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NOTICE 

This interim report was prepared by Colorado State University and BANR colleagues from Cool 
Planet Energy Systems, Montana State University, the National Renewable Energy Laboratory, 
the United States Forest Service, the University of Idaho, the University of Montana, Oregon 
State University and the University of Wyoming in the course of performing academic research 
supported by Agriculture and Food Research Initiative Competitive Grant No. 2013-68005-21298 
from the United States Department of Agriculture National Institute of Food and Agriculture 
(USDA-NIFA).  

The opinions expressed in this report do not necessarily reflect those of Colorado State 
University, the USDA-NIFA, Cool Planet Energy Systems, Montana State University, the National 
Renewable Energy Laboratory, the United States Forest Service, the University of Idaho, the 
University of Montana, Oregon State University or the University of Wyoming, and reference to 
any specific product, service, process, or method does not constitute an implied or expressed 
recommendation or endorsement.  

Further, Colorado State University, the USDA-NIFA, Cool Planet Energy Systems, Montana State 
University, the National Renewable Energy Laboratory, the United States Forest Service, the 
University of Idaho, the University of Montana, Oregon State University and the University of 
Wyoming make no warranties or representations, expressed or implied, as to the fitness for 
particular purpose or merchantability of any product, apparatus, or service, or the usefulness, 
completeness, or accuracy of any processes, methods, or other information contained, 
described, disclosed, or referred to in this report. USDA-NIFA, Colorado State University, Cool 
Planet Energy Systems, Montana State University, the National Renewable Energy Laboratory, 
the United States Forest Service, the University of Idaho, the University of Montana, Oregon 
State University and the University of Wyoming and the authors make no representation that 
the use of any product, apparatus, process, method, or other information will not infringe 
privately owned rights and will assume no liability for any loss, injury, or damage resulting from, 
or occurring in connection with, the use of information contained, described, disclosed, or 
referred to in this report. 
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Bioenergy Alliance Network of the Rockies (AFRI-CAP 2013-68005-21298) 

Interim Report: Sept. 1, 2014 – Nov. 1, 2014 

Project Administration 

Project Organizational Structure 

The philosophy behind the BANR project organization and governance structure is to encourage 
broad participation across the entire project and all collaborating institutions.  As such, 
governance of the project is conducted at multiple levels through the Project Management 
Team, the Executive Committee, and Task Teams.  Outside perspective and strategic guidance is 
provided by a Project Advisory Board.  
 
The Project Management Team is responsible for promoting the overarching operation and 
administration of the project to achieve the goals and objectives stated in our charter, 
facilitating the integration of project tasks and deliverables across the project, and coordinating 
and overseeing reporting and proposal submissions to USDA-NIFA.  The Project Director is the 
primary point of contact with USDA-NIFA on budgetary matters, and is responsible for approval 
of subcontracts and deliverables from the other institutional Project co-Directors.  The Project 
Management Team members consist of: 
 

• Keith Paustian, Project Director, Colorado State Univ. 
• Jeffrey Steiner, Project Senior Advisor, Colorado State Univ. 
• John Field, Project Manager, Colorado State Univ. 
• Amy Swan, Project Coordinator, Colorado State Univ. 
• Jeannie Roberts, Budget Manager, Colorado State Univ. 

 
The Executive Committee is the main forum for coordinating project activities across 
institutions and for discussing administrative issues, data sharing, strategic planning, changes in 
the project’s strategic direction, interactions with the Project Advisory Board, and potential 
changes in the project membership.  The Executive Committee includes the Project 
Management Team, institutional Project co-Directors, and representatives from the Education 
and the Extension & Outreach Task Teams. A few changes have been made in institutional 
leadership in Year 2.  Jay O’Laughlin (Univ. of Idaho) is retiring at the end of 2014 and Rob Keefe 
has replaced him as institutional Project co-Director for Univ. of Idaho.  Following Woodam 
Chung’s move from Univ. of Montana to Oregon State University, OSU was added as a BANR 
member institution and Dr. Chung is the Project co-Director for that institution.  Beth Covitt has 
assumed the role of institutional Project co-Director for Univ. of Montana.  Daren Daugaard has 
replaced Rick Wilson as the Project co-Director for Cool Planet Energy Systems.  Executive 
Committee members consist of those in the Project Management Team listed above, as well as: 
 

• Nathaniel Anderson, U.S. Forest Service 
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• Woodam Chung, Oregon State Univ. 
• Beth Covitt, Univ. of Montana 
• Daren Daugaard, Cool Planet Energy Systems 
• Rob Keefe, Univ. of Idaho 
• Peter Kolb, Univ. of Montana (Extension Representative) 
• Rick Lawrence, Montana State Univ. 
• John Moore, Colorado State Univ. (Education Representative) 
• Dan Tinker, Univ. of Wyoming 

BANR researchers are organized into six project Task Teams - Feedstock Supply, Feedstock 
Logistics & Processing, System Performance & Sustainability, Education, Extension & Outreach, 
and Health & Safety.  Within each Task Team multiple investigators participate in achieving task 
or subtask objectives, with a Task Leader appointed to oversee coordination, reporting, and 
communications. 

Coordination, Collaboration, and Communication Activities 

• Project Governance Meetings and BANR Annual Meeting 

Executive Committee 
The Executive Committee has continued holding twice-monthly meetings, posting meeting 
agendas and notes to the BANR ‘insider page’ so they are accessible to all project members.  
Key accomplishments of the Executive Committee for the end of Year 1/beginning of Year 2 
include decision making on overarching project issues, planning a successful project annual 
meeting, approving membership changes on the committee, and finalizing and signing of 
the Project Charter and Intellectual Property Management Plan (IPMP) documents by all 
member institutions.      

Project Management Team 
The Project Management Team has continued to meet frequently to address a wide range of 
administrative and operational issues, as well as plan for twice-monthly Executive Committee 
meetings. 

Other Committees 
Committees created to address particular needs in the project have continued progress 
toward their respective objectives:  

Web Committee - The web committee is tasked with general oversight and development 
of the project website (both the public page and the ‘insider’ page), as well as helping to 
guide and maintain content and facilitate participation from their respective institutions. 

U.S. Forest Service Engagement Strategy Committee - This committee involves U.S. Forest 
Service project members as well as members tasked with outreach.  The purpose of this 
committee is to craft an engagement strategy to encourage communication and 
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collaboration with the U.S. Forest Service as a major landowner and stakeholder in the 
study region. 

Site Selection Committee - This committee is charged with developing requirements and 
a process for selecting shared intensive study sites for field research across the different 
project Task Teams.  The goal is to concentrate BANR field activities within multiple 
diverse case study areas representing the geographic, environmental, and social diversity 
of the full project area, and which represent potential feasible sites for hosting a CPES 
conversion unit, in order to maximize both the efficiency of data collection and the 
consistency of the subsequent scenario analysis.   

Scenario Selection Committee – We are in the process of convening a cross-task 
committee to define a fixed number of generalized harvest prescriptions, logistics 
strategies, and alternate biomass end-use scenarios on which the various project Task 
Teams can focus, in response to insights from the plenary sessions and feedback from 
the Project Advisory Board during the 2014 Annual Meeting. 

