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Cenusa Bioenergy project is an 
ambitious Iowa State University-
based, USDA sponsored, research 
project investigating the creation 
of a Midwestern sustainable 
biofuels system. A network of 
nine institutions are investigating 
a regional system for producing 
fuels from feedstocks derived 
from potentially high biomass 
producing herbaceous perennials 
using the pyrolytic conversion 
process. The research teams 
concentrate activities on nine 
separate objectives:

Objective 1. 

Feedstock Development

Objective 2. 

Sustainable Feedstock Production 
Systems

Objective 3. 

Logistics

Objective 4. 

System Performance Metrics, Data 
Collection, Modeling, Analysis, 
and Tools

Objective 5. 

Feedstock Conversion/Refining

Objective 6. 

Markets and Distribution

Objective 7. 

Health and Safety

Objective 8. 

Education

Objective 9. 

Extension and Outreach

Iowa State University Extension programs are available to all without regard to race, color, age, religion, national origin, sexual orientation, gender identity, 
genetic information, sex, marital status, disability, or status as a U.S. veteran. Inquiries can be directed to the Director of Equal Opportunity and Compliance, 
3280 Beardshear Hall, (515) 294-7612. Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the U.S. 
Department of Agriculture. Cathann A. Kress, director, Cooperative Extension Service, Iowa State University of Science and Technology, Ames, Iowa.

Gloves

Most Master Gardeners already use 
gloves while working so this is no 
different. However if conditions are 
such that the biochar is or becomes 
wet then typical cloth, canvas, or 
leather gloves may not be sufficient, 
so in these wet conditions latex 
or PVC gloves are recommended. 
Gloves and long sleeves are a barrier 
to prevent dust from contacting the 
skin. Consideration should be given 
to using disposable outer garments if 
the work environment is extremely 
dusty with biochar. It is important to 
wash all exposed skin with soap and 
water. Launder all clothing before 
reuse or discard disposable outer 
garment after use.

Respirators

Avoid breathing biochar dust. In 
small applications of biochar and 
when precautions are taken to 
avoid suspending biochar then no 
respirator is required. If conditions 
are such that you cannot avoid 
breathing dust, you experience 
discomfort with any level of biochar 
dust, or have respiratory problems 
then the use of an NIOSH-Approved 
N95 particulate filtering face piece 
respirator should be used. Use of 

respirator requires proper fitting and 
checking with your physician before 
using.

Biochar Storage

Never store near food and beverages. 
Biochar should be stored in a cool, 
dry place away from direct sunlight. 
It is important to reseal containers 
immediately after use. Freshly 
produced Biochar may be prone 
for auto ignition and spontaneous 
heating when exposed to air. 
Consider the volume of biochar 
being stored and location of your 
storage site knowing the potential for 
auto ignition. Large quantities of of 
stacked biochar have more potential 
of spontaneous flame when exposed 
to air. 

Finely ground biochar powder 
suspended in the air in a closed 
container has the potential to become 
a fuel if an ignition source is present. 
If leftover biochar is re-packaged, 
avoid using tightly sealed rigid 
containers such as cans or jars, but 
consider using a bag so that flexible 
sides and be rolled up leaving little 
opportunity for dust to become 
airborne inside the container during 
transportation or other handling.

For more information

This project is supported by Agriculture and Food Research Initiative 
Competitive Grant No. 2011-68005-30411 from the National Institute of 
Food and Agriculture.

This flier was written by Charles V. Schwab, ISU professor and extension 
safety specialist and Mark Hanna, ISU Extension Agricultural Engineer.

Read and view more information, newsletters, education modules, training 
videos, and field trials from the Cenusa Bioenergy project website at: 

http://www.cenusa.iastate.edu/

. . . and justice for all            

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, gender, 
religion, age, disability, political beliefs, sexual orientation, and marital or family status. (Not all prohibited bases apply to all programs.) Many materials can 
be made available in alternative formats for ADA clients. To file a complaint of discrimination, write USDA, Office of Civil Rights, Room 326-W, Whitten 
Building, 14th and Independence Avenue, SW, Washington, DC 20250-9410 or call 202-720-5964.
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MINNESOTA 2013 

Block 1 Species 
Randomized 

Upland switchgrass w/ herbicide (60 lb N/acre) 
Upland switchgrass w/o herbicide (60 lb N/acre) 
Bioenergy switchgrass w/ herbicide (0 lb N/acre)  

Bioenergy switchgrass w/ herbicide (30 lb N/acre)  
Bioenergy switchgrass w/ herbicide (60 lb N/acre)  

