
Cornell and Grass 
Biofuel 

Sullivan County 



Why Grass? 
New York State has about 1.5 million acres of 
unused or underutilized agricultural land, most of 
which is already growing grass. Grass biofuel 
production does not need to divert any of the 
current agricultural productivity into the energy 
market; this biomass industry can be completely 
independent from, but complimentary to, the 
production of food or animal feed. It is also a very 
“farmer-friendly” way to get producers exposed to 
biofuel production. 

 



Why Grass? 
Efficient Energy Conversion. Pelleted grass has 
almost the same energy content as pelleted wood, 
with 3-5% less BTUs per pound. Perennial grass can 
be pelleted and used successfully as a heating 
source, if the ash content is relatively low.  

The ratio of total energy output:energy input for the 
pelleted grass system is estimated to be as high as 
15:1. Newly designed pellet stoves have fuel 
conversion efficiencies around 85%, in the same 
range as modern oil furnaces. 



Potential Benefits 
 Energy Security. 

Soaring energy prices have the potential to put many farmers 
out of business. On-farm energy production and consumption 
helps with on-farm energy security. Gasifiers will be available 
in the future for on-farm production of heat and electricity. 

 Land suitability. 
Grass biomass can be grown on all agricultural soil types. 

 Production equipment. 
All necessary equipment for grass biofuel production is 
currently available on most farms. 

 Level of management. 
Grass biofuel requires minimum management expertise. It is as 
well-suited to small farms as it is to large farming operations, 
and also works for all levels of management intensity. 

 



Potential Benefits 
 Economic feasibility. 

Although we have not yet calculated estimates for NY, based 
on Canadian studies we believe that a grass biofuel system 
could flourish without any government subsidies. Funding to 
get the industry jump-started would be helpful. 

 Manure management. 
Grass biofuel production is perfectly compatible with dairy 
and other livestock farming. Manure nutrients can be applied 
in the spring or anytime following grass harvest, as long as the 
grass is still actively growing. 

 Market diversification. 
Grass pellets could be marketed for horse bedding, as an 
alternative to the energy market. Straw pellets are very 
desirable as horse bedding and economically competitive 
with sawdust or shavings. At least one company in NY is 
currently marketing straw pellets for horse bedding. 

 



Limitation 
 New farms will not be created that are 

dedicated to biomass crop production, the 
returns most likely will not be high enough to 
justify a strictly biomass operation. Biomass 
production will need to operate within existing 
farm enterprises and will not likely be a high 
priority crop since it will not be the primary 
income generator for the farm. With these 
constraints in mind, grass biofuel production can 
fit into the schedule of any farm operation. 

 



Growing Grass for Biofuel 
Yield will be increased significantly by 
more intensive management. 

 

To increase your productivity: 

-Establish Switchgrass Stand 

-Manage Stand of Cool-Season 
Grasses for Grass Biofuel 



Growing Grass for Biofuel 
You want to use minimum management on 
established grass meadows  

 Low intensity management of existing old grass 
meadows consists of one summer harvest with no 
weed, insect or disease control and no 
commercial N, P or K fertilization. A few soils may 
be low enough in native fertility so that they are 
not able to produce enough yield to justify the 
cost of harvesting.  



Growing Grass for Biofuel 
You want to manage an existing grass stand  

 No weed, insect or disease control is necessary, except 
possibly the occasional years of severe army worm 
infestations.  

 All grasses respond to N fertilization, with a linear response in 
yield from 0 to 100 lbs N/acre. Economic responses to N 
fertilizer are possible at much higher levels of N fertilization; 
however, from an environmental standpoint N fertilization 
should not exceed 150 lbs N/acre.  

 Grass should not be harvested until the plants are fully 
mature, between mid-July and early September. Ash content 
of biomass declines with grass maturation. An early August 
harvest might be best, allowing time for in-field leaching of 
cut biomass and allowing time for manure application 
following biomass removal from the field.  



Growing Grass for Biofuel 
You Want to Establish Switchgrass (warm season grass) 

 Subject to winter injury and sensitive to poorly drained soils 

 selection is ongoing in the northern USA, but at the present time Cave-
in-Rock is still the most popular variety for the northeast USA.  

 From an establishment perspective, switchgrass requires intensive 
management or seeding failure is a good possibility.  

 Maximum biomass production will likely not be attained until the third 
growing season, but a well-managed stand may persist for 10 years or 
more. Switchgrass may not respond significantly to P or K fertilization 
following the seeding year. For each production year, 90 to 120 lbs of 
actual N should be applied for maximum yields. 

 Fall harvest of this late maturing crop may be difficult; a wet fall would 
not provide much opportunity to bale dry hay.  



Growing Grass for Biofuel 
You Want to Establish a Cool-season Stand 

 Cool-season grasses all have higher ash content than warm-season 
grasses such as switchgrass. 