BANR Annual Meeting 
The BANR 2014 Annual Meeting was held Oct. 1-3, hosted by Univ. of Idaho team members 
in Moscow, ID.  The meeting was well-attended by project members, including a large 
number of new graduate student researchers.  Likewise, we had strong representation from 
the Project Advisory Board, with five of seven members able to attend in person.  A plenary 
session on the first day of the meeting gave task teams the opportunity to update the entire 
group on their activities and progress, and provided fodder for discussions that followed 
throughout the meeting.  A majority of the meeting time was spent in break-out sessions for 
within-task and across-task planning and coordination, as well as to address cross-cutting 
issues, such as data management, stakeholder engagement, and intensive study site 
selection.  A late afternoon public stakeholder engagement session was held on the second 
day of the meeting and included short overviews of the overarching themes of the project 
and a poster session highlighting each task team’s research questions and planned activities 
in an accessible format.  While overall session attendance was modest, the forum gave the 
BANR team the opportunity to engage with local landowners and with colleagues from the 
NARA CAP, and we plan to build off this experience to offer an expanded stakeholder 
outreach session at the next annual meeting.  We closed out the meeting with an enriching 
field day at the Univ. of Idaho Experimental Forest, where Rob Keefe (Univ. of Idaho) led a 
program that included interactions with local forest managers, entomologists, and loggers, 
giving BANR team members an overview of forest management strategies and issues for 
Idaho forests.   

 

• Task Team and Across-Task Meetings 
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Task Teams have continued with regularly scheduled meetings with the aim of maintaining 
consistent progress toward task objectives.  A number of the teams have also organized 
Across-Task Meetings to coordinate collaborations with other teams, as described in more 
detail below.  

Cool Planet Energy Systems Site Visit 

The Project Management Team and select Task Team representatives traveled to Camarillo, 
CA in September to visit the Cool Planet Energy Systems (CPES) R&D facility.  BANR team 
members had the opportunity to tour the facility and learn more about Cool Planet’s 
proprietary pyrolysis and biochar upgrading technologies.  A number of planning and 
coordination issues were addressed in intensive meetings with the Cool Planet team, 
including transfers of beetle-kill wood samples for testing in the CPES Integrated 
Demonstration Unit, process data sharing for use in lifecycle assessment and financial 
analysis, and general discussion around conversion facility siting and health & safety issues.  
This meeting was followed by the sharing of confidential data products from CPES to BANR 
researchers in order to support these research activities.  

Intensive Study Site Visits 

The BANR team seeks to identify shared intensive study sites that are diverse in both 
environmental and social conditions (factors such as the dominant tree species, elevation, 
land ownership and management history, and proximity to urban areas) in order to 
concentrate limited project resources and maintain consistency in the targets and scope of 
our research activities, as described in the ‘Site Selection Committee’ section above. 
Delegations of BANR researchers assembled from across multiple task areas have been 
touring potential shared intensive study sites across the BANR region, looking for 
opportunities to leverage planned harvest activities in well-characterized forest sites.  Such 
collaborations provide our harvest logistics experts the opportunity to observe and analyze 
the process of harvesting beetle-killed tree stands, and can also provide other BANR 
scientists the opportunity to study the environmental and social impacts of the harvest at a 
given site.   
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BANR team members touring a potential intensive study site outside Helena, MT 

In March 2014, a team of BANR researchers visited the Colorado State Forest State Park, 
high in the mountains of north-central Colorado, to meet with local land managers and 
loggers and observe existing harvest operations in beetle-killed lodgepole pine stands.  It 
was determined that this site would be appropriate for our study purposes, and project field 
work began there in late summer (described below).  Additionally, in July 2014 the team 
visited a variety of sites in Montana, including the University of Montana Lubrecht 
Experimental Forest near Missoula, and parts of the Tenmile Creek watershed near Helena.  
The teams were guided by local land managers, and had the opportunity to meet the 
loggers performing the harvest and observe the recovery progress of previously-harvested 
areas.  These areas are currently still under consideration by the BANR Site Selection 
Committee.    

Site Selection Committee work during 2014 Annual Meeting 

During the BANR 2014 Annual Meeting members of the Site Selection Committee had the 
opportunity to meet, clarify the group’s mandate, and make some progress on identifying 
shared field research sites.  The group decided that individual shared field research sites 
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should be selected in the context of case study regions, broad areas with the biomass 
resources, land ownership, and physical infrastructure to potentially support a future CPES 
conversion system and which together are representative of the geographic, environmental, 
and social diversity of the BANR project area.  The committee coalesced around the 
following case study region selections: 

• Medicine Bow region (CO/WY) – Readily accessible from Fort Collins, this high-elevation 
area has large expanses of lodgepole pine stands and is near the epicenter of the 
Colorado pine beetle outbreak.  The area is dominated by National Forest but includes 
some non-Federal forest land (state & private), and includes a small number of timber 
and pellet mills.  

• Black Hills (WY/SD) – While outside the Rocky Mountains proper, the Black Hills NF 
provides a contrasting case study of the costs and benefits associated with aggressive 
removal of beetle-killed wood on federally-owned dry ponderosa pine dominated forest 
land.   

• Helmville/Garnet Range area (MT) – Located on the dry eastern side of the continental 
divide, this area covers a large gradient of elevations and ecosystems with relatively easy 
access from the major population centers of western Montana.  This area includes a mix 
of forest ownership (Federal, state, tribal and private), moderately productive forests and 
a moderate (but struggling) forest industry sector. 

• Western Idaho (ID) – The committee is interested in adding a fourth case study region in 
the high-elevation, wet western forests of Idaho.  Candidate areas are being evaluated as 
far north as St. Maries and as far south as Boise, with final case study region selection still 
to be determined.  These areas represent the most productive forest lands in the BANR 
region, with a significant share of private land ownership and an active timber industry. 

GIS work is ongoing to formally catalog and map the infrastructure of these case study 
regions, ahead of a final recommendation by the committee members to the BANR 
Executive Committee, who will make the final site selections, in consultation with the Project 
Advisory Board.   
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BANR case study regions as determined by the Site Selection Committee 

 

• Governance Documents 

One of the main objectives in Year 1 was to develop project governance documents to be 
ratified by all BANR members.  A Team Charter was developed which describes project 
governance structure, expectations of all project participants, procedures for adding new 
collaborators, and engagement with external stakeholders and the media.  This document 
has now been approved and signed by all BANR member institutions.  In addition, an 
Intellectual Property Management Plan has been developed for the BANR project, 
describing the rights and responsibilities of all BANR participants with regard to use and 
licensing of all prior and newly-generated intellectual property, trade secrets, and research 
materials, and including a Non-Disclosure Agreement and a Materials Transfer Agreement as 
appendices.  This document has now been thoroughly reviewed and signed by legal 
departments of all BANR member organizations.  Completion of these documents was an 
essential pre-requisite for advancing the collaboration with CPES as described in the ‘Cool 
Planet Energy Systems Site Visit’ section above.  
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• Communication Platforms 

