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1) Assess the workforce needs for the aquaculture industry throughout the 12 states of the North Central Region 

(NCR). Identify which skills are needed in the workforce to promote industry growth. 
 
2) Assess the level of youth focused aquaculture curricula/programs in the NCR. Identify schools with a Career and 

Technical Education (CTE) certification in the Agriculture, Food and Natural Resources career cluster that 
includes aquaculture. Identify other youth aquaculture related activities. 

 
3) Integrate industry and high school/youth career center information through a web-based platform that: 
  a) creates awareness of the aquaculture industry skill needs  
  b) allows assessment of the level and distribution of aquaculture curricula  
  c) utilizes the web-based platform (ncrac-yea.org) to co-develop curricula to address industry needs  
  d) creates incentives for youth to pursue aquaculture skills training 
 
4) Create and promote aquaculture workshops for educators and Extension professionals and provide access funding 

for them to attend existing workshops. 
 
5) Identify community colleges or universities with aquaculture courses/programs, and create opportunities for 

interested students to be dual enrolled in existing college classes, or "less than class size" internship opportunities 
at fish farms and hatcheries. 
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PROJECT SUMMARY OVERVIEW 
 
Advancement of the aquaculture industry requires recruitment of a workforce experienced with the many facets of 
aquatic farming. Although globally aquaculture is growing rapidly, the projected workforce in the US is insufficient 
to meet future demands for aquaculture. Our goal is to identify where the industry sees a need for skill development 
and then create career pathways to the aquaculture industry. Identifying the level of youth aquaculture engagement 
that currently exists throughout the North Central Region (NCR) will allow coordination of these efforts through an 
online aquaculture forum we have developed. Identification of what resources are needed to support current 
programs, and where aquaculture could be initiated, will allow academic institutions and private industry to co-
develop the needed workforce. Aquaculture development is in the national interest, and providing training in 
aquaculture for the next generation is essential to fostering the skills needed for this industry. Another key 
component of education is providing continuing education for the educators and Extension professionals. We plan to 
develop aquaculture workshops focusing on the needs of the schools and Extension educators, as well as provide 
access funding for them to attend these workshops. A basic education in aquaculture opens the door for students to 
attend universities with potential careers in business, engineering and the life sciences, all vital skills required by the 
aquaculture industry. We propose to engage youth in aquaculture throughout the NCR and identify career pathways 
to the aquaculture industry with appropriate skills training opportunities. 
 
 

JUSTIFICATION 
In the 1970’s the United States (U.S.) imported 50% of its fish and shellfish. Although 13% of world seafood 
production was from aquaculture, the US only contributed about 6%. To promote expansion of U.S. aquaculture, 
congress enacted the “National Aquaculture Act of 1980” (US Congress 1980; AFA 1981). Despite this legislation, 
the trade imbalance has grown such that the US now imports 91% of its seafood contributing to a $14 billion annual 
seafood trade deficit. Globally, seafood consumption is at an all-time high (FAO 2016). Although aquaculture 
currently supplies over 50% of the world’s seafood, the North American contribution is only 0.76% (FAO 2016). 
Concern exists not only for the future supply of seafood for the U.S., but also how this trade imbalance affects the 
seafood available in the U.S. market; in particular, the quality of seafood from foreign sources where environmental 
regulations are less stringent than in the U.S. (FAO 2012; IWG-A 2014). We also see a growing trend where 
seafood is mislabeled to hide illegal harvests, or to substitute cheaper species for more expensive varieties (Warner 
et al. 2016).  This trend not only has economic implications but also health risks if mislabeled fish are from areas 
with toxic algae outbreaks, or if they are species that need to be conserved. Reliance on seafood imports creates 
many concerns for food security in the U.S (Trushenski et al. 2012)  
 
Global aquaculture is now valued at $160 billion USD, yet U.S. production only accounts for less than 0.76 % of 
this market (FAO 2016). Currently, many imports are much cheaper than U.S. domestic seafood, but as world 
population increases, the global demand for seafood will likely increase prices, and require the U.S. to rapidly 
increase domestic production. There is a need for a dramatic effort to grow the U.S. aquaculture industry in order to 
meet projected demands for seafood products. The U.S. has the potential for establishing a thriving aquaculture 
industry, but there are a number of barriers that need to be overcome for the aquaculture industry to expand. These 
include areas such as: compliance with regulations and legislation, developing successful business plans and 
establishing a labor force skilled in the life sciences, water chemistry and systems engineering (IWG-A 2014). We 
are also faced with a persistent negative public opinion of aquaculture. Many of these barriers can be removed by 
increased efforts on educating the public on the benefits of sustainable aquaculture.  
 
One of the identified bottlenecks affecting the expansion of the U.S. aquaculture industry is the low recruitment 
into the aquaculture workforce. Demographic analysis of the current U.S. aquaculture industry shows that most 
private business owners are over 50 years of age and there are very few younger age classes entering into the 
business (Walsh 2011).  In addition, staffing of aquaculture Extension has historically been limited (Swann and 
Morris 2001) and these educators are now in the 60-70 year age group (Jensen et al. 2015). This trend is 
unsustainable and if allowed to continue, the U.S. aquaculture industry will collapse due to a shortage in the 
workforce.  It is vital that federal and state agencies invest in workforce education at the high school and college 
level to secure an educated and trained aquaculture workforce for the future. To help remedy this problem, we 
propose to identify the career pathways for individuals from high school through to the aquaculture industry. The 
first step will be to identify the concerns of the industry for their future staffing needs, and then map out the current 
landscape of aquaculture training curricula available to youth in the NCR. We have developed an online forum 
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(www.ncrac-yea.org) to integrate industry needs with these schools, and create career pathways for aquaculture.  
 
A career pathway would include training in the skills and experiences needed to enter the aquaculture field. This 
would involve high school through college-level coursework and projects leading to internships and entry-level jobs.  
The project is relevant because many schools in the NCR do incorporate aquaculture, yet they are isolated and there 
is no clear path for interested students to pursue an aquaculture career. Using online integration of these activities, 
the schools and Extension programs will be able to interact with peer programs, and the industry will be able to 
“scout” detailed maps to find where interest in aquaculture is strong. Appropriate resources and training 
opportunities can also be targeted to these regions. Conversely, by connecting the aquaculture industry to the 
schools and Extension programs, interested students will be able to gain additional skills by volunteering or 
interning at fish farms or other aquaculture businesses. Schools need help from the industry if they are going to 
augment their aquaculture curricula, and educators need an opportunity to learn the skills and science of aquaculture. 
Feedback from those in the industry already working with schools and Extension programs find that there is no 
directive to achieve goals based on any type of fish production. Most schools do not have access to quality fish, 
quality feed, aeration techniques, wastewater treatment processes etc., so there is considerable room for 
improvement. Others that have taken on interns have found that the experience was not helpful to them, because the 
interns lacked aquaculture comprehension and basic skills. In fact, even in Europe, there appears to be a mismatch 
between the skill level of the available workforce and the job requirements for aquaculture (Pita et al. 2014). By 
creating aquaculture workshops geared to educators and Extension personnel intent on incorporating aquaculture 
into their curricula and outreach programs, we will be able to foster education in aquaculture and develop skilled 
workers for the aquaculture industry. 
 
Integration of effort, using the online forum we have created, can provide benefits on many levels. Interested 
students will be able to identify a career path in aquaculture and receive guidance on where to obtain skills training. 
The aquaculture industry will benefit from identification of a future workforce and have input on the type of skills 
training required. These advanced students can then be employed in the industry as interns, or seasonal workers, as 
they learn the tools-of-the-trade. Extension education has been shown to benefit from web-based resources 
(Schwartz and Gibson 2010) and with integration, the applications for this project are nationwide. We are currently 
initiating an intensive survey of Michigan and Wisconsin schools, but this next project proposes to extend this effort 
to all 12 states of the NCR. In the future, this could be extended to the other Regional Aquaculture Centers (RACs). 
 
We have many current and potential collaborators on this project. We are working with Extension educators from a 
number of agencies including Michigan Sea Grant, Michigan State University Extension, University of Wisconsin-
Stevens Point and Iowa State University. We plan to collaborate with the state departments of education, and school 
districts to identify high school aquaculture activity. We also plan to collaborate with the Career and Technical 
Education programs (CTE) in each state, to connect interested students with industry opportunities. For example, in 
Michigan, CTE offers “Less than class size” (LTCS) educational options if a high school lacks the resources or 
student numbers to offer training in career pathways such as aquaculture. LTCS career clusters with applications to 
aquaculture for 2017 include Agriculture (01.0000), Business Administration Management and Operations 
(52.0299), Computer Programming (11.0201), and Engineering Technology (15.0000). West Shores Community 
College (WSCC) will be used as a prototype for this model. Once we have identified the level of aquaculture 
interest, we plan to encourage community colleges and/or universities to establish programs in aquaculture, in order 
to increase the number of aquaculture workers trained in areas identified by the industry. This in line with the 
NCRAC goal to promote a well developed and sustainable aquaculture industry in the United States.  
 
 

RELATED CURRENT AND PREVIOUS WORK 
We are currently underway with a pilot project, “Youth Education In Aquaculture” funded through NCRAC, and 
have developed the web platform described above (www.ncrac-yea.org) with a 5-year hosting contract. We have 
compiled a list of all high schools throughout Michigan (@1100) and Wisconsin (@500), and are now identifying 
the state of aquaculture education at each school. We have created a newsletter and online survey that will be sent to 
each school, as well as asking local intermediate school districts to give us information from their regions. We have 
received LSSU-IRB approval for this project. We plan to beta test the web platform and survey by April 15, 2017 
using 8 schools currently involved with our Aquaculture Challenge competition (see below). We have also been 
contacted by agencies outside NCRAC, asking if their data can be included on the website. EcoTrust is funding an 
effort to assess the current state of aquaculture education in Oregon's secondary schools, as well as Community 

http://www.ncrac-yea.org/
http://www.ncrac-yea.org/
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Colleges and Universities. They are partnering with Oregon Sea Grant who would like us to add this data to our 
website, and be a part of the “Youth Education in Aquaculture” effort.  We have also been contacted by Aquaculture 
Extension Specialists from the US Aquaculture Society, asking if we could be involved in advancing youth 
aquaculture education nationwide. Increased exposure to aquaculture has been observed to engage students and 
increase their interest in math and science (Wingenbach et al., 1999), as well as develop generic and occupation 
specific life skills (Pita et al., 2014).  Our preliminary work in the K-12 system showed strong interest in aquaculture 
by young students, but their options for follow-up were limited. In 2016, as part of our MiSTEM grant project, we 
held a competition for our local high schools, called the “Aquaculture Automation Challenge”. Students were given 
materials to design an aquaculture system and programmed micro-controllers with sensors to monitor the 
environmental parameters of their system. We were amazed at how motivated and engaged the students were with 
their projects for the competition. http://www.sooeveningnews.com/news/20160520/sault-team-wins-aquaponics-
challenge. However, throughout the design and build phase of the competition, the educators mentoring the teams 
indicated they needed more aquaculture training, which appears to be a common occurrence (Duncan et al. 2006). 
This was also observed in a survey of high school aquaculture in the mid 1990’s in the northeastern U.S. 
(Wingenbach et al. 2000).  We are currently running the Aquaculture Challenge 2017, and have expanded the 
competition’s scope to include a business plan competition. 
http://msue.anr.msu.edu/news/high_school_aquaculture_challenge_program_kicks_off_msg17_nelson17 After 
about three months of designing and building, a final showcase for the challenge requires teams to present the 
system design, automation and business plan components of their project and compete for prizes. Using the ncrac-
yea.org website, we plan to extend the Aquaculture Challenge throughout the NCR. 
 
