the Project 
The Project Team (specifically UT Pan Am) will work with STISD to develop and plan 
for continuing the project past the proposed grant period.  This plan will include a 
formalization of the relationship between UTPA and STISD and a marketing and fund-
raising plan.  

 
DELIVERABLES 
 
• Deliverable 1:  Monthly Reports – Due on the 10th day of each month and will cover the 

previous month’s activities.  The report will describe progress to date, anticipated activities 
for the next reporting period, and any issues that have arisen.  

• Deliverable 2:  Validated Installation Directions for Small Wind Turbines (May 2009) 
• Deliverable 3:  Monitoring and reporting of results (Aug 2010) 
• Deliverable 4:  Interim Annual Report (August 2009) 
• Deliverable 5:  Sustainability Plan (January 2010) 
• Deliverable 5:  Final Report (August 2010) 
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2008-2009 Science Academy of South Texas Turbinators 
 

  
Lee Ellington, Lyford, Team Leader 
Texas A&M Computer Engineering 

Ryan Walker, McAllen, Blade Team Lead 
UTPA Engineering 

  

Jesse Martinez, Brownsville, Blade Team 
UTSA Computer Science 

Sam Manatt, Brownsville, Blade Team  
UTSA Mechanical Engineering 

  
Darla Hollander, Brownsville, Alternator Team Lead 

UT Austin Electrical Engineering 
Amanda Wolf, Harlingen, Alternator team 

Trinity University, Biology 
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Cesar Riojas, Harlingen, Alternator Team 

Air Force Academy Space Operations 
Andrew Rodriguez, Hidalgo, Alternator Team 

UTPA Computer Science 

  
Alonso Galvan, Brownsville, MOS Team Lead 

Texas A&M Aerospace Engineering 
Ricky Garza, McAllen, MOS Team 

Georgetown University Political Science 

  

Eric Castillo, Pharr, MOS Team 
University of Arizona Aerospace Engineering 

Alexandra Trevino, McAllen, Tower Team Lead 
New Mexico Tech Environmental Engineering 



Interim Annual Report 
Education Centered Border Wind Energy 
 
 

Page 17 
The Texas Center for Applied Technology 
© Texas Engineering Experiment Station 

The Texas A&M University System 

 
 

  

Jessica Jimenez, Hidalgo, Tower Team 
Baylor University Mechanical Engineering 

Damien Alanis, Hidalgo, Tower Team 
UTPA Mechanical Engineering 

 

 

Jose Sala, Weslaco, Tower Team 
UTPA Biology 
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http://www.brownsvilleherald.com/news/texas_91359___article.html/students_science.html�
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http://scitech.stisd.net/tangent/tangent0923.pdf�
http://www.stisd.net/pressreleases/2008-09/windturbine.pdf�
http://www.midvalleytowncrier.com/articles/turbine-1748-local-mercedes.html�
http://www.brownsvilleherald.com/news/texas-91359-students-science.html�
http://www.themonitor.com/articles/texas-19524-colonia-science.html�
http://www.themonitor.com/articles/energy-22191-renewable-valley.html�
http://www.co.hidalgo.tx.us/CivicAlerts.aspx?AID=112&ARC=485�
http://www.themonitor.com/articles/watched-26140-round-schneider.html�
http://www.spislandbreeze.com/articles/watched-5392-students-round.html�
http://www.oaoa.com/articles/students-30535-round-texas.html�
http://www.connectamarillo.com/news/news_story.aspx?id=296425�
http://www.weatherforddemocrat.com/breakingnews/local_story_126110200.html/�
http://www.heralddemocrat.com/d0639-BC-TX-StudentWindTurbin-05-06-0890�


http://www.spartnerships.com/newsletter/tgi%205-8-09%5Ctgi.html�
http://www.valleymorningstar.com/articles/air-52275-academy-riojas.html�
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