We have recently completed a number of updates to the BANR website 
(http://banr.colostate.edu/).  The most significant change was moving the website to a 
content management system (WordPress) which allows more collaborative management of 
the website by a broader set of team members. We now have the functionality to use a 
blogging platform for more rapid updates and announcements, and have added 12 ‘News’ 
posts to date on a variety of topics (http://banr.nrel.colostate.edu/news-resources/).  The site 
now also includes: 

• An Education page (http://banr.nrel.colostate.edu/education-2/) 

• A repository of mountain pine beetle informational resources and related prior 
publications from BANR team members (http://banr.nrel.colostate.edu/links-
publications/) 

• An overview of the NIFA CAP program with information on and links to the other 
bioenergy projects (http://banr.nrel.colostate.edu/about/nifa-bioenergy-cap-program/) 

In addition to the public website, we have created a project ‘insider’ page using Basecamp, a 
popular web-based project management tool, to help the BANR team collaborate within and 
across tasks and institutions.  Within Basecamp, members can share files, have discussions, 
create to-do lists, and track events and deadlines on a shared calendar. 

Staying active on social media allows for more rapid exchange of information with a variety 
of project stakeholders and the general public, and we have been growing our social media 
presence through a variety of platforms.  The project has been active on Twitter through the 
handle @BANR_Bioenergy (https://twitter.com/BANR_Bioenergy), with over 90 followers and 
200 tweets to date, and we have used our Twitter presence to interact with and promote the 
activities of the other NIFA CAPs.  In addition, we have established a BANR YouTube channel 
(https://www.youtube.com/user/banrbioenergy) where 2 project webinars have been posted 
so far, and a BANR Flickr account (https://www.flickr.com/photos/125635359@N06/) with 39 
photos illustrating 5 field or outreach activities.  All of this social media content is easily 
accessible through the main BANR website.   

    

• Engagement 

Stakeholder engagement activities have been initiated on a number of different fronts: 

• As a first effort to formally engage with local forest stakeholder collaboratives as per 
advice from our Project Advisory Board, representatives of the BANR Project 
Management Team and Socio-Economic & Policy Assessment task participated in the 
annual meeting of the Colorado Bark Beetle Collaborative in Breckenridge, Colorado this 
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October.  The BANR team hopes to engage similar groups in Idaho and Montana next 
year. 

• Representatives from BANR and Cool Planet Energy Systems presented an overview of 
our collaborative biochar research activities to a meeting of the Colorado Renewable 
Energy Society (June 2014, http://banr.nrel.colostate.edu/another-post-here/) 

• Since they are a unique stakeholder and major landowner in the region, we have 
convened an internal U.S. Forest Service Engagement Strategy Committee to craft an 
engagement strategy to encourage communication and collaboration, starting with a 
formal needs assessment conducted by our USFS collaborating members. 

• The Lifecycle Assessment Task team is starting to plan a lifecycle assessment stakeholder 
‘focus group’ to be held in 2015.  The goal is to convene a group from which we can 
solicit feedback on LCA scope, methods, and impact metrics both at the beginning and 
later again towards the end of the project, as the ISO 14040 LCA standards recommend. 

• We have recently added a stakeholder sign-up section to the BANR public website where 
interested parties can describe their interests and get on a mailing list for future project 
newsletters. 

• BANR Project overview presentations have been given in several scientific meetings, 
including NW Wood-based Biofuels and Co-products conference, Seattle WA (April 
2014), CSU Departmental seminar, Ft. Collins CO (April 2014), USDA-NIFI Biofuel Program 
project directors meeting Washington DC, (Nov 2014), Natural Resource Ecology 
Laboratory Symposium, Ft. Collins CO (Nov 2014) 

 

• Financial Matters  

The BANR Project Director and Budget Manager are in the process of working with each 
institutional Project co-Director to finalize each sub-contract for Year 2 and the associated 
Scope Of Work for which each institution will be responsible.  Adjustments have been made 
for a reduced scope of work on the Biochar research task for Cool Planet Energy Systems, 
and a modest across-the-board reallocation to CSU to support the project administrative 
requirements.  

 

• Connections with other the AFRI CAP Programs  

BANR has started to collaborate with some other AFRI CAP programs, particularly the NARA 
and AHB projects, in certain key areas: 

• Members of the BANR Socio-Economic & Policy Assessment Task Team have initiated 
talks with their NARA counterparts on sharing survey instruments.  
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• There is significant overlap of BANR Extension team members with the NARA and AHB 
projects, and we hope to leverage this experience as we start planning our own public 
webinars and field days later in the project.  The BANR Project Management Team has 
also participated in a number of NARA and AHB webinars, and gained valuable insights 
towards both our technical research tasks and the logistics of conducting our own 
webinars.   

• There have been preliminary talks between the BANR Site Selection Committee and 
members of NARA on coordinating on a forest biogeochemistry and hydrology research 
field site in the Idaho panhandle.  

• The BANR Project Director participated in the NARA 2014 Annual Meeting, and several 
NARA team members reciprocated and attended our annual meeting.   

• BANR and several of the other CAP projects have used the Twitter social media platform 
to promote each other’s events and news announcements.   

We plan on further strengthening these ties in Year 2 of the project, and see opportunities to 
collaborate with NARA and AHB on our respective system LCA analyses, and with CenUSA 
on biochar research.   

 
BANR Project Advisory Board 

The BANR Project Advisory Board is responsible for assessing the results and conduct of the 
project and to provide independent, unbiased, and constructive criticism to assist the BANR 
project in meeting its goals.  There has been a small change in membership since year 1, as 
Carol Daly had to step down due to personal reasons.  The Executive Committee is currently 
discussing adding a new member to maintain a broad perspective on the Advisory Board.  Most 
Project Advisory Board members were able to attend the annual meeting and provided the 
project with valuable insights and advisement.  Current BANR Project Advisory Board members 
include: 

• Greg Aplet, The Wilderness Society 
• Pat Connell, Montana State Legislature 
• Rob Davis, Forest Energy Corporation 
• Angela Farr, US Forest Service 
• Steve Hamburg, Environmental Defense Fund 
• David Hiller, Colorado Energy Research Collaboratory 
• Jim Neiman, Neiman Enterprises 

Project Advisory Board Recommendations from the 2014 Annual Meeting 

Five of the seven PAB members were able to attend the BANR 2014 Annual Meeting in Moscow, 
Idaho and offer their outside impressions of the project’s progress and recommendations for 
improvements.  While the PAB is still working on a formal write-up of these comments, listed 
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below are some highlights as presented to BANR project members during a plenary session PAB 
panel on the final day of the meeting: 

• While the project has made a lot of progress on collaborative research planning to date, 
maintaining collaboration and cohesion in research activities across the different project 
task areas and partner institutions will require a continuous effort from all participants.  
Explicitly defining a fixed set of generalized harvest prescriptions, logistics strategies, and 
alternate biomass end-use scenarios for consideration across the project task groups will 
be necessary for that coordination. 