Aquaculture education in U.S. high schools began as an experimental program back in 1989 (El-Ghamrini 1996).  In 
a survey of 450 central U.S. schools thought to incorporate aquaculture, success was correlated with the ability of 
innovation to diffuse through the system. The learning curve can be steep for newcomers to the aquaculture field, so 
having access to an online support network, such as our interactive web platform, should increase the probability of 
success. There are barriers for schools to adopt new curricula such as aquaculture. Initially they may not be aware of 
the experiential nature of the discipline, and resources such as cost, space and time can be impediments (Conroy 
1999). Our web-based platform will increase the visibility of aquaculture activity and therefore, we anticipate that 
youth engagement in aquaculture programs will increase significantly. There continues to be many isolated attempts 
to engage students in aquaculture. Encouraging efforts are being made in northern Wisconsin as well as in Alabama. 
In talking with these individuals it is apparent that these efforts are cyclic, dependent on a few dedicated champions, 
and the inertia of the project rests solely on them D. Cline (Auburn University, personal communication). What is 
needed is an integration of effort so that each of these activities does not occur in isolation and the results can be 
sustained. This integration can now be accomplished by using social-based web platforms as a mechanism for 
sustaining the longevity of the programs through user participation and ownership.  
 
We are seeing progress in aquaculture education with successes in programs such as the UWSP-Northern 
Aquaculture Demonstration Facility and Aquaponics Innovation Center. In addition to offering aquaculture 
workshops to industry personnel to help educate, train and provide updated knowledge, UWSP has also introduced 
an Aquaponics Certificate Program that allows students to use coursework from other institutions and does not hold 
them back with institutional residency requirements. UWSP’s aquaculture educational programs have educated over 
400 students from 12 states and 4 countries since 2011. The programs have also placed more than 25 interns with 
private industry partners (http://www.uwsp.edu/cols-ap/nadf/Pages/Past-Interns.aspx) and that has led to a 90% 
success rate in student job placement in the aquaculture industry. In Michigan, Michigan Sea Grant is also working 
to establish an aquaculture technician program; however, to facilitate these efforts, we need to make our youth aware 
of the potential for careers in aquaculture. 
 
There are significant gaps in our knowledge of the extent of student, educator and Extension personnel interest in 
aquaculture in schools and in outreach programs. We need to know what resources they have available, and what are 
their needs. We need to provide curricula and make access to training in aquaculture available to educators and 
Extension personnel, in order to equip them with the necessary skills. By identifying the presence of aquaculture 
programs in the high schools, we will be able to target resources to get these students on a career pathway to the 
aquaculture industry. At the same time, through competitions such as the “Aquaculture Challenge”, these students 
can be motivated to solve the problems that are stifling the growth of the industry. These challenges can address 
manpower issues using automation, disease issues, energy efficiencies, as well as successful business plan models. 
By providing educators and Extension personnel with more access to aquaculture training, we expect to see an 

http://www.sooeveningnews.com/news/20160520/sault-team-wins-aquaponics-challenge
http://www.sooeveningnews.com/news/20160520/sault-team-wins-aquaponics-challenge
http://msue.anr.msu.edu/news/high_school_aquaculture_challenge_program_kicks_off_msg17_nelson17
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increase in demand for aquaculture skills training, and universities may then see the need to offer aquaculture 
programs. As a consequence of this process, we will also have a better understanding of the staffing needs of the 
aquaculture industry. 
 
 

ANTICIPATED BENEFITS 
We anticipate that at the end of this project, the aquaculture industry will benefit from detailed interactive maps of 
aquaculture throughout the NCR (and beyond), identifying regions where future skilled workers can likely be found. 
The maps utilize updateable fusion tables that give detailed information on a variety of metrics including extent of 
curricula and what may be lacking for the schools to move their program forward. The web platform will also be 
accessible by the schools listed on the map. Cost of travel is a major barrier impeding schools’ ability to interact. 
Using ncrac-yea.org, they will be able to locate other programs in their geographic area, as well as link to schools 
across the state and region. By sharing their struggles and successes, they will be able to advance their education 
more quickly than by working alone. We also envision this web platform (ncrac-yea.org) having the capacity to host 
competitions such as the “Aquaculture Challenge”, with minimal cost. Each year, teams could be challenged to 
address a problem facing aquaculture. Teams could pitch their solutions using a video meeting, and judges would 
evaluate how well they solved the problem. Winning teams could be invited to present at the biennial NCRAC 
conference, and other aquaculture venues.  
 
We will be creating aquaculture content for workshops to train educators and Extension personnel in STEM 
(Science, Technology, Engineering and Math) related fields and other industry-related concepts such as business 
operation, marketing, and financial management.  Once development is completed, these workshop materials could 
be used in the NCR and throughout other RACs.  With undergraduate enrollment declining at most universities, the 
addition of more applied courses/programs such as aquaculture could help reverse this trend. Few students are aware 
of the career opportunity available in aquaculture, so there is a need for identifying a clear career pathway that 
shows how education coupled with internship programs can lead to career opportunities in aquaculture.  Ultimately, 
the aquaculture industry will benefit from an educated, skilled, young workforce that will help the U.S. aquaculture 
industry prosper and be ready to “carry the torch” for the industry as a generational change takes place.  This can be 
best accomplished by the co-development of the aquaculture workforce. 
 
 

OBJECTIVES 
1) Assess the workforce needs for the aquaculture industry throughout the 12 states of the North Central Region 

(NCR). Identify which skills are needed in the workforce to promote industry growth. 
 
2) Assess the level of youth focused aquaculture curricula/programs in the NCR. Identify schools with a Career and 

Technical Education (CTE) certification in the Agriculture, Food and Natural Resources career cluster that 
includes aquaculture. Identify other youth aquaculture related activities. 

 
3) Integrate industry and high school/youth career center information through a web-based platform that: 
  a) creates awareness of the aquaculture industry skill needs  
  b) allows assessment of the level and distribution of aquaculture curricula  
  c) utilizes the web-based platform (ncrac-yea.org) to co-develop curricula to address industry needs  
  d) creates incentives for youth to pursue aquaculture skills training 
 
4) Create and promote aquaculture workshops for educators and Extension professionals and provide access funding 

for them to attend existing workshops. 
 
5) Identify community colleges or universities with aquaculture courses/programs, and create opportunities for 

interested students to be dual enrolled in existing college classes, or "less than class size" internship opportunities 
at fish farms and hatcheries. 

 
 

DELIVERABLES 
Objective 1-3: Our web forum (ncrac-yea.org) will continue to link youth aquaculture programs with the 
aquaculture industry throughout the 12-state NCR. We will also use the site to expand the Aquaculture 
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Challenge competition to other interested states in the NCR. All data collected will be maintained in hard copy 
in addition to being online. A report of the significant findings from the project will be compiled including: 
 -maps of aquaculture industry and Extension activity 
 -interpretation of significant findings 

-suggested action items to promote growth of the aquaculture industry 
Objective 4: Workshop content about aquaculture and aquaponics will include curriculum content that can be taught 
in schools and Extension programs, hands-on learning activities, assessment tools for educators, and resources for 
continued education and advanced topics exploration. Following the conclusion of this grant project, this material 
will be made available on the program’s website for use by educators and Extension personnel throughout the NCR 
and the U.S. 
 
Objective 5: Lists of colleges/universities in the NCR that offer courses and/or programs in aquaculture; 
connections between school programs and career pathway opportunities such as internships, college-level certificate 
or advanced placement programs; more direct connections between college/university programs and the aquaculture 
industry such that students from high school to college are better educated in the skill areas that are important for 
U.S. aquaculture industry growth. 
 
 

PROCEDURES 
Procedure for Objective 1 (Assess the level of aquaculture workforce skill needs): Our first step will be contacting 
members of the aquaculture industry throughout the NCR. We will be working with our industry and Extension 
liaisons to develop a survey of questions to address their immediate staffing needs and problems they have had 
finding skilled workers. We are also interested in their concerns about future staffing needs, and specific skill areas 
such as fish culture, fish health, and systems engineering, but will also encourage them to identify other areas of 
concern. The survey will be administered using an online format such as “survey monkey”, but we will also use e-
mail and phone calls if we do not get high numbers of response. We will encourage each responder to identify other 
aquaculture businesses near them that would be willing to provide input. The results will be compiled for entry into 
the database, and made available on ncrac-yea.org. 
 
Procedure for Objective 2 (Assess the level of aquaculture curricula): LSSU aquaculture outreach personnel will be 
responsible for contacting the schools using educator directories and list-serves to see whether the curriculum 
involves aquaculture. A variety of resources and contacts within the NCRAC network will be used to follow up on 
known aquaculture activities. They will also focus on contacting school districts with career centers, in particular 
those with Career and Technical Education (CTE) certification in the career cluster Agriculture, Food and Natural 
Resources, which includes aquaculture careers. Career clusters are designed to identify pathways from high school 
to two and four-year colleges for career training. The resulting list of schools with an aquaculture curriculum will be 
compiled for entry into the database. These schools will be contacted directly and asked for details, pictures of their 
program and contact information. We will assess each state systematically, until all 12 states in the region are 
assessed. We have made formal connections for making contacts with local school districts in Michigan, Wisconsin, 
Iowa, Ohio and Kansas. In Wisconsin, aquaculture educators are members of the Wisconsin Association of 
Agriculture Educators and are organized through the CTE and Future Farmers of America program within the 
Department of Public Instruction.  Similar organizations and programs (such as 4-H) will be contacted throughout 
NCR states as part of the aquaculture program assessment. We will establish formal contacts in the remaining states 
should this proposal be funded. 
 
Procedure for Objective 3 (Integrate industry and high school/youth career center information through the web-
based platform): An LSSU computer science student has developed an interactive web platform as part of the Youth 
Education in Aquaculture (YEA) grant deliverables. The LSSU computer science faculty is now helping the student 
serve as the webmaster for the site. We have identified an appropriate hosting site for the web platform and have 
purchased www.ncrac-yea.org, as the domain name. The platform is able to compile information obtained by the 
aquaculture outreach students, and is able to: i) generate maps with the location of schools with aquaculture using 
the cloud based data compilation tool, Google Fusion tables that allows web based data exchange for free through 
Google resources, ii) include schools that are very interested in developing an aquaculture curricula, iii) support 
secure web chat, discussion forums and possibly video-conferencing, such as Google “hangouts”, to allow schools 
to interact remotely, to share their challenges and successes, and. iv) be secure, so that only approved personnel can 
access each school’s information, v) serve as a venue to promote an annual “Aquaculture Challenge”. We will also 
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provide industry and Extension access, and the site will include an interactive map of the aquaculture businesses 
throughout the NCR. We have purchased a 5-year independent hosting of ncrac-yea.org, but at the end of the grant 
funding cycle, the web platform can be hosted by NCRAC.org. 
 
Procedure for Objective 4 (Create and fund aquaculture workshops for educators and Extension professionals): Over 
the past two years, we have been promoting aquaculture in the high schools, and many educators have told us they 
were not properly prepared to fully oversee these projects. We propose to develop a 5-day aquaculture workshop at 
the Hunt Creek Fisheries Research Station currently managed by Lake Superior State University. The site is a 
former Michigan Department of Natural Resources (MDNR) fisheries research station, and the basement of the 
residence receives artesian well water, which was historically used for fish culture. We plan to set up a moveable 
aquaculture facility in this area for use with the workshop. During the workshop, we will instruct  educators and 
Extension professionals on a variety of topics including water quality, fish culture, fish health and system design. 
They will also have an opportunity to experiment with system designs and troubleshooting as well as an opportunity 
to visit a nearby commercial fish farm. The aquaculture workshop will be intensive for up to 15 educators per 
session, and will be taught by LSSU biology and fish health faculty and Dr. Helal from WSCC.  
 
