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Introduction 
 
In order to address the CIG bioenergy project objective (Objective 2 –investigate and 
demonstrate the use of innovative bioenergy technologies that promote the utilization of 
invasive plant biomass as an untapped bioenergy source) related to the feasibility of using 
saltcedar and Russian olive as potential biomass sources for bioenergy generation, feasibility 
testing has been conducted to establish some baseline bioenergy information. The baseline 
feasibility data can then be used for comparison to other plant feedstock materials, along with 
future samplings from the project management sites, to validate the potential of using invasive 
plant materials as a viable biomass source. Inquiries are being performed to identify bioenergy 
experts to provide technical guidance, data interpretation, and reporting on the feasibility 
aspects of the tested plant materials. 
 

Product Testing Information/Summary 
 
Russian olive and saltcedar plant samples were collected from a variety of locations (5) in July 
and August of 2011 from locations in Wyoming and Montana. The locations that were utilized 
were within state/local project management areas from 2008-2010. The samples were sent to 
two independent laboratories to conduct standard bioenergy tests on the materials. The tests 
conducted by the laboratories were as follows: 1) caloric value (the BTU levels generated per 
pound of material); 2) ash % (the percentage of inorganic matter remaining after burning the 
material); 3) volatile matter % (the percentage of overall material exclusive of the moisture, that 
burns and generates gas and vapors from burning ); 4) moisture% (the percentage of water 
contained in the material –critical for wood pellet processing); carbon % (the percentage of solid 
residue, other than ash, remaining after combustion. 
 
The following information is the compiled average test data results on the 4 samples of 
saltcedar plant material tested and the data from the 1 Russian olive sample tested: 
 

Saltcedar – 4 Locations 
Caloric Value (Dry) – 7,486 BTU’s per pound of material burned 
Ash (Dry) – 2.63 % 
Volatile matter (Dry) – 83.76 % 
Moisture (as received) – 6.47 % 
Carbon (Dry) – 14.25  
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Note – A single set of feasibility tests was performed on saltcedar (and phragmites) in June of 
2010. The BTU and ash test results of the saltcedar were consistent with the test results 
performed in 2011. The actual test report (KMT dated June 11, 2010) is attached for further 
review. 
 
 

Russian Olive (mulched) – 1 Location 
Caloric Value – 7,872 BTU’s per pound of material burned 
*Ash (Dry) – 28% 
*Volatile matter (Dry) – 54% 
Moisture (as received) – 13.97 % 
Carbon (Dry) – 9.71 % 
 
*Due to inconsistencies of the ash/volatiles percentage levels identified in the Russian olive 
mulch material test results received from Hazen Research, an additional sample was retested. 
The test results in both cases were abnormally high levels of ash and therefore lower levels of 
corresponding volatiles. The test results may have been affected by the fact that the sample of 
material had been mulched prior to sample collection and high levels of debris may have 
contaminated the sample. Additional samples of Russian olive material will be tested to 
establish a reasonable level of thermal value data for the species of interest. The percentage of 
ash levels (inorganic matter) in a material sample corresponds directly to the percentage of the 
volatile matter (combustible matter) in the sample. In simple terms it is the percentage of 
combustible material versus the non-combustible material. 
 

Wood Fuels Feasibility Comparison Information 
 

In order to evaluate the preliminary bioenergy feasibility for Russian olive and saltcedar a review 
of known fuel characterization data for other species was performed. The heat value data used 
for comparison are heat value averages extracted from a report provided by the Montana 
Department of Natural Resources and Conservation. (Folk, 1-2)  
 
SPECIES   BTU  ASH%  Volatiles% 
Douglas Fir   9050  1.1  83.0 
Ponderosa Pine  9028  1.7  79.9 
White Pine   8900  0.1  78.0 
W. Redcedar   9155  2.4  78.9 
Grand Fir   8505  1.3  78.8 
Lodgepole Pine  8800  0.5  73.5 
Western Spruce  8740  3.8  69.6 
(Report Data provided from Richard Folk, Assistant Professor (Retired), Univ. of Idaho, College 
of Natural Resources) 
 
Russian olive   7,872  2.1  54.0 
Saltcedar   7,486  2.3  83.7 
Saltcedar 2010  7,424  2.4  82.7 
Phragmites 2010  6,829  8.0  73.0 
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The fuel characteristics of wood materials will also vary within species due to a variety of factors 
such as: age, tree diameter, geographic location, and elevation. Additional elements in wood 
materials such as: carbon, hydrogen, nitrogen, and sulfur also need to be considered in 
attempting to analyze the heat values of wood materials. As stated earlier, additional testing of 
the Russian olive and saltcedar plant material will be performed to provide additional data that 
can be used to evaluate the feasibility of these wood products for bioenergy utilization. 
 
 
 

Herbicide Residue Test Information 
 

In September of 2011, herbicide residue testing was performed on 2 separate saltcedar 
samples (Dolph – treated in 2008 / Blain – treated in 2009) by the Hazen Research laboratory. 
The samples were treated with triclopyr/basal oil mixtures at 25%/75% v/v applied with standard 
backpack sprayers. The herbicide residue tests conducted in 2010 are also shown below. The 
tests were performed in an attempt to identify existing herbicide residue levels and to provide 
some insight into herbicide decomposition rates within the plant material. 
 
SPECIES   Herbicide (Year Treated)     Residue Level (mg/kg) 
Saltcedar 2010  triclopyr        (2010)   210.00 
Saltcedar 2010  triclopyr        (2009)       2.83 
Saltcedar 2011  triclopyr        (2009)         .04 
Saltcedar 2011  triclopyr        (2008)         .02 
 
*According to the scientific data related to the compound triclopyr, the thermal decomposition 
temperature for triclopyr is 290 degrees C (Celcius). Wood fires (fireplace/pellet stove) burn in 
the temperature range of 500-1000 degrees C. Burning herbicide treated materials under those 
conditions should result in greater than 95% thermal decomposition of the herbicide. Smoke 
emissions testing will be conducted at various intervals to identify specific levels of herbicide 
residue that may be detected from burning of the woody material.  
 
The combustion of woody material is a complex process, whose end products are affected by 
factors such as fuel moisture, fuel chemistry, temperature, atmospheric gases, ignition source, 
and burning rate. Under normal fireplace and woodstove conditions, combustion products are 
vented into the outside atmosphere and only radiant heat enters the surrounding room. 
However, some gaseous and particulate materials can enter a room at low levels. The degree to 
which pesticides used in woody plants could be entrained with such material and how this type 
of pesticide exposure compares to standards set for occupational and ambient air is not known 
(P.B. Bush, et al., 1987, 1-2).  
 
 Copies of the actual test reports are attached for review purposes, and additional inquiries 
regarding the CIG Project should be made to:  
 Scott Bockness, MRWC CIG Project leader at: scott.bockness@montana.edu ; or by telephone 
at: 406.208.7657   
 
 

mailto:scott.bockness@montana.edu�
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