• BANR should solidify and broaden the suite of industrial partners participating at various 
levels in the project, ensuring that they are involved in the process of planning project 
objectives and activities rather than just being after-the-fact consumers of data products 
and assessment results.  Industrial partners will be looking for scientific underpinnings to 
help de-risk their activities, and information on environmental and social impacts that 
they can take to the public in their efforts to build ‘social license to operate’.  While 
BANR must constrain their efforts to scenarios with commercial relevance, they should 
focus on sustainability studies that industry will not or cannot conduct themselves, rather 
than specific feasibility studies that will overlap excessively with industry efforts.  
Advancing research methodologies is particularly useful for many industry participants.  
BANR should strive to be an ‘honest broker’ providing information to industry and public 
stakeholders alike so informed decisions can be made.   

• It is essential to ensure that all research activities across the different task groups work in 
support of overall integrated project goals. The PAB challenges BANR to carry this ‘big-
picture’ perspective into internal meetings, to foster a culture of looking at all research 
issues in the widest possible context.  The Project Management Team has to push this 
perspective, and keep overall project objectives in mind when approving study plans or 
adjusting budgets. 

• The project must be highly aware of prior art and the current limits to understanding of 
technological, ecological, and social issues, and be willing to build off existing knowledge 
rather than reinventing the wheel.  This should be achieved through a combination of 
research on past collaborative projects, and engagement with local forest collaboratives.   
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Task linkages flowchart 

 

Individual Task Team Updates 

BANR is organized around six Task Teams - Feedstock Supply, Feedstock Logistics & 
Processing, System Performance & Sustainability, Education, Extension & Outreach, and Health 
& Safety.  Several of these Tasks include detailed sub-Tasks with their own task leaders and 
research study plans.  Descriptions and progress updates for each Task and sub-Task are 
presented below.  Note that there are myriad linkages, collaborations, and data dependencies 
between the different task teams, as partially illustrated in the flowchart above.   

Task 1:  Feedstock Supply
Evangelista/ Lawrence

Task 2.1:  Harvest Logistics
Anderson/ Chung/ Keefe

Task 2.2:  Feed. Preprocessing
Wilson

Task 3.1:  Environ. Impacts
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Task 3.2:  Biochar
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Paustian/ Field/ Mann
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Task 3.5: Financial Analys.
Anderson/ Chung/ Wilson
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O’Laughlin/ Cheng/ Galvin/
Strauss

Task 4: Education
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Stand characterization and allometric studies in the Colorado State Forest State Park 

 

Task 1: Feedstock Supply 

Relevance to overall BANR objectives – Task 1 will quantify the total amount, location on the 
landscape, and condition of dead woody feedstock across the project area 

Beetle-killed trees are distributed irregularly over space and time, and new feedstock is created 
through episodic and largely unpredictable insect attacks.  The objectives of the Feedstock 
Supply task are to locate and precisely inventory beetle-killed and total biomass, quantify spatial 
and temporal distribution of feedstocks relative to ecosystem, topographic and infrastructure 
constraints, and develop tools for rapid detection and quantification of newly occurring 
outbreaks that create new feedstock. The quantification of forest conditions resulting from the 
recent mountain pine beetle outbreak as well as current and future conditions will allow for 
flexible application of our products to various biomass utilization strategies and feedstock 
specifications.  This will ensure utility for both the BANR and other interested parties.  

Our methodology for mapping the severity of the recent mountain pine beetle outbreak is 
unique in that it maps the percent of a pixel that is dead by year, so that the feedstock’s time 
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since death will be known. The forecasting of future outbreaks, harvest logistics, and life cycle 
analysis will be dependent on an accurate inventory of current live and dead biomass on the 
ground. This will be achieved through a multi-scale analysis of biomass, from a single tree up to 
the distribution of biomass across entire landscapes. 

1. Planned Activities 

• Field trip with Harvest Logistics (Task 2.1) and Environmental Impacts (Task 3.1) Teams to 
observe beetle kill harvesting in Colorado State Forest and Medicine Bow-Routt National 
Forest 

• Validate existing biomass maps with field data 
• Complete plot-level statistics of biomass for test sites 
• Compile Draft 1 of Remote Sensing Library 
• Establish Remote Sensing Protocol for use across the Feedstock Supply Team 
• Plan summer field work 
• Test dead biomass estimation methods at Fraser Experimental Forest in Colorado 
• Collect GIS layers, aerial imagery, and satellite imagery 

 
2. Accomplishments  

• Field site scouting: 
o Field trip with Harvest Logistics (Task 2.1) and Environmental Impacts (Task 3.1) 

Teams to observe harvesting of beetle-kill wood at Colorado State Forest and 
Medicine Bow-Routt National Forest.  Established relationship with Colorado State 
Forest Service that contributed to a productive field season. 

o Field trip with Harvest Logistics (Task 2.1) team to Lubrecht Experimental Forest and 
various land ownerships around Helena National Forest.  Began to align NAIP aerial 
imagery with visual interpretation at forest sites.  

• Data compilation: 
o Collected aerial imagery for Helena National Forest 
o Collected remote sensing imagery for Colorado State Forest State Park and Helena 

National Forest 
o Began creating a regional (4-state Rocky Mountains) GIS master map 
o Gathered existing field data from northern Colorado and southern Wyoming 

• Planned and executed field work at Colorado State Forest State Park in collaboration 
with Harvest Logistics (Task 2.1) and Environmental Impacts (Task 3.1) teams: 
o (58) 30x30m forest inventory plots  
o (16) terrestrial LiDAR scans of 30x30m plots  
o (30) understory vegetation plots  
o Destructively sampled (15) live trees and (7) dead trees 
o Terrestrial LiDAR scans of trees that were destructively sampled 

• Involved Education Team (Task 4) and Socioeconomic and Policy Analysis Team (Task 
3.6) in field work at Colorado State Forest State Park, including the following analyses: 
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o Oven dried wood samples from destructive samplings 
o Processed terrestrial LiDAR scans 
o Began entering field data from datasheets into digital form 
o Validated existing biomass maps with field data 
o Tested dead biomass estimation methods at Fraser Experimental Forest, Colorado 
o Training: Attended four days of ENVI remote sensing software training in Boulder, CO 

 

3. Explanation of Variances 

Most planned activities are on schedule. However, Task 1 needs to update our study plan 
with information from recent work. We also need to establish a protocol for pre-processing 
remote sensing imagery. This was not completed over the last few months as we had 
planned. 