Aquaponics, which is a subset of recirculating aquaculture and hydroponics, has garnered strong interest by many 
schools because of its ecosystem approach to fish culture, resulting in production of both a protein (fish) and 
vegetable crop. While popularity in aquaponics continues to grow, most educators are ill prepared and lack the 
formal training required to properly integrate aquaponics into their curriculum (Duncan et al. 2006).  The UW-
Stevens Point Aquaponics Innovation Center (UWSP-AIC) was built to assist both educators and businesses in 
learning science-based aquaponics and for integrating this culture method into school programs and new businesses.  
The UWSP-AIC will develop an aquaponics curriculum component that will be used to educate and train ten 
educators/Extension professionals per year (total of 20 during the grant cycle) at the UWSP-AIC.  During the 3-day 
Aquaponic Educators’ Master Class, participants will be trained in the science of aquaponics, with particular 
reference to STEM components, as well as ways that school aquaponic programs can provide safe, sustainable 
seafood and vegetables to the schools while preparing students for careers in aquaculture.  Educators and Extension 
professionals will be provided access funding for attending the workshop to help defray costs and will be offered the 
option to earn Continuing Education credits for career advancement.  Fully hands-on training will be provided with 
example exercises they can use to build, operate and experiment with their aquaponic systems and provide 
assistance to potential producers.  Educators and Extension professionals will also be encouraged to visit the UW-
Stevens Point Northern Aquaculture Demonstration Facility where they will be provided expert guidance in the 
culture of freshwater fish that can be used in both aquaculture and aquaponic systems.   
  
Hunt Creek will provide funded workshops during the second year of the grant, whereas workshops at UWSP will 
be funded for both years. Educators and Extension professionals receiving support will be determined by need and 
interest in aquaculture in their district/state.  Ideally educators and Extension professionals will be chosen from areas 
that do not currently have an aquaculture program, but are interested in development of one. Potential participants 
interested in receiving support to attend the workshops will be asked: 1) to provide rationale for why they will 
benefit from the program, 2) provide outcomes for how the experience will augment their curricula, and 3) agree to 
provide follow up information to demonstrate how the workshop lead to changes in their curricula, or increased 
youth engagement. We expect that there are many justifications for their including an aquaculture curriculum, as the 
program allows teaching of many STEM concepts by creating “teachable moments” in math and science, as well as 
basic life skills (Conroy and Walker 2000; Dailey et al. 2001). We will continue to promote the workshops every 
year, and are working with the Eastern Upper Peninsula Intermediate School District Math and Science Center to 
apply for continuing education credits for educators who complete these workshops. 
 
Procedure for Objective 5 (Identify community colleges and universities with aquaculture programs and create 
opportunities for interested youth to attend): Contacts will be made with the university Extension programs in each 
NCR state as well as with the Education section of the American Fisheries Society and the U.S. Aquaculture Society 
(USAS) to help identify community colleges and universities in each NCR state that offer courses and/or programs 
in aquaculture.  Current efforts by the USAS board to expand and strengthen student subunits at both college and 
high school level will enhance the effectiveness of this process.  
 
How to define whether an institution has an aquaculture program was a problem encountered by Jensen et al. (2015). 
Their analysis included institutions that offered a concentration, minor or major in aquaculture or aquaculture-



 

 9 

specific or -supporting courses, so we will likely adopt the same criteria. These programs will be made aware of the 
efforts of this grant project and opportunities will be investigated with each state to involve interested youth in 
aquaculture career pathways such as internships and college-level certificate or advanced placement programs.  For 
example, West Shore Community College currently shares a CTE program in Agricultural Science with Michigan 
State University, and runs two sessions with 20 students each. They would like to incorporate aquaculture into the 
CTE program, and do have some resources to support this. Their curriculum does have aquaculture courses, but has 
recently seen low enrollment in these classes. At the same time area schools do have an interest in aquaculture, but 
the activities are isolated and could benefit from integration. In Michigan, schools with a CTE certification are 
eligible to apply for “Less Than Class Size” (LTCS) opportunities. The LTCS allows schools that don’t have enough 
students or resources to offer classes on certain topics (e.g., aquaculture), to partner with a college or other facility 
(such as a fish farm) to provide that experience. Once students interested in aquaculture are identified, WSCC 
proposes establishing aquaculture offerings to them using the LTCS option. WSCC will be a model system for 
integrating the schools, and encouraging students interested in aquaculture to obtain post-secondary training. This 
could be at WSCC or other colleges and universities such as the Aquaponics Certificate Program at UWSP. By 
developing a career path in aquaculture we will be educating an aquaculture workforce, and see this as a direct 
benefit to the aquaculture industry 
 

OUTREACH AND EVALUATION PLAN 
 
Outreach 
Objective 1 (Assess skills needed in the aquaculture industry): Identification of future workforce shortcomings will 
allow the industry to inform the education system of their needs. We will be working with our industry liaison to 
survey businesses on their hiring criteria. The survey format will be online (such as survey monkey), e-mail and 
telephone contact, depending on the level of response that we receive. Not only will this give us a better picture of 
projected workforce skill needs, but will also allow us to identify similarities and differences in the industry 
requirements throughout the region. Results of this project will be shared with NCRAC industry outreach and 
Extension personnel. 
 
Objective 2 (Assess the level of aquaculture curricula): An assessment of the level of aquaculture in the educational 
system will benefit outreach and Extension personnel that are promoting aquaculture in the region. We will quantify 
the number of schools with aquaculture as a function of the total number of schools in a given area. We will also 
include other extra-curricular opportunities for youth engagement in aquaculture. To gather information, we will 
send out surveys to the schools using questions we have developed for an online survey being sent to Michigan and 
Wisconsin schools. Once we have contacted schools we will also encourage them to share information about other 
aquaculture activities in their local areas. The data generated will identify which areas are pursuing aquaculture and 
may benefit from additional mentoring and access to educational resources. We will also identify regions that do not 
have aquaculture curricula, but are interested in development of one. Equipment and educator training can then be 
directed to those areas. Results of this project will be shared with NCRAC outreach and Extension personnel. 
 
Objective 3 (Integrate data into the web based platform www.ncrac-yea.org): The online aquaculture forum will 
allow us to better see the state of the NCR aquaculture industry. Initial contact with the schools and Extension 
offices will involve sending them a newsletter explaining the project and encouraging them to explore the website 
(ncrac-yea.org). They will also be asked to complete an online survey that lets us know their level of interest and 
involvement with youth aquaculture programs. We have been compiling lists of interested schools from education 
websites and word of mouth. We will also utilize email lists from existing agriculture programs as well as using 
social media to advertise and disseminate the website to a larger audience. The website will allow the schools to 
interact with each other, either by videoconferencing, or through data sharing. Currently many programs are 
working in isolation, but this will allow them to see what the other schools are doing and learn from their mistakes 
and successes. We anticipate the “Aquaculture Challenge” competition will promote interest in aquaculture, and 
possibly serve as a first step for the school to adopt a curriculum. During the project timeframe, the webmaster will 
assist the schools in use of the forum. The link to the forum will be shared off the UWSP/NADF webpage, the 
school’s webpages as well as NCRAC webpage. The forum will also be integrated with NCRAC Extension, to allow 
access to aquaculture experts.  
 
Objective 4 (Create and fund aquaculture workshops for educators and Extension professionals): The workshop 
information will be available on the aquaculture forum website. The school districts have been very supportive of 
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the workshop idea, and see it as a way to promote STEM education in their curricula. It is likely we could advertise 
these opportunities through the school district newsletters. Potential participants interested in receiving support to 
attend the workshops will be asked: 1) to provide rationale for why they will benefit from the program, 2) provide 
outcomes for how the experience will augment their curricula, and 3) agree to provide follow up information to 
demonstrate how the workshop lead to changes in their curricula, or increased youth engagement. 
 
Objective 5 (Identify community colleges and universities with aquaculture and create opportunities for students): 
Throughout the grant period we should gain a much clearer picture of the landscape for aquaculture education in the 
NCR. The last step will be creating linkages between schools with a strong interest in aquaculture, and post-
secondary training opportunities for those students. We will encourage the colleges and university to connect with 
the high schools and let them know whether opportunities exist for aquaculture certificates, concentrations and 
minor fields of study. We will encourage higher education institutions to use the collaborative model in place at 
UWSP with their Aquaponics Certificate Program. Current efforts by the USAS board to develop and support 
student subunits will be integrated into this process. We will also get the information to the fish farmers so they 
know where to find employees skilled in fish culture or fish health. This information can be made available on the 
aquaculture forum site, through NCRAC or through UWSP NADF website. 
 
Evaluation Plan 
The success of the project will be evaluated by how well we have been able to inventory the level of youth interest 
in aquaculture. We will know how many schools exist in each state and plan to reach at least 80% of them through 
this project. We will have data on how many schools we contacted, how many responded and will quantify their 
level of aquaculture engagement on a scale of 1-10. We will also assess the effectiveness and accessibility of the 
web forum ncrac-yea.org, by sending surveys to 100 schools asking if the site is useful and user friendly. Interest 
and involvement in the Aquaculture Challenge competition will be a valuable metric of the reach and impact of this 
project. We are focusing initially on public schools, but will include private schools and other youth organizations if 
their information is available.  
 
The project PIs will work with the Extension liaison to develop and administer the surveys and evaluate the data. 
The project has LSSU-IRB approval. As educators become better trained in the discipline of aquaculture, we expect 
to see an increase in the level of aquaculture being taught in their districts. As we survey the schools for the presence 
of aquaculture in their curriculum, we will ask the educators to rate their level of aquaculture knowledge on a scale 
from 1-10. After attending a workshop, we will follow up and see if the level of understanding has increased for that 
individual, for their school as a whole, and most importantly, have they incorporated aquaculture into a curriculum 
that engages youth. All information will be entered into the Google fusion tables that will be projected onto Google 
Earth maps. We will be able to compare our maps of known aquaculture curricula at the beginning and end of this 
project and determine if we have increased the level of aquaculture skills training for the industry.  In addition to 
providing a big-picture of the level of aquaculture throughout the NCR, we will encourage local connections to link 
interested students with nearby aquaculture businesses. The web forum will also serve as a storehouse of curricula 
and lesson plans, as well as links to tutorials and webinars on sites such as ncrac.org, and aquaculturehub.org. We 
will keep institutions of higher education informed of increased interest in aquaculture and encourage them to 
establish aquaculture certificates, concentrations and minor fields of study. At the end of the two-year project, the 
chairperson will consult with the PI’s and liaison personnel to summarize the data, identify trends and make 
recommendations for allocation of resources to “hotspots” of aquaculture interest. The overall project goal is to 
improve communication and define an educational pathway for aquaculture education that leads to a career in the 
aquaculture industry, either with an existing business, or as a new aquaculture entrepreneur.
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     Logic Model for Educating a Workforce for the Aquaculture Industry (EWAI) 
    Goal:  Expand development of aquaculture in the North Central Region (NCR) of the U.S. 
    Objective:  Develop and provide hands-on learning programs to develop an educated workforce available to the aquaculture industry 

 
 
 
 
 
 

 
 
 

 
 
 

Interactive web 
platform identifying 
aquaculture programs 
throughout NCR and 
providing opportunity 
for sharing of 
knowledge  
 
Provide aquaculture 
training and 
educational tools to 
the schools 
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school districts to, 
develop workshops, 
train educators and 
Extension 
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funding for educators 
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links to educational 
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CTE to define career 
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aquaculture training 
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needed to support 
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and Technical 
Education (CTE) 
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- Increased exposure to aquaculture a) engages students b) increases 
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- More student engagement in aquaculture will move the aquaculture 
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- Lack of a youth exposure to aquaculture curriculum 
- Lack of awareness about aquaculture by general public 
- Lack of integration, networking between active schools and industry 
- Lack of youth recruitment to the aquaculture industry 
- Limited Extension awareness of aquaculture at the county level 
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aquaculture 
 
 

Improved career 
pathways for 
aquaculture, from 
the high schools 
through skills 
training, to the 
aquaculture 
industry 
 
Increase the 
workforce trained 
in the skills needed 
for the aquaculture 
industry 
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 12 

FACILITIES  
 
Lake Superior State University (LSSU): Student research/office space is available in Crawford Hall on the LSSU 
campus. There is wireless internet available throughout campus, for website management. Degree programs in both 
the Biological Sciences, and in Computer Science require that students take on an independent capstone project, 
such as a research or experiential learning project. We are confident we will be able to hire skilled upper class 
students and recent graduates for this project. The LSSU Aquatic Research Lab (ARL) is an Atlantic salmon 
hatchery that is available for student research/training at LSSU. The ARL has been offering CTE/LTCS 
opportunities for Sault Area High School students interested in aquaculture. We are also discussing the option to 
augment the aquaculture content of the BS Fish Health degree at LSSU. This is currently the only undergraduate BS 
degree program in Fish Health in North America. 
 
