
Pilot-scale kiln moves biofuel to commercial production  
  In the Pacific Northwest, decades of forest fire 

suppression have had the opposite effect. Dense 

forests become tinder in the increasingly warmer, 

drier climate. Add a lightning strike or careless 

human and… well, in 2018 a total of 75,550 acres in 

Oregon went up in flames. 

 
  Mechanical forest thinning is supposed to help. But 

what to do with all the small diameter trees? NRRI 

is helping a new start-up in John Day, Oregon, open 

a new market for the biomass by developing a coal 

alternative for energy production. 

 
  The goal of Restoration Fuels is to convert trees 

thinned from the Malheur National Forest into a 

compressed renewable fuel that has energy content 

similar to Powder River Basin coal while reducing 

pollutants. Producing a high value product from 

forest waste makes the effort to harvest the wood 

more profitable and appealing. The key to moving 

this forward is NRRI’s complex roasting capability 

with a rotary torrefaction kiln system. 

 

  “Like many states, Oregon is looking to green-up 

their fuels to reduce carbon emissions,” said NRRI’s 

Kevin Kangas. “And with the downturn in the paper 

and lumber industries over the last few decades, 

forests just aren’t being managed like they once 

were. A new forest products industry could help.” 

 
  Kangas is director of NRRI’s Labs in Coleraine, 

Minn., where a large kiln can roast up to four tons 

of chipped biomass per day. For Restoration Fuels, 

NRRI roasted 40 tons of ponderosa pine that were 

shipped from Oregon to the lab.  Once processed, a 

few tons of the wood chips were sent to the 

University of Louisville to be made into briquettes 

using their proprietary process. The rest of the 

roasted chips were sent to Malheur Lumber 

Company to be made into pellets. This produced 

enough fuel for market testing and to help support 

the final engineering and design of the facility’s 

densification system.  

 
  “Our goal is to break open this new market that 

will help support the forest restoration treatments, 

help re-build the forestry infrastructure and create 

jobs,” said Matt Krumenauer, vice president for 

Special Projects at the U.S. Endowment for Forestry 

NRRI Now  

  NRRI will continue to refine the 

processes required to help drive economic 

and environmental solutions in the green 

energy and materials arena. 
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  He explained that reams of data from water wells across the state 

offered a lot of information about bedrock depth. For the rest, he 

relied on exposed rock (geologists call them outcroppings) and mineral 

exploration drill holes to fill in the gaps. “And compared to many 

states, Minnesota has minimal sulfide deposits that are well 

constrained,” Peterson added. 

 
  The second part of the project will be development of a manual to 

guide the investigations and engineering plan by Barr Engineering. This 

was something MnDOT saw in use by the Pennsylvania Department of 

Transportation following acid rock drainage problems during a road 

construction project.  

 
 But NRRI’s digital map is a unique addition and first step in the 

process.  “Identifying where these issues could occur is a priority for 

the Duluth district,” Richter added. 

and Communities. Restoration Fuels, LLC 

is a wholly owned subsidiary of the 

Endowment. 

 

  “We’re trying to take this technology 

from the lab to commercial scale,” he 

added. “NRRI’s kiln is a mini version of 

what we’re going to build.” 
NRRI is experimenting with roasting a 

variety of biomass materials and natural 

binder materials to produce a uniform, dry 

solid fuel that, unlike fossil coal, produces 

very little ash and little heavy metal or 

sulfate pollutants. Further experimentation 

is producing a portfolio of renewable fuels 

and advanced carbon materials from 

biomass. 

 
  “This biofuel has lower fixed-carbon 

content so it reduces greenhouse gas 

emissions,” said Don Fosnacht, Director of 

NRRI’s Renewable Energy Initiative. “Our 

goal is to create a variety of fuel products 

and more advanced uses for various forest 

residues, as well as other biomass 

sources.” 

  Orangey, rust-colored streams signal acid rock drainage, the result of 

air and water exposure to sulfide-bearing minerals. But inadvertent 

exposure sometimes happens for the best of reasons – safe roads for 

driving.   

 
   The Minnesota Department of Transportation plans its road-building 

goals around what will make getting from point A to point B safest for 

humans. Sulfur mineralization often isn’t recognized until the construction 

starts. So NRRI is helping MnDOT by providing detailed information 

about the rocks they might need to blast before the blasting starts.  

 
    NRRI Senior Geologist Dean Peterson is quite proud of the interactive 

tools he developed to identify potentially acid generating rock. There’s a 

simplified online version for managers planning road projects so they can 

quickly see if the bedrock is near the surface and if it has naturally 

occurring sulfide mineralization. And there’s a second version with 

deeper information, if needed. MnDOT’s Chief Geologist, Jason Richter, 

is looking forward to rolling out the new tool. 

 
  “We’ll be counting on our project managers to do the mouse click on 

this tool,” said Richter. “I think it will save us headaches and money. 

Dealing with this on the fly is never a good thing.” 

 
  The online, easy-to-navigate digital map holds 142,161 polygons of data 

that ultimately rank the potential of sulfide exposure that might lead to 

acid rock drainage. It also shows MnDOT if the bedrock is above or 

below 50 feet. The deeper the bedrock, the less potential for disruption 

by road building. 

 
  Using this proactive, yet simple, tool will allow for any potential 

mitigation to be part of the road building plan. 

 
  “If the map shows potential for sulfide, they can look at all the data 

behind it, look at the geology, the structure and mineral occurrences,” 

said Peterson. “NRRI was able to pull this together fairly easily because 

we have the database.”  

 

NRRI helps West Coast develop high value energy product from potential fire tinder 

NRRI’s digital mapping tool shows potential for acid rock drainage 

From the Executive Director: 

 
As we near the close of 2018, NRRI 

continues to evolve as a comprehen-

sive, mission-driven organization. The 

two stories highlighted in this issue 

provide great examples of the cross-

Institute teamwork.  

 
I’m excited that NRRI’s Biomass Con-

version Laboratory is attracting col-

laborators from around the country. 

Our unique processing capabilities and 

expertise to develop renewable fuels 

and value-added materials continues 

to grow. NRRI is in a strong position 

to identify new opportunities for our 

region and country. 

 
Our unique geological and mineral 

expertise coupled with our water and 

forest research has allowed us to 

provide a new data tool for MnDOT. 

It will help them avoid sulfide-rich 

strata during road routing, design and 

construction, saving time and money 

for Minnesota taxpayers. 

 
We look forward to a busy 2019. 

From legislative engagement to secure 

ongoing research support to working 

with our many stakeholders to frame 

and execute our research, NRRI’s 

plate will be full.  

 
We thank our advisory boards, our 

stakeholders and our many support-

ers.  

 

Best wishes to all in the New Year! 

 

- Rolf T. Weberg 

Biofuel briquettes 