4. Plans for Next Period 

• Complete processing of data from field work at Colorado State Forest State Park 
o Oven dry tree samples from destructive sampling 
o Process terrestrial LiDAR scans 
o Enter field data from datasheets into digital form 

• Develop a method to map the current extent of beetle-kill in Helena National Forest 
using Landsat 8 imagery and NAIP imagery as reference data 

• Perform accuracy assessment on key GIS layers (e.g., NLCD) 
• Evaluate site-specific/regional allometric equations to measure biomass 

o From our destructive sampling, we will develop site-specific allometric equations for 
biomass of individual lodgepole pine trees 

o Equations will also be applied to our plot-level data to estimate biomass across 
larger landscapes  

• Validate LiDAR-based biomass estimates with destructively sampled trees 
o LiDAR-based biomass estimates could potentially be used to increase sample size for 

development of allometric equations 
• Use plot data to train and test remote sensing and geospatial analyses 

o Plot data will be used with Landsat to map standing biomass at the Colorado State 
Forest State Park 

• Launch a new NASA DEVELOP student forestry team to generate map of the last 25 years 
of harvesting in northern Colorado and southern Wyoming 
o This map will be used as a variable in biomass maps to capture disturbance history 

• Peer-reviewed papers 
o We anticipate the submission of 2 to 3 peer-reviewed papers related to Task 1, 

including modeling beetle outbreaks, allometric equations for estimating biomass in 
lodgepole pine, and using remote sensing and spatial modeling to estimate biomass 
in lodgepole pine forests in the Central Rocky Mountains. 
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5. Publications/Presentations/Proposals Submitted 

Master’s Thesis 

Vorster, A.G. (2014). Relating Severity of a Mountain Pine Beetle Outbreak to Forest 
Management History (Master’s thesis). Colorado State University, Fort Collins, CO. 

Poster Presentations 

Vorster, A.G., P.H. Evangelista, T.J. Stohlgren, S. Kumar, R. Hubbard, T. Cheng, K. Elder (2014). 
Relating Severity of a Mountain Pine Beetle Outbreak to Forest Management History. Society 
of American Foresters. October 10, 2014, Salt Lake City, UT. 

Vorster, A.G., P.H. Evangelista, T.J. Stohlgren, S. Kumar, R. Hubbard, T. Cheng, K. Elder (2014). 
Relating Severity of a Mountain Pine Beetle Outbreak to Forest Management History. Forest 
Health Summit. September 29, 2014, Fort Collins, CO. 

6. Participants 

Dr. Paul Evangelista, Task co-Lead, Colorado State Univ. 
Dr. Rick Lawrence, Task co-Lead, Montana State Univ. 
Tony Vorster, Task 1 Project Manager, Colorado State Univ. 
John Long, Post-doctoral Researcher, Montana State Univ. 
Robert Sturtevant, Forester, Colorado State Univ. 
Dr. Thomas Stohlgren, Research Scientist, Colorado State Univ. 
Nicholas Young, Research Associate, Colorado State Univ. 
Ryan Anderson, GIS/RS Technician, Colorado State Univ. 
Brian Woodward, Field Technician, Colorado State Univ. 
Elizabeth Reiling, Field Technician, Colorado State Univ. 
Peter Gibbons, Field Technician, Colorado State Univ. 
Jack Van Vleet, Field Technician, Colorado State Univ. 
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Observing harvest of beetle-infested lodgepole pine stands in the Colorado State Forest State Park 

 

 

Task 2: Feedstock Logistics & Preprocessing 

Task 2.1: Harvest Logistics 

Relevance to overall BANR objectives – Task 2.1 will determine the most practical and cost-
effective methods of removing dead woody feedstock from beetle-killed forest stands and 
transporting it to conversion facilities  

Biomass feedstock logistics, including the harvest, collection, processing, transport and storage 
of raw material, is a critical component of any biofuel supply chain with important ramifications 
for overall system economic and environmental performance.  The Harvest Logistics task team 
will pursue logistics research to improve the financial viability of using beetle killed tree fractions 
for biomass purposes in the interior mountain West, subject to constraints from competing 
wood markets (dimensional lumber, pulp, pellets, etc.) and associated with the coverage and 
capacity of existing forest road networks.  Research activities will focus on developing cost 
algorithms for biomass recovery systems that are not well-characterized in the existing literature, 
including collection of existing slash piles and the recovery of under-utilized biomass fractions 
from existing salvage harvests for dimensional lumber, considering biomass chipping in-woods, 

Interim Progress Report: November 2014 

 

17 



Bioenergy Alliance Network of the Rockies  
 

at the landing, or at slash forwarding depots.  Results of this analysis will help advance the state-
of-the art for biomass harvest technologies, as well as supporting and constraining the financial 
analysis and lifecycle assessment task analyses.   

1. Planned Activities 

• Plan and conduct informal survey of loggers in coordination with the Idaho LEAP logger 
training program (with Randy Brooks co-PI) and the Montana Logging Association, 
beginning March 13. This survey will help identify operational challenges associated with 
harvesting beetle-killed timber.  

• Field site visits to Colorado March 13-15, with Chuck Rhoades and the Task 1 team  
• Mill visit to Stoltz Lumber, Columbia Falls, MT, April 3  
• Presentation at the International Biomass Conference, Orlando, March 26 (BANR is not 

the emphasis, but will be discussed)  
• Meeting with NARA partners, Seattle, April 28-30, at the Northwest Wood-Based Biofuels 

and Co-Products Conference  
• Recruit personnel: in addition to the co-PIs and Mr. Hogland, the team expects to have 1 

MS student, 2 PhD students and one Post doc in place by January 1, 2015  
• Initiate market research on beetle kill products and associated supply chains  
• Continue site visits and other Phase 1 activities 
 

2. Accomplishments  

• Conducted a series of meetings and field trips in ID, MT and CO to develop research 
plans in collaboration with other task teams (i.e., Tasks 1 and 3), and industry and 
government partners.  Field trips made during the report period include:  

o Task team meeting in Moscow, ID, March 6-7 
o Field site visits to Colorado State Forest and Medicine Bow-Routt National Forest, 

CO, March 13-15 
o Field site visits to Lubrecht Experimental Forest, Helena National Forest, and 

private forestland in MT, July 1-3  
o Informal meetings with Idaho Dept. of Lands and USDA-FS managers about 

potential Idaho field sites, September 11-12 and October 8-9, 2014 
o Co-PI Anderson participated in the mill tour at Stoltz Lumber, Columbia Falls, MT, 

April 3, 2014; gave a presentation at the International Biomass Conference, 
Orlando, March 26, 2014 

• A logger survey was conducted in coordination with the Idaho LEAP logger training 
program to identify operational challenges associated with beetle killed timber 
harvesting. 

• Designed and conducted destructive sampling of live and dead lodgepole pine trees in 
the Colorado State Forest Park, July 20-25, to develop new and more accurate allometric 
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equations for above ground biomass estimation (described in greater detail in Task 1 
Accomplishments section) 

• Co-PI Keefe conducted preliminary field evaluations of small-scale equipment processing 
configurations with BANR extension / outreach specialist Randy Brooks (UI), NARA 
project and other USDA-FS collaborators on the UIEF, September 2014.   

• Co-PI Anderson and Hogland began literature review of beetle kill products and 
associated supply chains that they intend to publish as a review paper.  

• Collaboration & outreach: 
o Participated in the Northwest Wood-Based Biofuels and Co-Products Conference, 

Seattle, WA, April 28-30, 2014 
o Presented to the Education team (Task 4) Teacher Workshop at Lubrecht 

Experimental Forest, MT 
• Recruitment: 

o Co-PI Chung successfully recruited a post-doc and two graduate students (one 
PhD and one MS) for the project who are expected to join the team in October 
2014  

o Co-PI Keefe successfully recruited new MS student, Ryer Becker.  Becker began 
graduate work in September, 2014 and attended BANR meeting in Moscow. In 
final stages of selecting PhD student to begin in February, 2015.   