SSMART business accelerator office space adjacent to the LSSU campus: An LSSU student company Superior 
AquaSystems LLC, is focused on sustainable aquaculture solutions. They currently lease office space at this site that 
we will be utilizing for the duration of the project at a very low cost. Although space is available on the main 
campus, some of our student hires may not be doing this work for a senior project, and some may have graduated, so 
dedicated space is needed. 
 
Hunt Creek Fisheries Research Station (HCFRS): The site is a 1,093-ha (2,700-acre) facility near Lewiston 
MICHIGAN in Montmorency County. The station was established circa 1940, and served as the main trout research 
station for the Michigan Department of Natural Resources (MDNR) until its closure in 2008. LSSU and the MDNR 
have signed a Memorandum of Understanding (MOU) that grants LSSU full use of the station as a university 
teaching, field educational experience and research station, for a 10-year period effective October 1, 2015. The field 
station remains intact, with all sampling and maintenance equipment remaining on site and overnight 
accommodations available for 18-25 people. The residence building receives water from an Artesian aquifer, and the 
basement has historically been used for cold-water fish culture. We plan to assemble a moveable aquaculture system 
for use with the aquaculture workshops. 
West Shore Community College (WSCC): WSCC offers an Aquaculture Science (BIO 131, 4 credits) class most 
winter/spring terms.  The college has state of the art science labs: biology -2 labs, chemistry and physics, one lab, 
each.  Attached to one of the biology labs is a functioning recirculating aquaculture system (RAS) facility inside a 
greenhouse.  This aquaculture class has been offered since 1998. To provide the highest quality of instruction, this 
course has a 15-student limit (compared to 20 students or higher in other classes). The college also offers a water 
analysis 2-day workshop (with 1 credit hour of credit).  Both courses have been developed and taught by Dr. Hamdy 
Helal.  Currently the campus hosts a CTE program for Ag-Tech through Michigan State University.   
 
University of Wisconsin-Stevens Point Northern Aquaculture Demonstration Facility (NADF) and Aquaponics 
Innovation Center (AIC): Both locations are state-of-the-art facilities that have commercial-scale production systems 
including pond, flow-through, recirculating and aquaponic systems.  All systems are adaptable, digitally monitored, 
and constructed in replicate for experiments and side-by-side trials.  Both locations have classroom facilities for on-
site and distance education, food service capabilities, and hands-on training (see aquaculture.uwsp.edu and 
www.uwsp.edu/aquaponics for detailed information. 
 
Iowa State University (ISU): Iowa State University is a land grant institution with current curriculum and research in 
the area of aquaculture. There are numerous meeting spaces as well as recirculating aquaculture systems (RAS), 
aquaponic, and pond aquaculture facilities available for hands-on learning and tours. The nationally recognized 
aquaculture Extension program, led by D. Allen Pattillo, focuses in the areas of recirculating aquaculture and 
aquaponics. ISU also houses the Brenton Center, which is a digital media center that provides services in the areas 
of distance education, videography, webinars, etc. and has been contracted by NCRAC for the development of web-
based aquaculture training materials including the NCRAC Vimeo channel (https://vimeo.com/channels/958980). 
Pattillo’s connection to NCRAC also gives him unique access to the NCRAC website IT staff for ease of uploading 
and directing content for online learning. 
 
DUPLICATION OF PREVIOUS WORK 
 
The USDA Current Research Information System was accessed to review any related or relevant research to verify 
that the proposed project is original research and does not duplicate any previously funded projects in CRIS. 

https://vimeo.com/channels/958980
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NOAA databases were also searched including the National Sea Grant Office Funding Page, the website of state Sea 
Grant Programs, and the NOAA Office of Aquaculture Funding Opportunities Page to review previously funding 
projects and confirm that this project does not duplicate previous work.
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PROJECT LEADERS 

 
State Name, Institution  
Michigan Dr. Barbara I. Evans, Lake Superior State University Aquaculture Education 
Michigan Dr. Hamdy Helal West Shores Community College Aquaculture Education 
Michigan Dr. Christoher Smith Lake Superior State University Computer Networking 
Michigan Dr. Ronald Kinnunen, Michigan Sea Grant, MSU Aquaculture Extension 
Michigan Mr. Elliot Nelson Aquaculture Extension 
Wisconsin Dr. Chris Hartleb, UW-Stevens Point Aquaculture & 

Aquaponic Education 
Wisconsin Dr. Krista Slemmons, UW-Stevens Point Biology Education 
Wisconsin Bill West, Blue Iris Fish Farm LLC Industry Education 
Wisconsin Emma Wiermaa, UW-Stevens Point Aquaculture Extension 
Iowa D. Allen Pattillo, Iowa State University Aquaculture Extension 
Kansas Dr. Charlie Lee Aquaculture Education 
Ohio Dr. Kevin Neves Aquaculture Education 
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BUDGET SUMMARY  

 
Year 1  

  
  
  
Institution LSSU  ISU UWSP Project Total 

          
Salaries and Wages 26,841          10,400 13,372 50,613 
Fringe benefits 2,054 478             8,344 10,876 
Total salaries, wages & fringe benefits 28,895 10,878 21,716 61,489 
Materials and supplies 5,050     5,050 
Travel 972             1,892   2,864 
All Other Direct Costs 1,130 9,950             9,950 21,030 
Totals 36,047 22,720 31,666 90,433 

          
Year 2         
  LSSU  ISU UWSP Project Total 

          
Salaries and Wages           26,841           10,400           13,372            50,613 
Fringe benefits 2,053 478             9,013 11,544 
Total salaries, wages & fringe benefits 28,894 10,878 22,385 62,157 
Materials and supplies 5,050     5050 
Travel 972             1,892   2,864 
All Other Direct Costs 7,633 9,950             9,950 27,533 
Total Year 2 42,549 22,720 32,334 97,603 
         

Total Request Year 1 + 2           78,596           45,440           64,000 188,036 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE 

BUDGET 

OMB Approved 0524-0039 
 

 
ORGANIZATION AND ADDRESS 
Lake Superior State University 
School of Biological Sciences 
650 W. Easterday Ave Sault Sainte Marie MI  49783 

 
USDA AWARD NO. Year 1: Objectives 1,2,3,4 
 

DURATION 
PROPOSED 
MONTHS: 

_12__ 
 

Funds 
Requested by 

Proposer 

 
DURATION 
PROPOSED 
MONTHS: 

_____ 
 

Funds 
Approved by 

CSREES  
(If different) 

 
Non-Federal 

Proposed Cost-
Sharing/ 

Matching Funds 
(If required) 

 
Non-federal 

Cost-
Sharing/Matchi

ng Funds 
Approved by 

CSREES 
(If Different) 

 
PROJECT DIRECTOR(S) 
Barbara I. Evans 
 

A.  Salaries and Wages ............................  
 

CSREES-FUNDED WORK 
MONTHS 

 
 
 
 

$3841 

 
 

 
 

 
  

1.  No. Of Senior Personnel 
 
Calendar 

 
Academic 

 
Summer  

a. _1_ (Co)-PD(s) ............................................... 
 

 
 

 
 

.5  
b. __1__ Senior Associates ....................................  

 
 

 
 

1 
 

$6000 
 

 
 

 
 

 
 
2.  No. of Other Personnel (Non-Faculty) 
a. _____ Research Associates/Postdoctorates .... 

 
 
 

 
 
 

 
 
 

 
 

 
 

 
 

 
 

 
b. ____ Other Professionals ................................ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
c. __4__ Paraprofessionals ...........................................  

 
$17000 

 
 

 
 

 
 

 
d. ____ Graduate Students .........................................  

 
 

 
 

 
 

 
 

 
e. ____ Prebaccalaureate Students.............................  

 
 

 
 

 
 

 
 

 
f. ____  Secretarial-Clerical .........................................  

 
 

 
 

 
 

 
 

 
g. ___ Technical, Shop and Other ...........................  

 
 

 
 

 
 

 
 

 
      Total Salaries and Wages .................................  $26841    
 
B. Fringe Benefits (If charged as Direct Costs) 

 
$2054 

 
 

 
 

 
 

 
C. Total Salaries, Wages, and Fringe Benefits (A plus B)  $28895    
 
D. Nonexpendable Equipment (Attach supporting data.  List items and dollar amounts 

for each item.) $0    
 
E. Materials and Supplies $5050    
 
F. Travel                          

$972    
 
G. Publication Costs/Page Charges     
 
H. Computer (ADPE) Costs     
 
I. Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of 

education, etc.  Attach list of items and dollar amounts for each item.)     
 
J. All Other Direct Costs (In budget narrative, list items and dollar amounts, and 

provide supporting data for each item.) $1130    
 
K. Total Direct Costs (C through J)....................  $36047    
 
L. F&A/Indirect Costs (If applicable, specify rate(s) and base(s) for on/off campus 

activity. Where both are involved, identify itemized costs included in on/off campus 
bases.)     

 
M. Total Direct and F&A/Indirect Costs (K plus L)  $36047    
 
N. Other ......................................................................      
 
O. Total Amount of This Request .......................  $36047    
 
P. Carryover -- (If Applicable) Federal Funds: $                            Non-Federal funds: $                            Total $                             
Q.  Cost-Sharing/Matching (Breakdown of total amounts shown on line O) 

  
Cash (both Applicant and Third Party) .    

- Non Cash Contributions (both Applicant and Third Party) 
 

 
 

NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE 

 
Project Director Dr. Barbara I. Evans 

  
March 17, 2017 

 
Authorized Organizational Representative Dr. David Finley, Provost 

 
 

 
 

 
Signature (for optional use) 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE 

BUDGET 

OMB Approved 0524-0039 
 

 
ORGANIZATION AND ADDRESS 
Lake Superior State University 
School of Biological Sciences 
650 W. Easterday Ave Sault Sainte Marie MI 49783 

 
USDA AWARD NO. Year 2: Objectives 1,2,3,4,5 
 

DURATION 
PROPOSED 
MONTHS: 

_12__ 
 

Funds 
Requested by 

Proposer 

 
DURATION 
PROPOSED 
MONTHS: 

_____ 
 

Funds 
Approved by 

CSREES  
(If different) 

 
Non-Federal 

Proposed Cost-
Sharing/ 

Matching Funds 
(If required) 

 
Non-federal 

Cost-
Sharing/Matchi

ng Funds 
Approved by 

CSREES 
(If Different) 

 
PROJECT DIRECTOR(S) 
Barbara I. Evans 
 

A.  Salaries and Wages ............................  
 

CSREES-FUNDED WORK 
MONTHS 

 
 
 
 

$3841 

 
 

 
 

 
  

1.  No. Of Senior Personnel 
 
Calendar 

 
Academic 

 
Summer  

a. _1_ (Co)-PD(s)................................................. 
 

 
 

 
 

.5  
b. __1__ Senior Associates ......................................  

 
 

 
 

1 
 

$6000 
 

 
 

 
 

 
 
2.  No. of Other Personnel (Non-Faculty) 
a. _____ Research Associates/Postdoctorates ..... 

 
 
 

 
 
 

 
 
 

 
 

 
 

 
 

 
 

 
b. ____ Other Professionals ................................. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
c. __4__ Paraprofessionals ............................................ 

 
$17000 

 
 

 
 

 
 

 
d. ____ Graduate Students .......................................... 

 
 

 
 

 
 

 
 

 
e. ____ Prebaccalaureate Students ............................. 

 
 

 
 

 
 

 
 

 
f. ____  Secretarial-Clerical .......................................... 

 
 

 
 

 
 

 
 

 
g. ___ Technical, Shop and Other ........................... 

 
 

 
 

 
 

 
 

 
      Total Salaries and Wages ................................  $26841    
 
B. Fringe Benefits (If charged as Direct Costs) 

 
$2053 

 
 

 
 

 
 

 
C. Total Salaries, Wages, and Fringe Benefits (A plus B)  $28894    
 
D. Nonexpendable Equipment (Attach supporting data.  List items and dollar amounts 

for each item.)     
 
