
 

   

The Utah Biomass Resources Group (UBRG) cooperated with Amaron Energy and the 

Colorado State Forest Service to conduct two demonstrations of a mobile pyrolysis unit in 

western Colorado in early February, 2017. These demonstrations took place at the Garfield 

County Agricultural Exposition at the Garfield County Fairgrounds in Rifle, Colorado, and 

another in Whitewater, Colorado. Jeff Caldwell and Craig Coates from Amaron Energy 

conducted demonstrations of their mobile pyrolysis unit with help from Extension Assistant 

Professor Darren McAvoy. They fielded questions, gave explanations of pyrolysis in 

layman’s terms, and described the process for making biochar from ground pine wood. 

Attendees included people from the Colorado State Forest Service, U.S. Forest Service, 

private forest landowners, members of wood products industries, local governments, and 

interested citizens. We estimate that we reached more than 150 people total.  

(Continued on page 4) 

Mobile pyrolysis takes the 

process into the field, by 

eliminating the 

transportation of feedstock 

to processing plants, this 

process saves money and 

time. Mobile pyrolysis could 

be a part of the solution to 

the complex problem of 

hazardous fuel loads and 

excess woody biomass.  

Mobile pyrolysis draws   
diverse crowd in Colorado 
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Mobile pyrolysis unit demonstration. Photo credit: John Rizza 
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Mike Lefler, Manager of the Framing Components Division at 

Sunroc Building Materials in Lindon, Utah, led the charge to 

bring a USDA Forest Service Wood Innovations Grant to the 

company for the development of a components manufacturing 

operation. This new business allows them to advance in the 

field of building prefabricated structures while supporting the 

company’s core materials supply business. Sunroc’s partners 

in the $250,000 award include Ryan Smith, Director of 

Integrated Technology in Architecture at The University of 

Utah, and Irontown Homes, a Spanish Fork-based builder of 

custom modular homes. Their shared goal was to increase 

their expertise in prefabrication technology and their capacity to 

build and plan for prefabricated structures in Utah. The 

purpose of this competitively won grant is for industry 

professionals to have the opportunity to learn this new building 

method.  

Forbes magazine reported in 2013, that as demand for 

construction rises, the skilled labor shortage crisis only 

deepens. Consequently, Lefler is currently facing the challenge 

of finding qualified framers to construct the wood framed 

buildings sought after on the Wasatch Front. The Salt Lake 

Tribune (2015) reports that Utah contractors are experiencing a 

high demand for new construction, while simultaneously 

 

USDA Wood Innovations Grant offers a 
fresh perspective for prefabricated homes  

experiencing a shortage in skilled labor. They attribute this 

shortage to waning interest in construction trades as a 

career, possibly due to the housing crash of 2007, and an 

increasing number of retirements. 

The recently acquired Computer Numerically Controlled 

(CNC) machine at Sunroc may offer some relief from this 

labor shortage. The CNC machine has been compared to a 

combination of a highly advanced sawmill and a robot. It 

optimizes lumber to create wall sections that are easily 

assembled by semi-skilled workers. Such workers do not 

require the full complement of construction skills needed to 

build a structure on-site. In the drafting process, each 

building is divided into individual walls and this information 

is fed into the CNC machine. The sawmill is directed to 

efficiently cut each board; then a simple code is printed on 

each board. Workers use a nail gun to assemble each wall 

section, using the code as the guide. Many of Sunroc’s 

workshop employees are college students that work a few 

hours each day. They can easily interpret the simple code 

to assemble the wall sections. 

Prefabrication keeps most of the workforce out of the 

weather, which helps to improve worker safety and limit 

weather-related construction delays. These are important 

cost-saving details, as managers consider the sometimes 

unpredictable weather of Utah.  

Lefler says that they are trying to change people’s opinion 

of the quality of premanufactured homes. Back in the 

1970’s and 80’s premanufactured structures gained a 

reputation for being of lower quality, but that was before the 

advent of CNC machinery and this highly automated 

approach to wood-based construction.  