 
3. Explanation of Variances 

Co-PIs found that there is an information gap on dead standing trees in terms of above-
ground biomass volume, moisture content, and the proportion of different components of 
biomass (i.e., bole, bark, branch, and foliage).  This information is critical to understanding 
the quantity and quality of available biomass feedstock for energy applications.  In order to 
fill this information gap, we collected destructive sampling data for both live and dead 
lodgepole pine trees in collaboration with Task 1 team.  Since this task was not included in 
the study plan, we minimized the financial cost to this project by providing in-kind resources, 
such as staff time and travel funds (co-PIs Anderson and Chung). 

4. Plans for Next Period 

• Develop a new set of component ratio method (CRM) models to estimate the proportion 
of above-ground biomass of standing dead trees for the bole, bark, branch and foliage 
components 

• Conduct biomass operations research on beetle killed stand harvesting operations in 
Colorado State Forest during the winter logging season 

• Conduct biomass operations research on roadside slash piles in Fraser National Forest 
during the winter logging season 

• Conduct forest operations research on partial treatments in Helena National Forest and 
on adjacent private land 
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• Conduct forest operations research on UI Experimental Forest and Clearwater-Nez Perce 
National Forest / adjacent state and private lands 

• Complete literature review on products from beetle kill timber; begin market analysis to 
identify existing products made from beetle-killed timber and characterize supply chains 
and timber specifications for those products 

 
5. Publications/Presentations/Proposals Submitted 

Book Chapters 

Keefe, R., Anderson, N., Hogland, J. and K. Muhlenfeld  (2014). Woody Biomass Logistics (Ch. 
14). In: Karlen, D., Editor. Cellulosic Energy Cropping Systems. John Wiley and Sons, Ltd. West 
Sussex, UK. doi: 10.1002/9781118676332.ch14. pp. 251-279 

 

Presentations 

Anderson, N. 2014. Challenges and Opportunities for Forest Bioenergy in the Rocky 
Mountain West. College of Forestry and Conservation Seminar Series, University of Montana, 
Missoula, MT. 

Anderson, N. 2014. Forest biomass for bioenergy, biofuels and bioproducts: Logistics, 
conversion technology and sustainability. Invited research briefing to the USDA Deputy 
Undersecretary for Natural Resources and Environment, Arthur "Butch" Blazer, Missoula, MT. 

Anderson, N. 2014. Empirical financial models to guide investment in distributed scale 
biomass conversion systems. Pyrolysis as a Waypoint on the Road to Higher Value Fuels and 
Chemicals, International Biomass Conference and Exposition, Orlando, FL. 

Hogland J., Anderson N., Woodam C. and Wells L. 2014. (Proceedings paper and 
presentation). Estimating forest characteristics using NAIP imagery and ArcObjects. In the 
proceedings of ESRI UC held in San Diego California July 14-18. 

Hogland J. and Anderson N. 2014. (Proceedings paper and presentation). Improved analyses 
using function datasets and statistical modeling. In the proceedings of ESRI UC held in San 
Diego California July 14-18. 

Jacobson, R. and R. Keefe. 2014. Simulating local, regional, and international forest residue 
development scenarios. Socioeconomic impacts of forest bioenergy development on Idaho 
communities: Project Advisory Committee and Stakeholder Input Meeting, Moscow, ID. July 
8. 

Jacobson, R. and R. Keefe. 2014. Modeling woody biomass utilization for energy feedstock in 
the Northwest United States. SAF Annual Meeting / IUFRO World Congress. Salt Lake City, 
Utah. October 10. 

Posters 
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Becker, R., and R. Keefe. 2014. Production and Logistical Analysis of Industrial Forest 
Operations Options for Harvesting Beetle-Killed Timber on Marginal Cable Sites.  

 

6. Participants 

Dr. Nate Anderson, Task Co-Lead, Rocky Mountain Research Station 
Dr. Woodam Chung, Task Co-Lead, Oregon State Univ. 
Dr. Rob Keefe, Faculty, Univ. of Idaho 
Dr. Hee Han, Post-doctoral Researcher, Oregon State Univ. 
John Hogland, Research Associate, Rocky Mountain Research Station 
Ryer Becker, MS student, Univ. of Idaho 
Ryan Jacobson, MS student, Univ. of Idaho 
Ji She, PhD student, Oregon State Univ. 
Yaejun Kim, MS student, Oregon State Univ. 

 

 

Task 2.2: Feedstock Preprocessing 

Relevance to overall BANR objectives - Task 2.2 will develop biomass quality and preprocessing 
specifications for compatability with the CPES conversion technology 

Biomass feedstock must be prepared in a way to ensure operability of the Cool Planet Energy 
Systems (CPES) fractionator system, with particle size large enough to avoid dust during the 
operation (resulting in losses and plugging of the system), but not too large so that heat 
transfer rates is limited, slowing down the process and reducing throughput.  The objective of 
the Feedstock Preprocessing task is to analyze preprocessing needs for the potential mix of 
feedstock types (e.g. bark on/off, bluestained vs. clean wood, green wood) that could be 
obtained from salvage logging and wood waste from thinning or other operations within the 
same feedstock supply area.  The final goal of this work is to produce a detailed specification for 
beetle-kill derived biomass feedstocks for use in the CPES system that considers both the 
physical requirements of the conversion system and the quality of the final fuel produced.  Such 
a specification is an essential requirement for understanding the fraction of the overall beetle-
kill biomass resource that is available for conversion, and the harvest logistics and biomass pre-
treatments operations required to produce an acceptable final feedstock product.   

1. Planned Activities 

• Develop feedstock acquisition plans and timelines with Harvest Logistics (Task 2.1) team 
personnel for transfer of samples of different fractions of beetle-kill material for testing 
in the CPES system.  

• Determine and off-site material preparation requirements.  
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2. Accomplishments  

Decided on general feedstock testing requirements and procedures in consultation with 
members of the Harvest Logistics team (Task 2.1) and Project Management Team.  
Determined that received feedstock will undergo initial analysis in the CPES continuous small 
pilot unit for process suitability and yield analysis, performance data from which will also 
feed into the Conversion Modeling (Task 3.3) work.  We plan on coordinating with Task 2.1 
personnel on material transfers in the 1st and 2nd quarters of 2015, with the tentative goal of 
acquiring kilogram quantities for small pilot testing (1 kg/hr) by mid-2015.  Small pilot unit-
scale testing would then be completed by the end of 3rd quarter 2015, and an initial 
feedstock specification created.  Selected feedstock would be produced at larger quantities 
for testing on the CPES large pilot unit (10 kg/hr). 

3. Explanation of Variances 

Feedstock pretreatment and conversion testing plans have been adjusted to match the 
currently-available CPES conversion systems. 

4. Plans for Next Period 

• Continue working with Task 2.1 on transfer of pelletized material by 2Q-2015 
• Coordinate receipt of material with testing schedule for Conversion Modeling (Task 3.3) 

activities 
 

5. Publications/Presentations/Proposals Submitted 

None this reporting period. 

