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Project Title:    Environmentally‐Friendly Frac Sand Water Cleanup

BUDGET ITEM 

Personnel:                                                                                                                                                                   

2 Postdoctoral researchers x $81,200 salary for 2 years = $162,400 + $37,676 fringe benefits ‐ 

conduct research to develop water treatment methods and implement in the field.                                  

2 graduate students x $101,216salary for 2 years + $71,136 fringe benefits ‐  To develop chemical 

testing methods, develop a kit format and test in the field                                                                               

1 undergraduate student will be hired at a cost of $40,000 over two years to assist the senior 

personnel The total cost for personnel will be $412,428.

Contracts:                                                                                                                                                               

Consulting engineer ‐ Ms. Kirsten Pauley, Sunde Engineering ‐ Uniquely qualified to provide advice 

on silica sand mining and cleaning operations relevant to designing effective treatment process.           

$200/ h x 300h = $60,000 
Equipment/Tools/Supplies:                                                                                                                                    

Tools and materials for constructing bioreactor column for chemical treatment  ‐ $75,000                    

Costs for preparing biological materials in fermentors and harvesting materials for testing ‐ 

$60,000 Glassware, chromatography supplies, reagents, solvents ‐ $50,000                                              

Silica gel materials, catalysts, emuslion preparation materials, and mechanical testing materials ‐ 

$30 000
Exrternal Analytic laboratory testing fees and costs for publication, dissemination of results:              

Bid to outside testing laboratories for chemical analysis to compare our data and aclibrate ‐ 

$23,000 Charges for publication in journals, provisional and patent filing fees ‐ $10,000          
Travel:                                                                                                                                                                          

Automobile mileage reimbursement ‐ $1000                                                                                                      

Hotel ‐ $3000                                                                                                                                                              

Meals ‐ $3000                                                                                                                                                             

Travel expenses will be calculated and reimbursed using standard University of Minnesota formulas.

University machine laboratories fees:                                                                                                              

Fermentation facility that grows microorganisms in 550 L quantities ‐ $40,000                                      

Machine shop fabrication of cleaning column, pipes, pumps  for lab and field testing ‐ $35,000         

Analytical machines for NMR, gas chromatography and mass spectrometry ‐ $10,000                            

SOURCE OF FUNDS AMOUNT Status

Other Non‐State $ Being Applied to Project During Project Period: Jordan Sands is committed to 

provide labor to support preparation of the field test site and help in monitoring and managing the 

site. It is estimated that the match in salary and material support to be $10,000.

10,000$             Pending

Other State $ Being Applied to Project During Project Period: Salary support is provided to the 

project managers as part of their Professorships at the University of Minnesota. The Professors will 

put part of their time onto their project that accounts for $15,000 in matching salary support.

15,000$             Pending

In‐kind Services During Project Period: None
Remaining $ from Current ENRTF Appropriation (if applicable):  Not applicable
Funding History: The general  technology  for degrading chemicals has been funded by the National 

Science Foundation at the level of $600,001. This provides background technology that speeds up 

600,001$          Secured

7,000$                                          

85,000$                                       

60,000$                                       

V. OTHER FUNDS

412,428$                                    

812,428$                                    

215,000$                                    

33,000$                                       

2014 Detailed Project Budget

IV. TOTAL ENRTF REQUEST BUDGET  2 years
AMOUNT
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 Current	  Status	  in	  Frac	  Sand	  Mining	  
	  
	  
	  	  To	  prepare	  frac	  sand…	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  ….significant	  land,	  water,	  chemicals	  used	  	  	  	  	  	  	  	  	  
            
 
 
 
 
 
 
 
 
 
 
 MN Sand Mine 
 
       Water to remove dust put into multiple ponds 
     
 
 
 

New	  U	  Technology	  to	  Clean	  Water:	  Reducing	  Footprint	  to	  One	  Pond	  
 
 
 
 
 

 
 
 
 
 

 
 

	  	  	  	  	  	  	  	  	  	  	  Implementation	  of	  this	  technology	  will	  allow:	  
	  	  	  	  	  1.	  	  Rapid	  monitoring	  to	  follow	  treatment	  and	  know	  if	  chemicals	  have	  escaped	  