E. Materials and Supplies $5050    
 
F. Travel                     $972    
 
G. Publication Costs/Page Charges     
 
H. Computer (ADPE) Costs     
 
I. Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of 

education, etc.  Attach list of items and dollar amounts for each item.)     
 
J. All Other Direct Costs (In budget narrative, list items and dollar amounts, and provide 

supporting data for each item.) $7633    
 
K. Total Direct Costs (C through J) ...................  $42549    
 
L. F&A/Indirect Costs (If applicable, specify rate(s) and base(s) for on/off campus 

activity. Where both are involved, identify itemized costs included in on/off campus 
bases.)     

 
M. Total Direct and F&A/Indirect Costs (K plus L)  $42549    
 
N. Other .....................................................................      
 
O. Total Amount of This Request ......................  $42549    
 
P. Carryover -- (If Applicable) Federal Funds: $                            Non-Federal funds: $                            Total $                             
Q.  Cost-Sharing/Matching (Breakdown of total amounts shown on line O) 

  
Cash (both Applicant and Third Party) .    

- Non Cash Contributions (both Applicant and Third Party) 
 

 
 

NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE 

 
Project Director Dr. Barbara I. Evans 

  
March 17, 2017 

 
Authorized Organizational Representative Dr. David Finley, Provost 

 
 

 
 

 
Signature (for optional use) 
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BUDGET EXPLANATION FOR LAKE SUPERIOR STATE UNIVERSITY 
Evans and Helal 

Objectives 1,2,3,4,5 
 
A: Salaries and Wages  
Year 1: Summer salary (Total $9841): One month summer salary is requested for each senior personnel plus FICA 
(7.65%). This time will be divided to allow two weeks at the beginning of the project (in Year 1) and two weeks at 
the end (Year 2) for Evans who will oversee the project, and the student hires. One month summer salary is 
requested for Helal , who will oversee development of the aquaculture workshop at Hunt Creek Fisheries Research 
Station. He will also work with West Shore Community College to develop an aquaculture career pathway that 
incorporates the US Career and Technical Education (CTE) program (Objectives 4 &5). 
Student Hires ($17,000): We have requested a total of 2000 undergraduate student hours at $8.50/hr plus FICA 
(7.65%). Time will be allocated between 3-4 students for assessment of the entire NCRAC region. 
Computer Networking Student: Support is requested for 240 hours to act as the online platform webmaster.  
Aquaculture Outreach Student: Support is requested for 1760 hours 
 
Year 2: Summer salary ($9841): One month summer salary is requested for each senior personnel plus FICA 
(7.65%). This time will be divided to allow two weeks at the beginning of the project and two weeks at the end for 
Evans who will oversee the project, and the student hires. One month summer salary is requested for Helal, who will 
oversee development of the aquaculture workshop at Hunt Creek Fisheries Research Station. He will also work with 
West Shore Community College to develop an aquaculture career pathway that incorporates the US Career and 
Technical Education (CTE) program (Objectives 4 &5). 
Student Hires ($17000): We have requested a total of 2000 undergraduate student hours at $8.50/hr plus FICA 
(7.65%). Time will be allocated between 3-4 students for assessment of the entire NCRAC region. 
Computer Networking Student: Support is requested for 240 hours to act as the online platform webmaster.  
Aquaculture Outreach Student: Support is requested for 1760 hours  
Note: There was some concern by the reviewers that undergraduates may not have the time to devote to this project. 
Several of the students we plan to hire will be close to graduation, and we plan to offer them $12/hr to continue this 
project after graduation as research associates. 
 
B: Fringe Benefits 
 
Year 1: 7.65% for summer salary and undergraduate labor, Total = $2054 
Year 2: 7.65% for summer salary and undergraduate labor, Total = $2053 
 
E: Materials and Supplies: $5,050 is requested in Year 1, and in Year 2 for purchasing tanks, aeration, filters, tank 
heaters, misc. plumbing and electrical supplies, fish and fish feed, dip nets, system cleaning and water quality testing 
supplies. These supplies will be used for the development of the aquaculture workshop for educators and Extension 
personnel, as well as providing some resources for promoting youth activities and the aquaculture challenge 
competition. 
 
F: Travel: Funds are requested for PI travel between LSSU and WSCC to Hunt Creek near Gaylord Michigan. 
Mileage of 300 miles round trip at $.54/mile. The expectation is for six round trips for each PI over the two year 
grant period. ($972 per year, totaling $1944 for 2 years). Lodging is available at the field station at no cost to the 
PI’s.  
 
J: All other Direct Costs:  Year 1 ($1130) : Hunt Creek Aquaculture Workshop Site Preparation: Some work is 
required for assembly, installation and testing the aquaculture system. The work can be performed by LSSU housing 
department in Year 1. Total Cost is $500.  
Smartzone Office Space: Dedicated space is available at the local business accelerator building for $50/month. Cost 
each year is $600, total for the two years is $1200.  
Year 2 ($7633):  Workshop Access Funding: We request funds to offset workshop costs for educators in the second 
year of the grant. Ten spots will be available at the new Hunt Creek site. The fee is $700 per educator for a 5-day 
workshop that includes instruction and five nights accommodation on site. Year 2 cost is $7000. We also request 
$30 in Year 1 and $33 in Year 2 for web domain name renewal with privacy. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE 

BUDGET 

OMB Approved 0524-0039 
 

 
ORGANIZATION AND ADDRESS 
University of Wisconsin-Stevens Point 
Department of Biology 
800 Reserve Street, Stevens Point, WI 54481 

 
USDA AWARD NO. Year 1: Objectives 4&5 
 

DURATION 
PROPOSED 
MONTHS: 

_12__ 
 

Funds 
Requested by 

Proposer 

 
DURATION 
PROPOSED 
MONTHS: 

_____ 
 

Funds 
Approved by 

CSREES  
(If different) 

 
Non-Federal 

Proposed Cost-
Sharing/ 

Matching Funds 
(If required) 

 
Non-federal 

Cost-
Sharing/Matchi

ng Funds 
Approved by 

CSREES 
(If Different) 

 
PROJECT DIRECTOR(S) 
Christopher F. Hartleb 
Krista Slemmons 
 

A.  Salaries and Wages ............................  
 

CSREES-FUNDED WORK 
MONTHS 

 
 
 
 

$13,371.66 

 
 

 
 

 
  

1.  No. Of Senior Personnel 
 
Calendar 

 
Academic 

 
Summer  

a. _2__ (Co)-PD(s)................................................. 
 

 
 

 
 

1.0  
b. ____ Senior Associates ......................................  

 
 

 
 

 
 

 
 

 
 

 
 

 
 
2.  No. of Other Personnel (Non-Faculty) 
a. _____ Research Associates/Postdoctorates ..... 

 
 
 

 
 
 

 
 
 

 
 

 
 

 
 

 
 

 
b. ____ Other Professionals ................................. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
c. ____ Paraprofessionals ............................................ 

 
 

 
 

 
 

 
 

 
d. ____ Graduate Students .......................................... 

 
 

 
 

 
 

 
 

 
e. ____ Prebaccalaureate Students ............................. 

 
 

 
 

 
 

 
 

 
f. ____  Secretarial-Clerical .......................................... 

 
 

 
 

 
 

 
 

 
g. ___ Technical, Shop and Other ........................... 

 
 

 
 

 
 

 
 

 
      Total Salaries and Wages ................................  $13,371.66    
 
B. Fringe Benefits (If charged as Direct Costs) 

 
$8,343.92 

 
 

 
 

 
 

 
C. Total Salaries, Wages, and Fringe Benefits (A plus B)  $21,715.58    
 
D. Nonexpendable Equipment (Attach supporting data.  List items and dollar amounts 

for each item.)     
 
E. Materials and Supplies     
 
F. Travel     
 
G. Publication Costs/Page Charges     
 
H. Computer (ADPE) Costs     
 
I. Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of 

education, etc.  Attach list of items and dollar amounts for each item.)     
 
J. All Other Direct Costs (In budget narrative, list items and dollar amounts, and provide 

supporting data for each item.) $9,950    
 
K. Total Direct Costs (C through J) ...................  $31,666    
 
L. F&A/Indirect Costs (If applicable, specify rate(s) and base(s) for on/off campus 

activity. Where both are involved, identify itemized costs included in on/off campus 
bases.)     

 
M. Total Direct and F&A/Indirect Costs (K plus L)  $31,666    
 
N. Other .....................................................................      
 
O. Total Amount of This Request ......................  $31,666    
 
P. Carryover -- (If Applicable) Federal Funds: $                            Non-Federal funds: $                            Total $                             
Q.  Cost-Sharing/Matching (Breakdown of total amounts shown on line O) 

  
Cash (both Applicant and Third Party) .    

- Non Cash Contributions (both Applicant and Third Party) 
 

 
 

NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE 

 
Project Director Chris Hartleb 

  
Oct. 3, 2016 

 
Authorized Organizational Representative Katherine Jore 

 
 

 
Oct. 3, 2016 

 
Signature (for optional use) 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE 

BUDGET 

OMB Approved 0524-0039 
 

 
ORGANIZATION AND ADDRESS 
University of Wisconsin-Stevens Point 
Department of Biology 
800 Reserve Street, Stevens Point, WI 54481 

 
USDA AWARD NO. Year 2: Objectives 4&5 
 

DURATION 
PROPOSED 
MONTHS: 

_12__ 
 

Funds 
Requested by 

Proposer 

 
DURATION 
PROPOSED 
MONTHS: 

_____ 
 

Funds 
Approved by 

CSREES  
(If different) 

 
Non-Federal 

Proposed Cost-
Sharing/ 

Matching Funds 
(If required) 

 
Non-federal 

Cost-
Sharing/Matchi

ng Funds 
Approved by 

CSREES 
(If Different) 

 
PROJECT DIRECTOR(S) 
Christopher F. Hartleb 
Krista Slemmons 
 

A.  Salaries and Wages ............................  
 

CSREES-FUNDED WORK 
MONTHS 

 
 
 
 

$13,371.66 

 
 

 
 

 
  

1.  No. Of Senior Personnel 
 
Calendar 

 
Academic 

 
Summer  

a. __2__ (Co)-PD(s)................................................. 
 

 
 

 
 

1.0  
b. ____ Senior Associates ......................................  

 
 

 
 

 
 

 
 

 
 

 
 

 
 
2.  No. of Other Personnel (Non-Faculty) 
a. _____ Research Associates/Postdoctorates ..... 

 
 
 

 
 
 

 
 
 

 
 

 
 

 
 

 
 

 
b. ____ Other Professionals ................................. 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
c. ____ Paraprofessionals ............................................ 

 
 

 
 

 
 

 
 

 
d. ____ Graduate Students .......................................... 

 
 

 
 

 
 

 
 

 
e. ____ Prebaccalaureate Students ............................. 

 
 

 
 

 
 

 
 

 
f. ____  Secretarial-Clerical .......................................... 

 
 

 
 

 
 

 
 

 
g. __1_ Technical, Shop and Other ........................... 

 
 

 
 

 
 

 
 

 
      Total Salaries and Wages ................................  $13,371.66    
 
B. Fringe Benefits (If charged as Direct Costs) 

 
$9,012.50 

 
 

 
 

 
 

 
C. Total Salaries, Wages, and Fringe Benefits (A plus B)  $22,384.16    
 
D. Nonexpendable Equipment (Attach supporting data.  List items and dollar amounts 

for each item.)     
 
E. Materials and Supplies     
 
F. Travel     
 
G. Publication Costs/Page Charges     
 
H. Computer (ADPE) Costs     
 
I. Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of 

education, etc.  Attach list of items and dollar amounts for each item.)     
 
J. All Other Direct Costs (In budget narrative, list items and dollar amounts, and provide 

supporting data for each item.) $9,950    
 
K. Total Direct Costs (C through J) ...................  $32,334    
 
L. F&A/Indirect Costs (If applicable, specify rate(s) and base(s) for on/off campus 

activity. Where both are involved, identify itemized costs included in on/off campus 
bases.)     