6. Participants 

Dr. Daren Daugaard, Task Lead, Cool Planet Energy Systems 
Amanda Winters, Cool Planet Energy Systems 
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BANR scientists lecturing about soil science to members of the Lead Teacher program in the Borden Memorial 
Forest outside of Fort Collins, Colorado 

 

Task 3: System Performance & Sustainability 

Task 3.1: Environmental Impacts 

Relevance to overall BANR objectives – Task 3.1 will evaluate local site-level environmental 
impacts of feedstock harvest and inform strategies to ensure adequate post-harvest forest 
regeneration and long-term sustainability 

While a few studies have evaluated the impact of post-beetle salvage logging on tree 
regeneration and fuel loadings, we know relatively little about how these activities will impact 
important aspects of forest ecosystem structure and function, including above and belowground 
carbon and nutrient stocks and fluxes, net primary productivity, soil loss, clean water delivery 
and biodiversity.  The objective of the Environmental Impacts task is to quantify and evaluate the 
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ecological and environmental impacts of different beetle-killed tree harvesting techniques in 
dominant forest types throughout the study region.  Key questions to be addressed include the 
fall and decomposition rate of dead trees, and the implications of tree removal for stand 
regeneration (both total biomass and species distribution over time), soil carbon, system 
nitrogen retention, and overall ecosystem carbon balance, factors that are key to understanding 
the overall greenhouse gas balance of any proposed harvest system.  Field research will be 
conducted in a small number of ‘intensive’ sites where sampling is conducted both before and 
after stand harvest, and a larger number of ‘extensive’ study sites where a chronosequence-type 
approach is applied to sites that were harvested in the past.  

1. Planned Activities 

Our task group objectives this reporting period were to: 
• Coordinate with the Feedstock Supply (Task 1) and Harvest Logistics (Task 2.1) teams on 

research site selections within the BANR study area 
• Evaluate a field site in the Colorado State Forest in northern Colorado 
• Evaluate the feasibility and usefulness of beginning field work at the CO field site 
Prior to the reporting period, we were uncertain if we would be able to actually stage a 
major field effort during summer 2014, largely due to uncertainty regarding permanent field 
site locations that would be used by multiple task groups. 

2. Accomplishments  

We made excellent progress towards several of our planned activities during the reporting 
period, as well as achieving some goals that we had not planned on. We met with two other 
BANR task groups and visited sites in the Colorado State Forest where post-beetle salvage 
activities are planned for this winter and identified six paired plots within that study area. 
Through a coordinated effort, we were able to put a team into the field late in the summer 
to collect forest structure/function data on five of the six pairs of plots. Pre-harvesting soil 
samples were collected at all sites in mid-October. We have also been able to reciprocally 
share data with two other task groups working in this study area. These plots will be 
harvested with two contrasting post-harvest treatments over the winter, providing us with 
pre- and post-harvest data once we resample next summer. These two treatments will 
represent conventional harvesting and a biomass harvest, allowing us to isolate the specific 
impacts of biomass harvesting. 

We also sent a PhD student to visit two potential sites for future field studies: Black Hills, WY 
and Lubrecht Experimental Forest, MT. We identified managers and contractors in both areas 
with whom we may work in the coming field season, and gained an understanding of 
planned harvest activities in each. 

A postdoctoral research associate was hired at University of Wyoming during this period, 
and who attended the annual meeting in Moscow, ID. A new graduate student is also being 
identified to work with BANR researchers at Colorado State University on Task 3.1. 
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3. Explanation of Variances 

As mentioned above, we exceeded our objectives for the reporting period.  We had not 
originally planned on staging a field season during summer 2014, but we were opportunistic 
when the situation become favorable and were able to put a crew into the field to collect 
valuable pre-harvest data from six paired plots in the Colorado State Forest. Otherwise, we 
stayed on track. 

4. Plans for Next Period 

Between November and February, Task 3.1 will continue to make progress on several fronts. 
We will begin preliminary data analyses and evaluation of field data collected during this 
past summer. Such analyses may result in slight changes in sampling protocols for next 
summer’s field work. Carbon and N dynamics of soils collected from the Colorado State 
Forest sites will be characterized.  We also plan to continue with site selection activities, 
based on considerable progress made during the annual meeting. This will allow us to start 
detailed planning of the 2015 field effort, including the locations of specific plot locations 
within the larger regional sites. We intend to build and strengthen relationships with forest 
land owners, managers, and contractors regarding treatment options and harvest schedules 
for upcoming years.  A new CSU graduate student will join our research team.   Finally, we 
expect to begin to refine specific modeling questions and approaches, as well as 
development of other research questions. 
 

5. Publications/Presentations/Proposals Submitted 

None this reporting period. 

6. Participants 

Dr. Dan Tinker, Team Co-Lead, Univ. of Wyoming 
Dr. Monique Rocca, Team Co-Lead, Colorado State Univ. 
Dr. Chuck Rhoades, Research Scientist, Rocky Mountain Research Station 
Dr. Eldor Paul, Research Scientist, Colorado State Univ. 
Dr. Sharon Martinson, Postdoctoral Researcher, Univ. of Wyoming 
Paul Hood, Graduate Student Researcher, Univ. of Wyoming 

 

Task 3.2: Biochar  

Relevance to overall BANR objectives – Task 3.2 will evaluate the full economic and GHG 
mitigation value of the biochar fuel conversion co-product across a variety of agricultural, forestry, 
and environmental remediation applications 
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Biochar is the solid carbon-rich co-product of most thermochemical bioenergy conversion 
systems.  When used as an agricultural soil amendment biochar has great potential value in 
improving the use efficiency of other agronomic inputs like fertilizer and irrigation water, and it 
can improve the overall farm greenhouse gas balance by sequestering carbon and potentially 
reducing trace gas emissions from soils.  As a result, the biochar co-product can make an 
important contribution to bioenergy system economics, both as a direct revenue stream and as 
a strategy for improving fuel system GHG balance to meet the requirements for Renewable Fuel 
Standard RIN credits.  However, biochar science is still in its infancy; few tools are available to 
predict biochar performance in different agricultural systems, and methods to account for 
biochar direct and indirect effects on GHG emissions is very inconsistent in the current lifecycle 
assessment literature.  The goal of the Biochar task is to characterize biochars derived from 
beetle-kill wood feedstocks and study their effect on plant growth and ecosystem GHG balance, 
facilitating the representation of these benefits in system environmental and financial 
performance models.  

1. Planned Activities 

• Acquire the beetle-kill pine-derived biochar necessary for the experimental work in 
Colorado: 

a. Orchard system study, Western Slope 
b. Corn system study, Eastern Plains 
c. Forest road reclamation study, Front Range 

• Refine the experimental design of the Colorado forest field experiment 
  

2. Accomplishments  

• Purchased 33 cubic yards of biochar produced from slow-pyrolysis of pine-beetle killed 
wood for field experiments in Colorado.  

• Designed and established a biochar study for the rehabilitating of decommissioned 
forest roads  (from now on called “Forest road study”), including a first soil sampling of 
the experimental plots. 