2. 	  Making	  the	  entire	  operation	  more	  compact	  
3. 	  Conserving	  water	  and	  making	  the	  water	  used	  cleaner	  for	  reuse	  

	  	  	  	  	  	  
	  	  	  	  LCCMR-‐sponsored	  research	  innovations	  
	  

  



Project Manager Qualifications & Organization Description 

Professor Lawrence Wackett (BioTechnology Institute, U of MN) is the Project Manager and he will work closely 
with Professor Alptekin Aksan (Mechanical Engineering, U of MN) to direct all aspects of the project. The 
qualifications of the managing professors are below. The other organizations and the consulting engineer involved in the 
project are also described below. 

Professor Lawrence Wackett is Distinguished McKnight University Professor in the Department of Biochemistry, 
Molecular Biology, Biophysics and a member of the BioTechnology Institute at the University of Minnesota, Twin Cities. 
He obtained his Ph.D. at the University of Texas at Austin and did postdoctoral research at MIT. His current research 
investigates microbial biocatalysis and biodegradation reactions. He is co-founder of the web-based University of 
Minnesota Biocatalysis/ Biodegradation Database. He authored the textbook Biocatalysis and Biodegradation, published 
by ASM Press and subsequently translated into Chinese and sold in China by Chemical Industry Press. Wackett is a 
Fellow of the American Association for the Advancement of Science and the American Academy of Microbiology. 

Professor Alptekin Aksan is a faculty member in the Department of Mechanical Engineering at the University of 
Minnesota, Twin Cities. He received his B.S. and M.S. degrees in Mechanical Engineering from the Middle East 
Technical University in Ankara, Turkey. He completed his Ph.D. studies on thermomechanics of collagenous tissues in 
Michigan State University, Mechanical Engineering Department. He worked for three years as a post-doctoral researcher 
in Center for Engineering in Medicine in Massachusetts General Hospital, Harvard Medical School before joining the 
faculty of University of Minnesota in 2005. His research interests are Bioencapsulation, Cellular Biophysics, 
Biothermodynamics, Biostabilization, and Bioheat/Mass Transfer. 
 
 
Professors Wackett and Aksan are full-time employees at the University of Minnesota, Twin Cities in Biological 
Sciences and in Engineering colleges, respectively. With complementary interests, they have forged a program in 
biological cleanup of hazardous chemicals found in air, soil and water. In total, the two Professors have raised more than 
$12 million in grant funding and filed more than twenty patents and provisionals. The current project directly builds on 
the complementary expertise of Wackett and Aksan in making the biocatalysts that destroy the chemicals and in 
engineering systems that treat the chemicals quickly and economically. 
 
 
Kirsten Pauley, Sunde Engineering – Ms. Pauley is a Civil Engineer employed by the Sunde Engineering, a full service 
civil and environmental engineering firm located in Bloomington, Minnesota. Ms. Pauley is unique in the State of 
Minnesota in that she is trained as a Civil Engineer, has expertise in geology, and has deeply studied environmental  
issues related to the Minnesota silica sand mining operations. She has many contacts within the Minnesota Pollution 
Control Agency (MPCA), the State Department of Health, and the mining industry. Ms. Pauley will be an invaluable 
component of the project as we seek to move methods developed in the laboratory into the field.  
 
 
University of Minnesota, Twin Cities – The University of Minnesota provides critical infrastructure that makes the 
present proposal have a high likelihood of success. The combined graduate programs of Biochemistry and Mechanical 
Engineering consist of more than 200 graduate students to recruit to work on the present project. The students recruited by 
the programs are easily in the top 25% of graduate students anywhere in the country. Moreover, our best and brightest 
seek out projects dealing with environmental stewardship and restoration. Thus, those graduate students provide the 
creative minds to drive the projects and also represent the next generation of environmental scientist, trained beyond the 
boundaries of classical environmental scientists with a strong background in engineering and chemistry. While working 
on the projects, the students have access to advanced equipment within the project manager’s laboratories and in all-
University-access laboratories that contain state-of-the-art equipment that has been procured largely through federal 
research dollars. The frac sand mining issue is a pressing one for the State of Minnesota, but we feel up to the challenge of 
providing solutions that benefit the State and society in general. 
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