 
M. Total Direct and F&A/Indirect Costs (K plus L)  $32,334    
 
N. Other .....................................................................      
 
O. Total Amount of This Request ......................  $32,334    
 
P. Carryover -- (If Applicable) Federal Funds: $                            Non-Federal funds: $                            Total $                             
Q.  Cost-Sharing/Matching (Breakdown of total amounts shown on line O) 

  
Cash (both Applicant and Third Party) .    

- Non Cash Contributions (both Applicant and Third Party) 
 

 
 

NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE 

 
Project Director Chris Hartleb 

  
Oct. 3, 2016 

 
Authorized Organizational Representative Katherine Jore 

 
 

 
Oct. 3, 2016 

 
Signature (for optional use) 
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BUDGET EXPLANATION FOR UNIVERSITY OF WISCONSIN-STEVENS POINT 
 

(Hartleb and Slemmons) 
 

 
Objectives 4 & 5 
 

A. Salaries, Wages: 
Year 1: 1-month summer salary for PIs who are on a 9-month faculty appointment, to cover 160 h/year to 
create aquaculture/aquaponic workshop content specific to high school programs and teach the 3-day 
Aquaponic Educator’s Master Class. PI (Hartleb) = $7,829.44; PI (Slemmons) = $5,542.22; Total = 
$13,371.66. 
Year 2: 1-month summer salary for PIs who are on a 9-month faculty appointment, to cover 160 h/year to 
modify and update aquaculture/aquaponic workshop content specific to high school programs and teach the 
3-day Aquaponic Educator’s Master Class. PI (Hartleb) = $7,829.44; PI (Slemmons) = $5,542.22; Total = 
$13,371.66. 

 
B. Fringe benefits. 

Year 1: 62.4% for PI’s (faculty). Total = $8,343.92  
Year 2: 67.4% for PI’s (faculty). Total = $9,012.50 

 
J.  Other Direct Costs. $995 per educator, ten educators or Extension professionals per year for two years ($995 x 

10 x 2), to attend 3-day Aquaponic Educators’ Master Class.  We recognize that educators have difficulty in 
securing funding to attend topic-specific training courses.  We will be developing a minimal-cost Master Class 
at $995 per educator and awarding each educator that commits to attending the Master Class access funding  to 
offset the direct cost of:  workshop material for hands-on lessons such as water testing reagents, microbial 
testing supplies, plant seeding, transplanting, and harvesting supplies, and fish sampling equipment; meals (3 
per day; 9 total meals), and “take-home” aquaponic curriculum material which will include a binder of lesson 
plans, schematics of aquaponic component designs, and funding source material; Total = $19,900. 

 
Other funding partners that will help offset the total cost of the Master Classes include the University of 
Wisconsin-Stevens Point that will assume operation costs of the aquaponic systems used to train the educators 
(electricity, aeration, fish feed, non-consumable supplies, and capital equipment such as water quality meters, 
fish feeders, grow lights, etc.).  Also, for those educators that come from schools, colleges and universities, their 
home institutions will fund substitute teachers and costs associated with travel and lodging. 
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UNITED STATES DEPARTMENT OF AGRICULTURE OMB Approved 0524-0039 
 COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE Expires 03/31/2004 
  BUDGET   

 
ORGANIZATION AND ADDRESS 
 D. Allen Pattillo 
 Iowa State University 
 339 Science II Bldg. 
 Ames, IA 50011 

 
USDA AWARD NO.  Year 1: Objective 1, 2, 4 
 

DURATION 
PROPOSED 

MONTHS: ___ 
Funds 

Requested by 
Proposer 

 
DURATION 
PROPOSED 

MONTHS:   __ 
Funds Approved 

by CSREES  
(If different) 

 
Non-Federal 

Proposed Cost-
Sharing/ 

Matching Funds 
(If required) 

 
Non-federal Cost-
Sharing/Matching 
Funds Approved 

by CSREES 
(If Different)  

PROJECT DIRECTOR (S)   
  
 
A.  Salaries and Wages  

 
CSREES-FUNDED WORK MONTHS 

    

 
1.  No. Of Senior Personnel 

 
Calendar 

 
Academic 

 
Summer 

 
a.       (Co)-PD(s)  

 
 

 
 

 
 

 
b.       Senior Associates  

 
 

 
 

 
     

 
2.  No. of Other Personnel (Non-Faculty) 
a.       Research Associates/Post doctorates        
 
b.       Other Professionals 

 
 

 
 

 
     

 
c.      Paraprofessionals     
 
d.       Graduate Students     
 
e.    1   Pre-baccalaureate Students 10400    
 
f.      Secretarial-Clerical     
 
g.       Technical, Shop and Other     
 
      Total Salaries and Wages 10400    
 
B. Fringe Benefits (If charged as Direct Costs)  478    
 
C. Total Salaries, Wages, and Fringe Benefits (A plus B) 10878    
 
D. Nonexpendable Equipment (Attach supporting data.  List items and dollar amounts for each 

item.)     
 
E. Materials and Supplies     
 
F. Travel 1892    
 
G. Publication Costs/Page Charges     
 
H. Computer (ADPE) Costs     
 
I. Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of education, etc.  

Attach list of items and dollar amounts for each item.)     
 
J. All Other Direct Costs (In budget narrative, list items and dollar amounts, and provide 

supporting data for each item.) 9950    
 
K. Total Direct Costs (C through J) 22720    
 
L. F&A/Indirect Costs (If applicable, specify rate(s) and base(s) for on/off campus activity. 

Where both are involved, identify itemized costs included in on/off campus bases.)     
 
M. Total Direct and F&A/Indirect Costs (K plus L)     
 
N. Other     
 
O. Total Amount of This Request 22720    
 
P. Carryover -- (If Applicable) Federal Funds: $ Non-Federal funds: $ Total: $ 

Q.  Cost-Sharing/Matching (Breakdown of total amounts shown on line O) 
 

  
Cash (both Applicant and Third Party)  
Non-Cash Contributions (both Applicant and Third Party) 

 
 

 
 

NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE 
Project Director:  
D. Allen Pattillo  

 
 10/3/2016 

Authorized Organizational Representative:  
 
N/A 

 
 

Signature (for optional use)  
 
N/A 

 
 

According to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless it displays a valid OMB 
control number.  The valid OMB  control number for this information collection is 0524-0039.  The time required to complete this information collection is estimated to average 1.00 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. 
  Form CSREES-2004 (12/2000)
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UNITED STATES DEPARTMENT OF AGRICULTURE OMB Approved 0524-0039 
 COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE Expires 03/31/2004 
  BUDGET   

 
ORGANIZATION AND ADDRESS 
 D. Allen Pattillo 
 Iowa State University 
 339 Science II Bldg. 
 Ames, IA 50011 

 
USDA AWARD NO.  Year 2: Objective 1, 2, 4 
 

DURATION 
PROPOSED 

MONTHS: ___ 
Funds 

Requested by 
Proposer 

 
DURATION 
PROPOSED 

MONTHS:   __ 
Funds Approved 

by CSREES  
(If different) 

 
Non-Federal 

Proposed Cost-
Sharing/ 

Matching Funds 
(If required) 

 
Non-federal Cost-
Sharing/Matching 
Funds Approved 

by CSREES 
(If Different)  

PROJECT DIRECTOR (S)   
  
 
A.  Salaries and Wages  

 
CSREES-FUNDED WORK MONTHS 

    

 
1.  No. Of Senior Personnel 

 
Calendar 

 
Academic 

 
Summer 

 
a.       (Co)-PD(s)  

 
 

 
 

 
 

 
b.       Senior Associates  

 
 

 
 

 
     

 
2.  No. of Other Personnel (Non-Faculty) 
a.       Research Associates/Post doctorates        
 
b.       Other Professionals 

 
 

 
 

 
     

 
c.      Paraprofessionals     
 
d.       Graduate Students     
 
e.    1   Pre-baccalaureate Students 10400    
 
f.      Secretarial-Clerical     
 
g.       Technical, Shop and Other     
 
      Total Salaries and Wages 10400    
 
B. Fringe Benefits (If charged as Direct Costs)  478    
 
C. Total Salaries, Wages, and Fringe Benefits (A plus B) 10878    
 
D. Nonexpendable Equipment (Attach supporting data.  List items and dollar amounts for each 

item.)     
 
E. Materials and Supplies     
 
F. Travel 1892    
 
G. Publication Costs/Page Charges     
 
H. Computer (ADPE) Costs     
 
I. Student Assistance/Support (Scholarships/fellowships, stipends/tuition, cost of education, etc.  

Attach list of items and dollar amounts for each item.)     
 
J. All Other Direct Costs (In budget narrative, list items and dollar amounts, and provide 

supporting data for each item.) 9950    
 
K. Total Direct Costs (C through J) 22720    
 
L. F&A/Indirect Costs (If applicable, specify rate(s) and base(s) for on/off campus activity. 

Where both are involved, identify itemized costs included in on/off campus bases.)     
 
M. Total Direct and F&A/Indirect Costs (K plus L)     
 
N. Other     
 
O. Total Amount of This Request 22720    
 
P. Carryover -- (If Applicable) Federal Funds: $ Non-Federal funds: $ Total: $ 

Q.  Cost-Sharing/Matching (Breakdown of total amounts shown on line O) 
 

  
Cash (both Applicant and Third Party)  
Non-Cash Contributions (both Applicant and Third Party) 

 
 

 
 

NAME AND TITLE (Type or print) SIGNATURE (required for revised budget only) DATE 
Project Director:  
D. Allen Pattillo  

 
 10/3/2016 

Authorized Organizational Representative:  
 
N/A 

 
 

Signature (for optional use)  
 
N/A 

 
 

According to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless it displays a valid OMB 
control number.  The valid OMB  control number for this information collection is 0524-0039.  The time required to complete this information collection is estimated to average 1.00 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. 
  Form CSREES-2004 (12/2000) 
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BUDGET EXPLANATION FOR IOWA STATE UNIVERSITY 

 
(Pattillo) 

 
 
Objectives 1,2,4 
 
A. Salaries, Wages. 

Year 1: Salary ($10,400) and fringe benefits (4.6%) are requested for one full time (20hrs/wk @ $10/hr) 
undergraduate student assistant for one full year to assist in completing objectives 1, 2, & 4.  
Year 2: Salary ($10,400) and fringe benefits (4.6%) are requested for one full time (20hrs/wk @ $10/hr) 
undergraduate student assistant for one full year to assist in completing objectives 1, 2, & 4.  
Total: $20,800 
 

B. Fringe benefits. 
Year 1: 4.6% for undergraduate labor, Total = $478.40  
Year 2: 4.6% for undergraduate labor, Total = $478.40 
Total: $956.80 
 

F. Travel. Registration ($995 per year, $1,990 total), vehicle rental (4 day van rental @ $33.60/day per year + 
mileage fee ($0.48/mile * ~350 miles) = $135 + $302 * 2 years = $847), per diem (@$40/day for 4 days per 
year = $320), and lodging (@$100/night for 3 nights per year = $600)) for the PI to attend and provide 
transportation for educators for the 3-day Aquaponic Educators’ Master Class. $1,892 per year; Total = $3,784 

  
J.  Other Direct Costs. $995 per educator/Extension professional, ten participants per year for two years ($995 x 10 

x 2), of access funding to attend 3-day Aquaponic Educators’ Master Class.  Includes workshop material for 
hands-on lessons, meals, and “take-home” aquaponic curriculum material. $9,950 per year; Total = $19,900. 

 
 
IN KIND SUPPORT 
 
Ms. Emma Wiermaa, University of Wisconsin-Stevens Point (NADF) will assist the aquaculture outreach student 
working on the Wisconsin data. The student will travel to Bayfield WI on two occasions throughout the project, to 
gain experience with the outreach activities currently underway at that location. 
 