Bioenergy switchgrass w/o herbicide (60 lb N/acre)  
Bioenergy switchgrass w/ herbicide (90 lb N/acre)  

Bioenergy switchgrass w/ herbicide (120 lb N/acre)  
Low-diversity mix w/herbicide (60 lb N/acre) 

Low-diversity mix w/o herbicide (60 lb N/acre) 

  

Block 2 All 
Treatments 

Randomized 

Upland switchgrass w/ herbicide (60 lb N/acre) 
Bioenergy switchgrass w/ herbicide (90 lb N/acre)  
Bioenergy switchgrass w/ herbicide (30 lb N/acre)  
Bioenergy switchgrass w/ herbicide (0 lb N/acre)  
Upland switchgrass w/o herbicide (60 lb N/acre) 

Bioenergy switchgrass w/ herbicide (120 lb N/acre)  
Low-diversity mix w/herbicide (60 lb N/acre) 

Low-diversity mix w/o herbicide (60 lb N/acre) 
Bioenergy switchgrass w/o herbicide (60 lb N/acre)  
Bioenergy switchgrass w/ herbicide (60 lb N/acre)  
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NEBRASKA 2013 

Block 1 
Species 

Randomized 

Bioenergy switchgrass w/ herbicide (0 lb N/acre)  
Bioenergy switchgrass w/ herbicide (30 lb N/acre)  
Bioenergy switchgrass w/ herbicide (60 lb N/acre)  

Bioenergy switchgrass w/o herbicide (60 lb N/acre)  
Bioenergy switchgrass w/ herbicide (90 lb N/acre)  

Bioenergy switchgrass w/ herbicide (120 lb N/acre)  
Upland switchgrass w/ herbicide (60 lb N/acre) 

Upland switchgrass w/o herbicide (60 lb N/acre) 
Low-diversity mix w/herbicide (60 lb N/acre) 

Low-diversity mix w/o herbicide (60 lb N/acre) 

  

Block 2 All 
Treatments 

Randomized 

Bioenergy switchgrass w/ herbicide (0 lb N/acre)  
Bioenergy switchgrass w/ herbicide (120 lb N/acre)  
Bioenergy switchgrass w/ herbicide (90 lb N/acre)  

Low-diversity mix w/o herbicide (60 lb N/acre) 
Upland switchgrass w/ herbicide (60 lb N/acre) 

Bioenergy switchgrass w/ herbicide (30 lb N/acre)  
Bioenergy switchgrass w/ herbicide (60 lb N/acre)  

Low-diversity mix w/herbicide (60 lb N/acre) 
Bioenergy switchgrass w/o herbicide (60 lb N/acre)  

Upland switchgrass w/o herbicide (60 lb N/acre) 
 



Know how.  Know now.

University of Nebraska–Lincoln Institute of Agriculture and Natural Resources
Extension is a Division of the Institute of Agriculture and Natural Resources at the University of Nebraska–Lincoln cooperating 
with the Counties and the United States Department of Agriculture.

University of Nebraska–Lincoln Extension educational programs abide with the  nondiscrimination policies of the  University of 
Nebraska–Lincoln and the  United States Department of Agriculture.

Professional development field day for Extension Educators, State Agencies, NRDs, NRCS, and others. 
Focus: Establishment and production of switchgrass for biomass and bioenergy.  
Registration is free : Supported by a multi-state USDA CenUSA bioenergy grant. https://www.cenusa.iastate.edu/ 

Location: 
University of Nebraska-Lincoln Agricultural Research
and Development Center (ARDC) near Mead, Nebraska
at the August N. Christenson Research and Education Building 

Physical Address: 
1071 County Road G * Ithaca, NE 68033

Directions: 
http://ardc.unl.edu/direct.shtml * (402)624-8000

Agenda:
10:00 a.m.          Registration and Welcome

10:05 a.m.          Biomass Biofuel policy, Switchgrass Genetics and Next Generation Bioenergy Varieties

  Ken Vogel, Supervisory Research Geneticist, USDA ARS: Forage Breeding

11:30 a.m.          Switchgrass and Bioenergy Crop Logistics - Stuart Birrell, Associate Professor Department

  of Ag and Biological Engineering, Iowa State University

12:15 p.m.  Lunch 

1:00 p.m.   Switchgrass Establishment, Weed Control, Herbicides, Seed Quality  - Robert Mitchell,

  Research Agronomist, USDA ARS, AssociateProfessor UNL Department of Agronomy  

1:45 p.m.  Today’s Markets for High Yield Switchgrass Varieties

2:30 p.m.  Drill Calibration Exercise - Robert Mitchell

3:00 p.m.   Planting Demo (weather permitting)

3:30 p.m. Safe Travels Home  

Registration and Questions:
Register by March 16 to reserve your seat.  Contact John Hay , Extension Educator, University of Nebraska–
Lincoln,  (402) 472-0408 or jhay2@unl.edu.