-Darren McAvoy, Extension Assistant Professor of Forestry 

“The CNC machine has been 

compared to a combination of a 

highly advanced sawmill and a 

robot. It optimizes lumber to 

create wall sections that are 

easily assembled by semi-

skilled workers.” 

Mike Lefler at Sunroc, Lindon, Utah.  
Photo Credit: Darren McAvoy 
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Upon first glance, soil organic carbon might not seem like such an important 

player in the process of carbon cycling and climate change, but if you gave Dr. 

Bonnie Waring, Assistant Professor at Utah State University, 5 minutes of your 

time, she’d surely convince you otherwise. Climate change is happening for a 

simple reason, there is an excess of carbon in the atmosphere. Sure, naturally 

occurring climate change is an inevitable and natural part of the climate cycle 

on earth, but the observed changes in the earth’s temperatures are 

unprecedented, and most certainly attributed to human activities that contribute 

CO2 and other greenhouse gases to the atmosphere.  

So why study soil organic carbon? Because there is as much carbon in trees as 

in all the earth’s atmospheric gases (CO2, CH4, and others), and there is as 

much carbon locked up in the soil as is stored in all the earth’s plants and the 

atmosphere 

combined!  

Also, Bonnie likes a 

challenge. The best 

climate modeling 

being done on 

climate feedback 

loops is not met with 

much confidence in 

the scientific world. 

That’s because there 

are so many 

unknowns about the complex interactions and relationships between many 

biotic players in the carbon cycle. For example, we recognize a strong 

relationship between the amount of CO2 absorbed from the atmosphere and 

the interactions between tree and underground biogeochemical processes, but 

we do not know the extent that these interactions impact the overall carbon 

cycle, and more importantly, the 

ways these interactions might 

change with future climate 

scenarios.  

Here’s what we do know. Scientists 

are considering naming this 

geologic time scale the 

Anthropocene Era. That’s because 

humans have perturbed the carbon 

cycle to such a degree that through 

various activities (carbon 

emissions, deforestation, 
(Continued on page 6) 

“...there is as much carbon in trees 
as in all the earth’s atmospheric 

gases (CO2, CH4, and others), and 
there is as much carbon locked up 

in the soil as is stored in all the 
earth’s plants and the atmosphere 

combined!”  

What is soil 
organic 
carbon and 
why does it 
matter to the 
carbon 
cycle? 
 

Soil organic carbon 

occurs in soils when 

organic matter breaks 

down. One of the results 

is carbon, which is then 

stored underground in 

the soil structure. 

Organic carbon enters 

the soil through biotic 

processes such as the 

decomposition of plant 

and animal residues and 

other organic materials. 

Maintaining soil organic 

carbon is important 

because these soils acts 

as a carbon sink, or a 

place where carbon 

remains stored, and 

doesn’t contribute to 

carbon emissions.    

So the climate is changing, what’s the role 
of soil organic carbon? One USU Assistant 

Professor is on a mission to find out 

Bonnie Waring, USU Assistant Professor 
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Amaron Energy is a research and development firm that 

specializes in renewable energy and making high value 

products such as biochar from low value wood. McAvoy 

and Amaron’s associates demonstrated the pyrolysis 

process and explained how biochar is made. Biochar (and 

other byproducts) are produced when biomass or 

carbonaceous material undergoes pyrolysis (heating with 

little to no oxygen).  

The unit on display was the initial prototype designed by 

Amaron Energy, though now they have a commercial 

sized unit that can process significantly larger loads. 

Attendees came to see the unit in action, learn about 

pyrolysis and biochar, and consider whether this 

technology might have an application in their operations. 

With many farmers in attendance, interest was high, 

specifically relating to how biochar might benefit soil 

properties on their land.  

Through pyrolysis, Amaron transforms woody biomass 

into a variety of products including biochar and bio-oil. The 

abundance of beetle killed timber in the west makes for 

plentiful feedstock opportunities. Mobile pyrolysis is a 

sustainable method for woody biomass utilization, 

something needed for the 22 million acres of forestland in 

the Northern Rockies impacted by bark beetles. Through 

pyrolysis, biochar sequesters carbon, as biochar itself is 

(Continued from page 1) 

the remaining carbon of whatever material is pyrolyzed. 