Dr. Jun Li LSSU/ARL Fish Disease Lab $3000 30 hours in Kind 
Dr. Li will develop a fish health component for the Hunt Creek Workshop  
 
Dr. Christopher Smith LSSU Department of Math and Computer Science  $5000 50 Hours in Kind 
Dr. Smith will be available to advise the students and help solve problems with the online forum. Student 
 
ASSURANCES 
 
All personnel working on this project will receive training in the Responsible Code of Research, and the PI’s will 
provide oversight that these standards are implemented. 
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SCHEDULE FOR COMPLETION OF OBJECTIVES 

 
Start date: July 1, 2017 
Completion date: June 30, 2019 
 
 

 
Objectives and Tasks 
 

Year 1 Year 2 
J 
A 

S 
O 

N 
D 

J 
F 

M 
A 

M 
J 

J 
A 

S 
O 

N 
D 

J 
F 

M 
A 

M 
J 

Objective 1             
Contact NCR aquaculture industry to assess needs             
Objective 2             
Assess the level of youth aquaculture curricula/programs 
in the NCR 

            

Objective 3             
Integrate industry and youth career center information 
through the web based platform 

            

Objective 4             
Create & offer aquaculture workshops for educators and 
extension personnel 

            

Objective 5             
Identify community colleges or universities 
with aquaculture courses/programs, and create 
opportunities for high school students to attend 
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PARTICIPATING INSTITUTIONS AND CO-PRINCIPAL INVESTIGATORS 
 

 
Lake Superior State University 
 Barbara I. Evans 
 Hamdy Helal 
  
University of Wisconsin-Stevens Point  
 Christopher F. Hartleb 
 Krista Slemmons 
 
Iowa State University  
 D. Allen Pattillo 
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Statement of USDA Current Research Information System Access 
 
The CRIS was accessed on September 26, 2016 to review any related or relevant research and the result was that this 
proposed project is original research and does not duplicate any previously funded projects in CRIS.  CRIS 
identified past projects that benefitted a single school or were not specific to aquaculture but did not identify past 
projects of this scope, the North Central Region, or exclusive to aquaculture.  Also, the following NOAA databases 
were accessed and again, no previously funded projects similar to this proposed project were identified: 
 

1. National Sea Grant Office Funding Page Website of State Sea Grant programs NOAA Office of 
Aquaculture Funding Opportunities Page 
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VITA 
 
Barbara I. Evans, Ph.D.      Phone: (906) 635-2164 
Professor, School of Biological Sciences     FAX: (906) 635-2266 
Lake Superior State University     e-mail: bevans@lssu.edu 
650 W. Easterday Ave. 
Sault Sainte Marie MI  49783           
 
 
EDUCATION 
Ph.D. (University of Kansas, Lawrence KS, 1986, Biology (Systematics and Ecology)) 
B.Sc. (University of Ottawa, Canada, 1980, Biology (cum laude))  
 
 
 
POSITIONS 
1994 – pres.  Professor of Biological Sciences, Lake Superior State University (LSSU) 
2005-2006  Acting Co-director Aquatic Research Laboratory, LSSU  
1996- 2000 Department Chair, Department of Biology, LSSU  
1991-1993 Postdoctoral Scholar (NRSA/NIH) Stanford University, Neurosciences Program 
1987-1991 Post-doctoral Fellow (NSERC) University of Oregon, Neuroscience Institute 
1990-1991  Guest Investigator, Woods Hole Oceanographic Inst. Environmental Systems Lab 
1988  Visiting Assistant Professor of Biology, University of Oregon 
 
SCIENTIFICAND PROFESSIONAL ORGANIZATIONS 
USDA Technical Committee /Research Subcommittee of NCRAC through Dec 31, 2017 
American Fisheries Society (2001-present)  

Early Life History Section,  
Fish Health Section,  
Fish Culture Section 

Michigan Aquaculture Association 
 
SELECTED PUBLICATIONS  
Caroffino, D., A. Mwai, and B. I. Evans. 2011. Population genetics of walleye and yellow perch in the St. Marys 

river. Journal of Great Lakes Research 37(supplement 2):28-34. 
 
Turschak, B., A. Moerke, and B. I. Evans. 2011. Spatial and seasonal changes in the zooplankton community of the 

St. Marys River. Journal of Great Lakes Research 37(supplement 2):21-27. 
 
Kirkpatrick, N. S., D. Everitt and B. I. Evans. 2007. Asymmetric hybridization of pink (Oncorhynchus gorbuscha) 

and chinook (O. tshawytscha) Salmon in the St. Marys River, Michigan. Journal of Great Lakes Research 
33:358-365. 

 
Hoke, K. L., B. I. Evans, and R. D. Fernald 2006 Remodeling of the cone photoreceptor mosaic during 

metamorphosis of flounder (Pseudopleuronectes americanus) Brain Behavior & Evolution 68:241–254. 
Evans, B. I. 2004. A fish’s eye view of habitat change. In: von der Emde G., Mogdans J., and Kapoor B. G. (eds) 

The Senses of fish: Adaptations for the reception of natural stimuli. Narosa  Publishing House, New Delhi, pp 
1-30. 

 
Evans, B. I., and H. I. Browman. 2004 Variation in the development of the fish retina. In: The development of form 

and function in fishes and the question of larval adaptation (Ed. J.  J. Govoni) AFS Symposium. 40: 145-166. 
  

mailto:bevans@lssu.edu
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VITA 
 
Christopher Hartleb                  Phone: (715) 346-3228 
Department of Biology/NADF                 Fax: (715) 346.3624 
University of WI-Stevens Point                 Email: CHartleb@uwsp.edu 
800 Reserve Street 
Stevens Point, WI 54481 
 
EDUCATION 
Ph.D., Zoology (Fisheries Biology), Maine Cooperative Fish & Wildlife Research Unit, University of Maine, 1996 
M.S., Zoology (Limnology), University of New Hampshire, 1992 
B.S., Biology, Rensselaer Polytechnic Institute, 1990 
 
POSITIONS 
2006-present   Professor of Fisheries Biology & Aquaculture, Department of Biology, University of  
           Wisconsin-Stevens Point   
2014-present   Lead Investigator, University of Wisconsin-Stevens Point, Aquaponics Innovation Center 
2006-present   Director, University of Wisconsin-Stevens Point, Northern Aquaculture Demonstration Facility  
2002-2006      Associate Professor of Fisheries Biology & Aquaculture, Department of Biology, University of  
            Wisconsin-Stevens Point  
1996-2002      Assistant Professor of Biology & Water Resources, Department of Biology, University of  
            Wisconsin-Stevens Point 
1992-1996      Research Assistant, Maine Cooperative Fish & Wildlife Research Unit, University of Maine,  
 
SCIENTIFIC AND PROFESSIONAL ORGANIZATIONS 
American Fisheries Society (Member: Fish Culture & Education sections) 
World Aquaculture Society / U.S. Aquaculture Society 
Wisconsin Aquaculture Association 
Wisconsin Aquaculture Industry Advisory Council 
USDA, North Central Regional Aquaculture Center, Member: Technical Committee-Research 
 
SELECTED PUBLICATIONS 
Cupp, A. R., K. T. Fredricks, S. T. Porcher, J. R. Smerud, C. F. Hartleb, and M. P. Gaikowski. 2016. Survival and 

behavioral responses of cool and warm water fish sedated with AQUI-S(R)20E (10% eugenol) at high loading 
densities. Aquaculture Research, Feb, online. 

 
Cupp, A. R., C. F. Hartleb, K. T. Fredricks, and M. P. Gaikowski. 2016. Effectiveness of eugenol sedation to reduce 

the metabolic rates of cool and warm water fish at high loading densities. Aquaculture Research, Vol 47: 234-
232. 

 
Hartleb, C. F., J. A  Johnson,. and J. A. Held. 2012. Walleye and yellow perch pond fertilization. Pages 147-161 in 

Pond Fertilization: Impacts of Nutrient Input on Aquaculture Production, C. C. Mischke, editor. Wiley-
Blackwell Publishing, Ames, Iowa. 

 
Fischer, G. J., C. F. Hartleb, J. A.  Held, K.  Holmes, and J. Malison. 2009. Evaluation of brook trout in a coldwater 

recycle aquaculture system. Aquacultural Engineering, 41: 109-113. 
 
Malison, J. A., and C. F. Hartleb (eds.). 2005. A manual of best management practices for aquaculture in Wisconsin 

and the Great Lakes region. University of Wisconsin Sea Grant Institute, Madison, Wisconsin. 
 
Hartleb, C. F. 2004. Floating raceways to raise yellow perch at cranberry farms. Aquaculture Magazine Jan/Feb. 
 
Hartleb. C. F. 2003. Food chain dynamics and diets of larval and post-larval yellow perch in culture ponds.  Pages 

31-32 in Proceedings of Percis III: The Third International Percid Fish Symposium, Y.P. Barry and J.A. 
Malison, editors). University of Wisconsin Sea Grant Institute, Madison, Wisconsin. 
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 VITA  

 
Hamdy A. Helal       Phone: 614-546-8295 
2320 W. Square Lake Rd.       
Troy, MI 48098       E-mail: hamdy.helal@gmail.com 
 
EDUCATION 
B.Sc.  Mansoura University, AlMansoura, Egypt, 1975, Zoology 
M.Sc.  Mansoura University, AlMansoura, Egypt, 1982, Zoology, Limnology  
M.S.  The Ohio State University, Columbus, Ohio, USA. 1989, Zoology, Limnology. 
Ph.D. The Ohio State University, Columbus, Ohio, 1990, Zoology, Aquatic Ecology.  
 
 
POSITIONS 
1997- Present, Professor of Biology and Director of The Aquaculture and Natural Resources Institute: West Shore 
Community College, Scottville, MI.   
1995-1997 Associate Professor of Biology: West Shore Community College,  
 
2000 (summer) Adjunct Faculty: Dept. of Biology, Roosevelt University, Chicago, IL  
 
1997 (summer) Adjunct Faculty: Dept. of Biology, Grand Valley State University, Allendale, MI.  
 
1994-1995 Environmental Consultant: DAS - Engineering Consultants, Columbus, OH.  
 
1991-1994 Lecturer: Biology Program, The Ohio State University, Columbus and Newark campuses 
 
1990-1994 Adjunct-Faculty: Department of Biological and Physical Sciences, Columbus State Community  
 
SCIENTIFC AND PROFESSIONAL SOCIETIES 
American Fisheries Society (AFS), fish culture section, water quality section. 
American Society of Limnology and Oceanography (ASLO).  
American Institute for Biological Sciences (AIBS). 
International Association for Theoretical and Applied Limnology. 
North Central Regional Aquaculture Center: reviewer for aquaculture research proposals.  Michigan State 
University, East Lansing, MI. 
British Journal for Applied Science & Technology, publication reviewer. 
 
 
SCIENTIFC PUBLICATIONS 
 
Helal, H. A., and D. A. Culver.1992. Effects of manipulation of nitrogen to phosphorus ratio in inorganic 

fertilization of fish rearing ponds.  Chapter II, 61 pp.  In: Culver, D. A., J. Qin, S. Madon,, and H. A. Helal, 
1992. Evaluation of Fish Management Techniques: Daphnia Production Techniques for Rearing Fingerling 
Walleye and Saugeye - final report.  Department of Zoology and The Ohio Cooperative Fish and Wildlife 
Research Unit. The Ohio State University.  Columbus, Ohio. 

Helal, H. A., and D. A. Culver. 1991. N:P ratio and plankton production in fish hatchery ponds.  
 Verhandlungen International Vereinigung Limnologie 24: 1508-1511. 

 
 
 

 
  

tel:%28614%29%20546-8295
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VITA 
D. Allen Pattillo Phone: (515) 294-8616 
Department of Natural Resource Ecology and Management Fax: (515) 294-2995 
Iowa State University E-mail: Pattillo@iastate.edu 
339 Science Hall II  
Ames, IA  50011-3221 
 
EDUCATION 
M.S. Auburn University, 2010, Aquaculture 
B.S. The University of Georgia, 2008, Fisheries and Aquaculture 
 
POSITIONS 
Aquaculture Extension Specialist III, Natural Resource Ecology and Management, Iowa State University, 2011-

present 
Graduate Research Assistant, Department of Fisheries and Allied Aquacultures, Auburn University, 2008-2010 
 
SCIENTIFIC AND PROFESSIONAL ORGANIZATIONS 
American Fisheries Society 
World Aquaculture Society 
United States Aquaculture Society 
 
SELECTED PUBLICATIONS 
Pattillo, D. A. 2014. Fish Health Considerations for Recirculation Aquaculture. Iowa State University Extension. 