Switchgrass Establishment Mar. 20, 2012
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Biochar is a carbon-rich, solid 
byproduct of pyrolysis, a process used to 
convert biomass into biofuel. But could 
biochar be a good soil amendment 
for home gardens? To answer this 
question, University of Minnesota 
Extension Master Gardeners will test 
the productivity of vegetable and flower 
gardens amended with biochar at 
three Minnesota sites. This is a 4-year, 
national research project funded by the 
USDA National Institute for Food and 
Agriculture. For more information:  
http://www.cenusa.iastate.edu/

Materials: Biochar, annual and perennial 
flowers, vegetables, shrub roses, switchgrass

Designers: U of M Extension  
Master Gardeners 

Collaborators: USDA/CenUSA  
Bioenergy Project; MN Landscape  
Arboretum, U of M Department of  
Horticultural Science, Anoka County  
Parks District

10 Is Biochar a Good  
Amendment for Your Soil?





CENUSA BIOCHAR GARDEN DESIGN J.Weisenhorn

5/8/2012

ANNUALS

ID Plant name

Approximate Number 

of plants per treatment 

per site Width (in.) Height (in.) Comments

1 Lettuce 'Red Sails' 19 8 10

2 Marigold, 'Little Gem" 19 8 12 Yellow, orange, small blossoms

3 Basil 'Italian Large Leaf' 12 10 15

4 Zinnia 'Uproar Rose' 12 10 15

5 Bean 'Blue Lake 284  bush' 12 12 18

7 Swiss Chard 'Bright Lights' 8 12 18

8 Potato 'Kennebec' 8 18 20 Mounded

9 Pepper 'Mariachi hybrid' 12 12 24

11 Tomato 'Celebrity' 5 18 48 In cages

13 Cucumber 'Tasty Green Hybrid' 3 per trellis 36 72 On tripod

PERENNIALS 144

ID Plant name

Number of plants per 

treatment per site Width Height Comments

14 Mum, 'Gold Country' 1 30 20 Yellow; early September

15 Mum, 'Maroon Pride' 1 30 20 Maroon; late August

16 Mum, 'Betty Lou' 1 20 30 Pink; early July bloom

17 Rose, Northern Accents 'Sven' 1 36 48 Pink shrub rose

18 Rose, Northern Accents 'Lena' 1 36 48 Pink shrub rose

19 Rose, Northern Accents 'Ole' 1 36 48 Pink shrub rose

20 Asparagus 'Jersey Night' 1 12 48 Perennial

21 Switchgrass - variety TBD 1 48 60 From Mary's grass collection



Program Evaluation - Biomass Crop Production Workshop
March 8, 2012 - Creston, Iowa

Complete this page before the workshop begins

1. Please indicate your level of understanding for the following items.
circle your choice below

none low moderate hight

developing biomass energy markets around Iowa 5 9 8 2

perennial grass biomass crops 4 8 12 1

industries developing biomass in Iowa 5 10 8 1

government programs supporting biomass production 5 13 5 6

biomass energy in general 3 10 9 2

2.  How did you hear about this meeting? newspaper/
magazine

e-mail /  
web page-8 employer-7 other-9

3.  Which age range are you in? under 25
8

26-45
6

46-65
8

over 65
2

4. What best describes your occupation? farmer
3

energy industry
3

ag retail/ 
agronomist

3

educator
4

agency-federal
8 agency-state student

6
other

1

5. For farmers and/or land owners, how 
many acres do you manage?

Acres Responses Total Acres
360 1 360
1200 1 1200
3000 1 3000
Total 4560

Please turn in this page before the program begins. Thank you!