Additionally, when biochar is incorporated into soil, it will 

remain there for hundreds or thousands of years and because 

of its physical properties, it sequesters water which helps to 

enhance plant growth. Biochar decomposes very slowly, 

sequestering carbon in the soil instead of emitting it into the 

atmosphere. Indigenous people have used biochar, or ‘Terra 

Preta de Indio’, as a soil enhancement in the Amazon Basin 

for more than 2,000 years and its beneficial impacts have 

been well-documented and can be read about here.  

Attendees at the Colorado tour were able to see the inside of 

the pyrolysis unit and examine the many components that 

make this system unique. It has a patented rotary kiln design 

with a half a ton per day capacity. People were able to see 

the wood chips inserted into the hopper before the pyrolysis 

process began. There are airlocks at the beginning of the 

process and at the end to prevent oxygen from entering the 

kiln. Heat is applied to the 6-inch diameter reactor, producing 

temperatures between 300-600 degrees C°. Despite the high 

temperatures, there is so much insulation in the kiln (a foot on 

each side), that the machine stays cool to the touch.   

This unit is set up to be self-sustaining, natural gas or 

propane are used to heat the kiln initially. Once the reactor is 

running, it can be heated by the pyrolysis gas which is 

 

 View of mobile pyolysis machine from the rear.  
Photo credit: John Rizza  

Inside view of mobile pyrolysis machine.  
Photo credit: John Rizza  

http://www.css.cornell.edu/faculty/lehmann/research/terra%20preta/terrapretamain.html
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New USU Graduate Student:  
Can biochar prevent PPCP  

contaminants from entering 
crops? 

produced along with biochar. For most wood materials 

undergoing pyrolysis, the end product ratio is about 30% 

biochar, 60% bio-oil, and 10% gas. Bio-oil has some 

commercial value, but due to depressed oil prices the last 

few years, it is typically not sold.   

After the biochar is processed, it is cooled in a nearby 

container. There is a vapor tube that extends from the kiln 

where the bio-oil is condensed and contained. The 

remaining syngas, which consists mostly of hydrogen, 

carbon monoxide, and methane, is flared-off.    

The mobile aspect of the pyrolysis unit is key to completing 

this biochar cycle. The unit can go into forests and farms, 

combust organic material which would have otherwise been 

left to decompose, and create a high-value product that 

sequesters carbon. Usually this waste material would need 

I'm Jeff Flashinski and I 

grew up in Racine, 

Wisconsin. I graduated 

from the University of 

Wisconsin-Milwaukee 

with a degree in Urban 

Geography. I lived in 

Milwaukee for ten years 

before moving to Logan, 

Utah last year. I'm 

pursuing a Masters 

degree in Environmental Engineering and I'm working as a 

research assistant for Dr. Bill Doucette. I have a strong 

interest in climate change and my research project will 

involve applying biochar to soil and looking at crop uptake of 

contaminants (PPCP's) and nutrients in corn.  PPCP's, or 

Pharmaceuticals and Personal Care Products, are 

considered Contaminants of Emerging Concern (CEC) and 

they commonly show up in surface and tap water.  Biochar 

might have the capacity to retain these contaminants in the 

soil and prevent them from going into crops that will be 

consumed, though little research has been done so far on 

this topic. Biochar has been shown to have a positive effect 

on plant growth and nutrient uptake and it also has the 

ability to sequester carbon and can help remove carbon 

dioxide from the atmosphere.  I was interested in working 

with Dr. Doucette because he had a Ph.D. in Water 

Chemistry from the University of Wisconsin-Madison (my 

home state) and his research focused on organic 

contaminants in the environment and phytoremediation. I 

was interested in the Utah State Water Lab because it is a 

well-respected facility with a long history of doing unique 

and important projects.  