 The cool-season grass species with the highest production potential for 
biomass in the Northeast is reed canarygrass, Reed canarygrass can 
be grown on all agricultural soil types in NY.  

 tall fescue, timothy, smooth bromegrass, and orchardgrass are also 
capable of producing high yields with persistent stands.  

 Reed canarygrass: Any seed you can buy with reasonable 
germination will probably work for biomass purposes. If you want the 
option to use the forage for cattle feed, then make sure a low-alkaloid 
variety is chosen (Palaton, Rival, Bellevue, Marathon etc.). A high-
alkaloid biomass reed canarygrass variety was developed in Sweden, 
Bamse, it will be planted at 2 sites in NY in 2005 for testing. We are also 
testing a large selection of wild reed canarygrass entries from across 
the Midwest and Northeast. Seeding rate: 12-15 lbs/acre. 

 



Growing Grass for Biofuel 
You Want to Establish a Cool-season Stand: 

Recommended for New York State in Field Trials… 

 Tall fescue: Kora has performed the best so far in NY trials. Others that 
have produced good yields include Festival, Barcarella, Fuego, Select 
and Hoedown. All of these would be dual purpose, biomass or forage.  

 Timothy: A late maturing variety would be best for biomass. Most 
varieties are now selected for early maturity to be more compatible 
with alfalfa in mixtures. Seeding rate: 8-10 lbs/acre. 

 Orchardgrass: A late maturing variety would be best, most new 
varieties are late maturity types. Seeding rate: 10-12 lbs/acre. 

 Smooth bromegrass: Any available variety would work. Seeding rate: 
12-15 lbs/acre. 

 Perennial ryegrass: Completely unacceptable for biomass purposes 
because of the risk of winter damage in the Northeast 



Cornell Grass-biofuel 
Projects 
Cornell University and SUNY-Canton tested residential 
combustion appliances using grass pellets as fuel, these 
demonstrations were funded by NYSERDA. Results to-date: 

 NOx emissions are a function of N content of the fuel; the 
more N in the fuel the higher the NOx emissions. Grass 
typically has 2-3 times higher NOx emissions than wood. 

 There are very small quantities of sulfur in gaseous 
emissions from grass pellet combustion, higher than sulfur 
emissions from wood, but much lower than most fossil 
fuels. 

 The efficiency of the combustion appliance has a huge 
impact on emissions. 



Cornell Grass-biofuel 
Project  
 Based on CO and the CO2:CO ratio, some 

appliances have very efficient grass pellet 
combustion. CO in emissions as low as 23 ppm for 
grass in pellet boilers (compared to 34 ppm for 
wood), and 70 ppm for grass in a gasifier pellet 
stove (compared to 63 ppm for wood). 

 Grass pellet combustion as a biomass energy 
source is much more environmentally responsible 
than corn ethanol and more environmentally 
responsible than cellulosic ethanol. As with larger 
combustion appliances, if emissions are considered 
excessive, some form of emission abatement is 
possible. 

 



 Grass is higher in nitrogen and chlorine content 
than wood, these elements negatively impact 
combustion emissions. Grass also has higher sulfur 
content than wood.   

 Grass pellets are variable in composition, 
depending on grass species, fertilization and 
harvest practices. For example, grass pellets 
could contain less chlorine than wood pellets, or 
they could contain 100 times more chlorine than 
wood. There are currently no standards for non-
wood pellets. 

Cornell Grass-biofuel Project 



In an effort facilitate the development of a local grass bioenergy system, 
Cornell Cooperative Extension of Delaware County in partnership with 
the Catskill Watershed Corporation, and Cornell University has 
implemented a “production to consumption” grass bioenergy pilot 
project.  The basics of this program are as follows: 

  To work with farmers to produce and test grass biomass feedstock 
suitable for combustion purposes.  This is not hard, but requires some 
different management techniques. 

 To work with local grass biomass processors, in particular EnviroEnergy 
LLC of Franklin NY  (www.enviroenergyny.com) to produce and test 
grass biomass pellets. 

 To test and demonstrate bulk delivery and on site handling of grass 
pellets. 

 To install, research, and demonstrate residential and small 
business/municipality scale combustion technologies (pellet stoves 
and outdoor boilers) that are known to work with grass pellets.  This will 
include a variety of technologies as they emerge in the next 3 years. 

Cornell Catskill Grass 
BioEnergy Project 

http://www.enviroenergyny.com/


Other findings 
 

 www.grassbioenergy.org 

 www.forages.org 

 http://www.ccedelaware.org
/Agriculture-Natural-
Resources/CatskillGrassBioen
ergy.aspx 

 

 

 

 In the realm of alternative energy 
there is no one best solution; its 
not a mutually exclusive situation.  
There is room for a variety of 
alternative energy sources in our 
economy and for the greatest 
strength, there should probably 
be more than one energy source.   

 Grass bioenergy represents 
the potential for a local 
closed loop energy system.  
Energy originates here, is 
processed here and used 
here.  Energy dollars are 
generated locally remain in 
the local economy. 
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