Accessible: https://store.extension.iastate.edu/Product/Fish-Health-Considerations-for-Recirculating-
Aquaculture. (June 2015). 

Pattillo, D. A. 2014. Standard Operating Procedures - Fish Health Management for Recirculating Aquaculture. Iowa 
State University Extension. Accessible: https://store.extension.iastate.edu/Product/Standard-Operating-
Procedures-Fish-Health-Management-for-Recirculating-Aquaculture. (June 2015) 

Pattillo, D. A. 2014. Feeding Practices for Recirculating Aquaculture. Iowa State University Extension. Accessible: 
https://store.extension.iastate.edu/Product/Feeding-Practices-for-Recirculating-Aquaculture. (June 2015) 

Pattillo, D. A. 2014. Standard Operating Procedures – Feeding Practices and Feed Management. Iowa State 
University Extension. Accessible: https://store.extension.iastate.edu/Product/Standard-Operating-Procedures-
Feeding-Practices-for-Recirculating-Aquaculture. (June 2015) 

Pattillo, D. A. 2014. Water Quality Management for Recirculating Aquaculture Iowa State University Extension. 
Accessible: https://store.extension.iastate.edu/Product/Water-Quality-Management-for-Recirculating-
Aquaculture. (June 2015) 

Pattillo, D. A. 2014. Standard Operating Procedures - Water Quality Management for Recirculating Aquaculture. 
Iowa State University Extension. Accessible: https://store.extension.iastate.edu/Product/Standard-Operating-
Procedures-Water-Quality-Management-for-Recirculating-Aquaculture. (June 2015) 

Burden, D and D. A. Pattillo. 2013. Agricultural Marketing Resource Center. Australian Redclaw Crayfish. 
Accessible: http://www.agmrc.org/commodities__products/aquaculture/aquaculture-non-fish-species. (June 
2015) 

Burden, D. and D. A. Pattillo. 2013. Aquaponics. Agricultural Marketing Resource Center. Accessible: 
http://www.agmrc.org/commodities__products/aquaponics/ (June 2015) 

  

https://store.extension.iastate.edu/Product/Fish-Health-Considerations-for-Recirculating-Aquaculture
https://store.extension.iastate.edu/Product/Fish-Health-Considerations-for-Recirculating-Aquaculture
https://store.extension.iastate.edu/Product/Standard-Operating-Procedures-Fish-Health-Management-for-Recirculating-Aquaculture
https://store.extension.iastate.edu/Product/Standard-Operating-Procedures-Fish-Health-Management-for-Recirculating-Aquaculture
https://store.extension.iastate.edu/Product/Feeding-Practices-for-Recirculating-Aquaculture
https://store.extension.iastate.edu/Product/Standard-Operating-Procedures-Feeding-Practices-for-Recirculating-Aquaculture
https://store.extension.iastate.edu/Product/Standard-Operating-Procedures-Feeding-Practices-for-Recirculating-Aquaculture
https://store.extension.iastate.edu/Product/Water-Quality-Management-for-Recirculating-Aquaculture
https://store.extension.iastate.edu/Product/Water-Quality-Management-for-Recirculating-Aquaculture
https://store.extension.iastate.edu/Product/Standard-Operating-Procedures-Water-Quality-Management-for-Recirculating-Aquaculture
https://store.extension.iastate.edu/Product/Standard-Operating-Procedures-Water-Quality-Management-for-Recirculating-Aquaculture
http://www.agmrc.org/commodities__products/aquaculture/aquaculture-non-fish-species
http://www.agmrc.org/commodities__products/aquaponics/
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VITA 
 
Krista Slemmons                                 Phone: (715) 346-2453 
Department of Biology                     Fax: (715) 346.3624 
University of WI-Stevens Point         Email: KSlemmon@uwsp.edu 
800 Reserve Street 
Stevens Point, WI 54481 
 
EDUCATION 
Ph.D. (University of Maine, 2013, Ecology & Environmental Studies)  
M.S. (Miami University, 2007, Environmental Science & Conservation Biology)  
Med. (Wright State University, 2000, Science Education)  
B.S. (Denison University, 1994, Biology)  
 
POSITIONS 
2013-present     Assistant Scribner Professor of Biology Education, Department of Biology, University of  
                         Wisconsin-Stevens Point  
2009-2013       Teaching and Research Assistant, University of Maine,  
2008-2009        Project Director, GEAR UP, U.S. Dept. of Education, Hawaii Community College 
2005-2008        Science Teacher, Kenai Borough School District, Alaska 
1998-2005        Science Teacher, Talawanda City Schools & Hamilton Local Schools, Ohio  
 
SELECTED PUBLICATIONS 
 
Slemmons, K. E., A. Medford, B. Hall et al. 2016. Changes in glacial meltwater alter algal communities in lakes of 

Scoresby Sund, Renland, East Greenland throughout the Holocene Abrupt reorganizations began 1000 years 
before present. The Holocene (accepted w/ minor revisions). 

 
Slemmons, K. E., and J. E. Saros, J. E.  2016. Effects of glacier meltwater on the algal sedimentary record of an 

alpine lake in the central US Rocky Mountains. Mountain Views Chronicle Brevia.  
 
Slemmons, K. E., J. E. Saros, J. R. Stone, S. McGowan, C. T. Hess, and D., Cahl. 2015. Effects of glacier meltwater 

on the algal sedimentary record of an alpine lake in the central U.S. Rocky Mountains throughout the late 
Holocene. Journal of Paleolimnology. 53(4) 385-399.  

 
Slemmons, K. E., J. E. Saros, K. Simon. 2013. The influence of glacial meltwater on alpine aquatic ecosystems: a 

review. Environmental Sciences: Processes and Impacts. 15: 1794-1806.  
 
Slemmons, K. E., J. E. Saros. 2012. Implications of nitrogen-rich glacial meltwater for phytoplankton diversity and 

productivity in alpine lakes. Limnology and Oceanography. 57(6):1651-1663.  
 
Saros, J. E., J. R. Stone, G. T. Pederson, K. E. Slemmons, T. Spanbauer, A. Schliep, D. Cahl, C. E. Williamson, and 

D. R. Engstrom. 2012. Merging neo- and paleoecological approaches to decipher the response of lakes to 
climate change over the last millennium. Ecology 93:2155-2164. 
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VITA 
 
Dr. Christopher E. Smith,       Phone: 906 635-2612 
Assistant Professor, School of Mathematics and Computer Science    
Lake Superior State University       Email: csmith16@lssu.edu  
Sault Sainte Marie MI, 49783  
 
 
EDUCATION 
 
Ph.D.  (University of Minnesota , 1996, Computer Science with a minor in Cognitive Science) 
M.S. (University of Michigan , 1987, Computer Science and Engineering) 
B.S. (Lake Superior State College, 1984, Computer and Mathematical Sciences) 
 
POSITIONS 
 
2012 - Present Assist. Professor, School of Mathematics & Computer Science, Lake Superior State University 
2006 - 2012  Assoc. Professor, Department of Computer Science, Gonzaga University, Spokane, WA. 
2000 – 2006 Assist. Professor, Depart. of Electrical and Computer Engineering, Univ. of New Mexico, 
 
SELECTED PUBLICATIONS 
 
Smith, C. 2014. Anisotropic fractal snakes. Proceedings of the IEEE International Conference on Systems, Man, and 

Cybernetics. 
Gilfeather-Crowley, P., C. Smith, and S. Youtsey. 2011. Connecting visually-impaired people to friends through 

wireless sensor networks,” Proceedings of the IEEE International Conference on Systems, Man, and 
Cybernetics. 

Min, H.J., N. Papanikolopoulos, C. Smith and V. Morellas. 2011. Feature-based covariance matching for a moving 
target in multi-robot following. Proceedings of the Mediterranean Conference on Control and Automation. 

Tomkins, R., T. Jones, R. Nertey, C. Smith, and P. Gilfeather-Crowley. 2011. Reconfiguration and management in 
wireless sensor networks,” Proceedings of the IEEE Sensor Applications Symposium. 

Smith, C. Segmentation and tracking of natural patterns using fractal snakes. 2010 Proceedings of the IEEE 
International Conference on Systems, Man, and Cybernetics. 

Abd-Almageed, W., A. El-Osery, and C. Smith. 2006. SLA-based non-parametric expectation maximization. Soft 
Computing Journal, 10(11):1007-1020, September. 

Smith C. and H. Schaub. 2005. Efficient polygonal intersection determination with applications to robotics and 
vision. Proceedings of the IEEE/RSJ International Conference on Intelligent Robot and Systems. 
. 

 
  

mailto:csmith16@lssu.edu
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VITA 
 
Emma M. Wiermaa 
Outreach and Communications Specialist              Telephone:  (715)779-3262 
UW-Stevens Point Northern Aquaculture Demonstration Facility                Fax: (715)779-
3486     
P.O. Box 165                            EMAIL: ewiermaa@uwsp.edu 
Bayfield, WI  54814 
 
EDUCATION 
B. S., Ecology and Environmental Biology, 2012. University of Wisconsin-Eau Claire  
 
POSITIONS 
 
2014-present Outreach Specialist, University of Wisconsin Stevens Point Northern Aquaculture Demonstration  

Facility, University of Wisconsin-Stevens Point  
 
2014             Aquaculture Technician, University of Wisconsin Stevens Point Northern Aquaculture Demonstration 

Facility, University of Wisconsin-Stevens Point  
 

2013-2014     Program Coordinator, Alliance for the Great Lakes, Duluth, MN  
 

2011              Research Assistant, University of Wisconsin-Eau Claire  
 

2010-2011    Education Program Coordinator, Longfellow Elementary School, Chippewa Falls, WI  
 
SCIENTIFIC AND PROFESSIONAL ORGANIZATIONS 
North Central Region Aquaculture Center 
World Aquaculture Society/U.S. Aquaculture Society 
Wisconsin Aquaculture Association/ Wisconsin Aquaculture Industry Advisory Council 
 
PROFESSIONAL CERTIFICATIONS: 
North Central Region Aquaculture Center Technical Advisory Committee for Extension 
 
SELECTED PUBLICATIONS 
 
Wiermaa, E. M., G. J. Fischer, and C. Hartleb. 2016. One-of-a-kind facility sparks aquaculture interest to  students 
of all ages. Forestry Suppliers Science Scene.  
   
Wiermaa, E. M., C. Hartleb, and G. J. Fischer. 2016. GIS suitability models identify new areas for  aquaculture in 
Wisconsin. Aquaculture North America. 7 (1), Pg 26.  
 
Wiermaa, E. M., G. J. Fischer, and C. Hartleb. 2015, December 14. Students delving into aquaculture, aquaponics. 
The Ashland Daily Press.  
 
Wiermaa, E. M., G. J. Fischer, and C. Hartleb. 2015. Profitable commercial production for walleye and 
saugeye.Aquaculture North America. 6 (5), Pg 16.  
 
Wiermaa, E. M., G. J. Fischer, and C. Hartleb. 2015. Advancing student success with real life experience  and 
research. Aquaculture North America-Prospects in Aquaculture Special Feature. 6 (3), Pg 25.  
 
Wiermaa, E. M., G. J. Fischer, and C. Hartleb. 2015. RAS innovations the key to yellow perch development. 
Hatchery International. Pg.38. Retrieved from 
http://www.uwsp.edu/colsap/nadf/Documents/Wisconsin%20Research%20Yellow%20Perch.pdf 
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	SCHEDULE FOR COMPLETION OF OBJECTIVES
	650 W. Easterday Ave.
	Sault Sainte Marie MI  49783
	EDUCATION
	POSITIONS
	1996- 2000 Department Chair, Department of Biology, LSSU
	1988  Visiting Assistant Professor of Biology, University of Oregon