 By: Jeff Flashinski, MS Student, Environmental Engineering 

jflash000@gmail.com  

to be shipped somewhere to be processed, which is costly 

and energy intensive, but this mobile unit can instead, travel to 

wherever there is a need for it.  It is a convenient way to 

dispose of organic and green waste, and to convert it into 

something that is beneficial for soils, plants, and the 

atmosphere. 

It should be noted that this project was also supported by 

extension and outreach activities of the USFS Colorado Wood 

Energy Team and USDA National Institute of Food and 

Agriculture Bioenergy Alliance Network of the Rockies. 
 

 

-By Jeff Flashinski, MS Student, Environmental Engineering 

 

 
Biochar following cooling. Photo credit: John Rizza  

Results of pyrolysis using various feedstocks.  
Photo credit: John Rizza 
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pollutants), the planet is being impacted in ways never before observed. 

These effects are expected to have major consequences for the planet, 

however the problem is that no one is certain what these impacts are. For 

example, with all the excess CO2 in the atmosphere, will trees capitalize 

on this (called ‘carbon fertilization’), and grow faster and taller than ever 

before? Or will increasing CO2 change plant and microbial physiology and 

or function in ways that might impact their ability to form soil organic 

matter? Soil microbes play an important part in the decomposition of 

organic matter, but the impact of climate change on these abilities is 

another mystery. These unknowns in the scientific community provide ripe 

opportunities for ambitious, thoughtful scientists like Waring. Because 

forest soils play such a large role in storing huge amounts of the planet’s 

carbon, unraveling these mysteries will be beneficial to any scientist 

studying climate change.  

Waring is not deterred by these big unknowns, instead she sees an 

opportunity to create better predictions and stronger climate models that 

can increase the precision with which climate projections are made. I 

asked Waring how she retained her optimism in the face of the sometimes 

daunting arena of climate science. She responded with a quote from her 

favorite undergraduate ecology professor, Alan Masters, “…you have to 

accept that conservation science is sometimes going to feel like a losing 

battle. So our challenge is to stay optimistic, hold the line and remain 

steadfast in our fight for conservation and good science.” Waring hopes to 

continue to unravel some of the ways that trees and microbes affect the 

pace of climate change.     

By: Megan Dettenmaier, USU Forestry Extension Educator, Dr. Waring 

can be reached at: bonnie.waring@usu.edu 

(Continued from page 3) 

Tree Climbing 

Championship 

to be held in 

Murray, UT  
Date: June 9-10, 2017 

Location: Murray Park, 

296 E Murray Park Ave. 

Murray, UT 

 
3 CEU’s for certified 
arborists 
 
Schedule 
 
Friday 

8 am: Registration, 

overview, competitor 

equipment check, check-in 

 

10:30 am: Competition 

begins, work climb, aerial 

rescue, belayed speed 

climb, secured foot lock, 

throw line. 

 

Saturday 

8 am: Check-in 

9 am: Competition begins 

10 am: Children’s tree climb 

12 pm: Event scoring, raffle 

1 pm: Master’s Challenge 

4 pm: Award prizes 

 

More info email: 
Lisa@utahurbanforest.org 
 

 

 

Save the date: Oct 17-18 

Restoring the West 2017 

Forest Restoration:  
What’s working,  

What’s not? www.restoringthewest.org 

mailto:bonnie.waring@usu.edu
mailto:Lisa@utahurbanforest.org
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DIY Biochar Kiln 
Workshop, set for 
May 17 

Join biochar expert, Kelpie Wilson, 

of Wilson Biochar Associates for a 

free biochar workshop in Draper, 

UT. 

Date: Wed., May 17, 9:30am-4:00pm 

Location: Lone Peak 

Conservation Center, 251 W 

Bitterbrush Ln Draper, UT.  

Space is limited. Please RSVP (by 

May 12) to Megan Dettenmaier, 

megan.dettenmaier@usu.edu. Free 

lunch will be provided to those who 

RSVP.  

Kelpie Wilson of Wilson Biochar 

Associates, will lead this workshop 

that is intended for gardeners, 

arborists, wildland fuels 

management personnel, loggers, 

and anyone with an interest in 

biochar or anyone that has woody 

biomass to dispose of. We will have 

a morning classroom session and 

an afternoon outdoor biochar burn, 

subject to air quality restrictions. 