	



Program Evaluation - Biomass Crop Production Workshop
March 8, 2012 - Creston, Iowa 

Complete this page at the end of the workshop

6. Now that the workshop is over, please indicate your level of understanding for the following 
items.

circle your choice below

none low moderate high

developing biomass energy markets around Iowa 5 12 1

perennial grass biomass crops 3 13 2

industries developing biomass in Iowa 8 8 1

government programs supporting biomass 
production

7 8 3

biomass energy in general 2 14 2

7.  What is your overall rating for this 
program?

Poor Fair
1

Good
13

Excellent
4

8.  How would you rate the facilities 
based on ease of access, parking, 
comfort and food?

Poor Fair
1

Good
8

Excellent
8

9.     What additional topics do you think should have been included in today’s program?
•	 What projects/other industry types are doing outside of Southern Iowa/Northern Missouri. There are a lot of 

projects in the works that might be able to jump start this part of the U.S.
•	 More production oriented.
•	 I think all topics were discussed adequately
•	 Potential profitability for farmers/producers when growing miscanthus or other biomass crops.
•	 None – I think it was lots of information for one meeting.
•	 Cost and value in $.
•	 More on switchgrass & other perennials. Ways to market the crop.
•	 Logistic challenges facing biomass industry. Financial model to show justification to change cropping 

practices

10.   Please list one or two things that you learned today and how those will benefit your operation or influence 
your decision to produce biomass for energy production.

•	 Poultry industry-target for miscanthus. Types of land in this area-places contain enough marginal land.
•	 I learned that a lot of things will need to be put into place to win the support of the traditional farmers in the 

area; also there are many opportunities to open custom businesses in the industry.
•	 Bcap. Marketing. Production.
•	 Basic knowledge
•	 Bcap information. Networking
•	 What types of biomass is out there besides corn, showed that we are capable of doing a biomass project.
•	 Need several marketing options. Flexibility in harvesting miscanthus. Will share with SWCD commissioners 

what I learned today.
•	 Gained knowledge to take out to interested people
•	 Another possible alternative crop that doesn’t conflict with row crop production



•	 What type of plant materials to use for energy production
•	 How to make biomass crops profitable for farmers
•	 Steve Flick is great. John Caveny was good.
•	 Features of biomass. Understanding of Bcap.
•	 The general knowledge about miscanthus and the different planting, management, harvesting techniques.
•	 Cost of establishing miscanthus. Presence of industries using biomass for energy.
•	 How resilient miscanthus is & it would be good for the university.

11.   Any additional comments or suggestions to improve future programs?
•	 Work ISU is performing on miscanthus/energy crops.
•	 Program was good. Have more of them.
•	 Would be great if you could get more farmers to attend. Don’t know how you achieve that
•	 Keep the open format
•	 How beneficial miscanthus can be.
•	 I would have liked to have some handouts from Steve & John.
•	 Really enjoyed the small groups!
•	 How do we get a group started? LLC? Coop? use RC&D?
•	 I had a previous commitment, so I arrived late, 10:45. Missed some speakers.



cenusa bioenergycenusa bioenergy
EMAIL: cenusa@iastate.edu

WEB: http://www.cenusa.iastate.edu

TWITTER: @cenusabioenergy

Ken Moore
Principal Investigator—Cenusa Bioenergy 

Agronomy Department

Iowa State University 

1571 Agronomy 

Ames, Iowa  50011-1010 

515.294.5482 

kjmoore@iastate.edu 

Anne Kinzel
COO—Cenusa Bioenergy  

Iowa State University Bioeconomy Institute

1140c BRL Agronomy

Ames, Iowa  50011-6354

515.294.8473 

akinzel@iastate.edu  

Val Evans
Business Manager—Cenusa Bioenergy   

Iowa State University Bioeconomy Institute  

1140 BRL Agronomy

Ames, Iowa  50011-6354

515.294.6711

vevans@iastate.edu   

Iowa State University Economy Bioeconomy Institute  
1140 Biorenewables Research Laboratory 

Ames, Iowa  50011-3270

http://www.biorenew.iastate.edu/ 

This project is supported by Agriculture and Food Research Initiative Competitive Grant No. 2011-68005-30411 from the National Institute of Food and Agriculture.

. . . and justice for all            
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, gender, religion, age, disability, political 
beliefs, sexual orientation, and marital or family status. (Not all prohibited bases apply to all programs.) Many materials can be made available in alternative formats for ADA clients. To 
file a complaint of discrimination, write USDA, Office of Civil Rights, Room 326-W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC 20250-9410 or call 202-720-5964.

“Our vision is to create a regional 

system for producing advanced 

transportation fuels derived 

from perennial grasses grown on 

land that is either unsuitable or 

marginal for row crop production. 

In addition to producing advanced 

biofuels, the proposed system 

will improve the sustainability 

of existing cropping systems by 

reducing agricultural runoff of 

nutrients and soil and increasing 

carbon sequestration.”
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