Kelpie will bring simple biochar kilns, 

and participants will learn how to 

build their own kilns at home from 

materials that are readily available.  

Schedule: 

9:30am: Welcome 

9:40-11:30am: Classroom 

11:30am-12:15pm: Lunch 

12:15-4:00pm: Make biochar with kilns 

 

RSVP to Megan Dettenmaier by 

May 12 to reserve your spot.  

megan.dettenmaier@usu.edu 

New USU Forestry Assistant        
Professor, Dr. Larissa Yocom, 
brings fire expertise to Utah 

What do wildfire, climate, forests, and 

management have in common? They all 

encompass the academic interests of new Utah 

State University Assistant Professor of Fire 

Ecology, Dr. Larissa Yocom. Yocom’s interests 

are befitting of the course she will be teaching in 

the Fall of 2017, Forest Vegetation Disturbance 

Ecology and Management. Yocom is currently 

fulfilling her time at Northern Arizona University 

(NAU) where she’ll be leaving her research 

position in the School of Informatics, Computing, 

and Cyber Security.  

Yocom grew up on 40 acres at the end of a 

dead-end road in a log house that her parents built in southwestern 

Washington, near Centralia. Her curiosity about how people used their natural 

resources was generated at a young age. She earned an undergraduate 

degree in Public Analysis and Biology at Pomona College in Southern 

California where, when she wasn’t studying, she could be found running on 

cross-country and track and field teams. Still interested in natural resources, 

Yocom earned her Master’s of Environmental Science degree from the Yale 

School of Forestry and Environmental Studies and went on to NAU where she 

earned her Ph.D. in the School of Forestry. She investigated the interaction 

between climate connections and fire history in Mexico where her objective 

was to determine what variables had the biggest impact(s) on fire occurrence. 

She included El Niño, topography, ignition events and fuel loads in her models.   

Yocom is currently diving deep into her research position in the School of 

Informatics, Computing, and Cyber Security at NAU. She enjoys working on 

ecological questions, while learning how to apply the power of modeling and 

computers to tackle complex questions.   

Some of these ecological questions have taken Yocom all over the world,  

including to Australia, one of her favorite places to work and do research. In 

Australia, she conducted research on the breeding biology of a migratory 

songbird and investigated the similarities and differences of this species’ 

breeding patterns to other migratory songbirds in the Northern Hemisphere. 

Her favorite job was as a research technician working with greater sage-grouse 

in northeastern Wyoming and southeastern Montana where she loved the 

landscape and interacting with ranchers.   

Yocom brings a wide variety of experience and academic knowledge to USU. 

She is eager to get outside, immerse herself in the forests of the Intermountain 

West, and start generating ecological questions that can assist agency 

managers and researchers. Collaborations with agency personnel will allow her 

to gain a better understanding of the regional forests, the fire situation, and fire 

research needs which will help direct her initial projects in Utah.  

By: Kasy Kliewer, USU Forestry Extension Intern 

mailto:megan.dettenmaier@usu.edu
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Chipping 

Russian-olive  

Jose Contreras of the 

Caribou-Targhee National 

Forest Fuels Crew cuts a 

Russian-olive tree from 

the Curlew National 

Grassland, just north of 

Snowville, Utah. Russian-

olive is invasive and is 

being removed to improve 

habitat for sage-grouse 

and monarch butterflies; 

the Curlew is critical 

breeding habitat for the 

monarchs. A portion of 

the Russian-olive are 

being chipped and 

pyrolyzed into biochar at 

Amaron Energy in Salt 

Lake City and will be 

returned to the Curlew 

and applied to "forbe-

islands" in an effort to 

improve butterfly habitat 

on the Grasslands.  

Stay tuned to future UFN 

editions for more on this 

project. 

mailto:megan.dettenmaier@gmail.com
mailto:darren.mcavoy@usu.edu?subject=Utah%20Forest%20News
http://forestry.usu.edu