• Installed gas sampling well profiles in Oregon, Idaho and Montana biochar forest sites, 
and extracted soil DNA to identify GHG producing microbes. 

• GRA Matt Ramlow participated to a two-day training at Picarro (CA) on the use of the 
CRD spectrometry analyzer for GHG monitoring. 

• Collaborated with Education team (Task 4) on the development of biochar classroom 
activities, as discussed at the end of the BANR biochar webinar 
(https://www.youtube.com/watch?v=s-jf5T_LH78) 
 

3. Explanation of Variances 

None to report.  

4. Plans for Next Period 
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• Establish resin bags and temperature probes at the Forest road study sites 
• Conduct basic time-zero characterization of the soils collected at the Forest road study 

sites 
• Build and test the automatic chamber system for the CRD spectrometry analyzer 
• Design the field trials at the peach orchard and corn field for implementation next 

spring. 
• Visit forestry plots to collect GHG samples from installed wells and determine flux rates 

based on measured sample concentrations. 
• Amplify extracted DNA to identify methane and nitrous oxide producing microbes 

present on treated plots. 

5. Publications/Presentations/Proposals Submitted 

None this reporting period. 

6. Participants 

Dr. M. Francesca Cotrufo, Task Lead, Colorado State Univ. 
Dr. Charles Rhoades, Research Scientist, U.S. Forest Service 
Dr. Mark Coleman, Faculty, Univ. of Idaho 
Dr. Greg Litus, Research Scientist, Colorado State Univ. 
Matt Ramlow, PhD student, Colorado State Univ.  
Jessica Sarauer, PhD student, Univ. of Idaho 

 

Task 3.3: Conversion Modeling 

Relevance to overall BANR objectives – Task 3.3 will evaluate the performance of the CPES fuel 
conversion technology operating on beetle-kill feedstock and generate models of system mass and 
energy balance for use in system sustainability analyses 

The final fuel chemical composition and overall mass, energy, and GHG balance of any 
thermochemical bioenergy conversion system is dependent on the characteristics of the 
biomass feedstock such as moisture content, ash content, and cellulose:lignin ratio.  The 
objective of the Conversion Modeling task is to evaluate different qualities of beetle-kill woody 
biomass feedstock (e.g., bark on/off, blue-stain, green harvested), derive metrics for system 
mass balance, energy balance, and final fuel quality, and integrate the resulting models into the 
Lifecycle Assessment (Task 3.4) and Financial Analysis (Task 3.5).  These relationships will be 
developed through extensive feedstock material testing in CPES conversion equipment at both 
benchtop and integrated demonstration unit scales.   

1. Planned Activities 

• Brief BANR team members on CPES conversion technology details once IPMP is in place 
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• Determine a general testing sequence strategy for different beetle-kill biomass samples 
on difference scales of available CPES equipment in order to produce a feedstock 
specification and determine system performance on the beetle-kill wood feedstock for 
financial and lifecycle assessment purposes 
 

2. Accomplishments  

On September 12, 2014 Cool Planet Energy Systems hosted a BANR inter-task coordination 
meeting at our research & development campus in Camarillo, CA.  The forum included 
representatives from the Feedstock Logistics (Task 2.1), Lifecycle Assessment (3.4), Financial 
Analysis (3.5), and Health & Safety (6) teams, as well as from the Site Selection Committee 
and Project Management Team.  Each BANR group had the opportunity to discuss their 
plans and collaboration needs with their respective counterparts at CPES.  It was determined 
that CPES benchtop-scale testing of beetle kill feedstock materials can commence as early as 
mid-2015.  Once complete, promising feedstock mixes will be down-selected and tested in 
larger quantities in the CPES Integrated Demonstration Unit (10 kg/hr).  Operational 
performance data from this system running on these selected feedstocks will serve as the 
basis of the system mass and energy balance modeling.   

At the conclusion of the Camarillo meeting, CPES handed off a variety of documents to 
BANR research partners, including: 

• Design system mass balance 

• Facility siting requirements 

• Environmental disclosures associated with the first commercial-scale system 

3. Explanation of Variances 

None to report. 

4. Plans for Next Period 

• Coordinate on schedule for initial transfer of biomass test matrix material samples (see 
Task 2.2) 

• Initiate benchtop-scale testing of beetle kill feedstock matrix materials 
• Scope CPES system mass and energy balance model using pilot data and process 

models, in conjunction with LCA (Task 3.4) and Financial Analysis (Task 3.5) teams 
• Coordinate with Health & Safety team (Task 6) on assessment needs 

 
5. Publications/Presentations/Proposals Submitted 

None this reporting period. 

6. Participants 
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Dr. Daren Daugaard, Task Lead, Cool Planet Energy Systems 
Dr. James Hillier, Cool Planet Energy Systems 

 

Task 3.4: Lifecycle Assessment  

Relevance to overall BANR objectives – Task 3.4 will determine the total GHG mitigation value 
of a beetle-kill to liquid fuels system considering supply chain lifecycle impacts, ecosystem 
responses to biomass harvest, and carbon sequestration in the biochar co-product 

The full greenhouse gas mitigation potential and overall environmental footprint of beetle-kill 
fueled bioenergy systems are difficult to estimate from prior assessments of more traditional 
biofuel supply chains.  Because the beetle-affected forests targeted are already undergoing 
massive disturbance, the detrimental effects on net ecosystem productivity that have been 
identified as problematic in other forestry bioenergy systems are avoided, though the small-
scale distributed nature of the conversion platform raises other challenges relating to the 
control of air and water pollutants during the conversion process.  The Lifecycle Assessment task 
will rigorously quantify the GHG and other environmental impacts of the full supply chain using 
the best available set of data sources, models, and accounting practices.  Achieving net lifecycle 
GHG mitigation relative to competing counterfactual scenarios is one of the main rationales for 
any bioenergy system, and is a key requirement for participation in RIN markets under the 
Renewable Fuel Standard.   

1. Planned Activities 

• Initiate planning for a BANR LCA stakeholders focus group meeting 
• Finalize the scope of the lifecycle assessment modeling effort and determine a detailed 

scope of work for all task participants, leveraging collaborator lifecycle inventory data 
where possible 

• Expand on the Forest Vegetation Simulator integration and biochar agronomic modeling 
whitepapers by a) coordinating with Environmental Impacts (Task 3.1) team members on 
FVS modeling activities and b) conducting a preliminary proof-of-concept biochar 
modeling analysis   

• Coordinate with CPES personnel in the Feedstock Processing (Task 2.2) and Conversion 
Modeling (Task 3.3) teams on the scope and format of CPES system performance data to 
be integrated into the lifecycle assessment 

 
2. Accomplishments  

• Started training new ecosystem modeling PhD candidate on DayCent ecosystem ecology 
model 
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• Received first set of proprietary documents on thermochemical fuel conversion system 
performance from CPES, to be used as stating point for developing a system mass and 
energy balance model in conjunction with the Conversion Modeling (Task 3.3) team 

• Solicited feedback on ongoing LCA re-scoping effort from full BANR team and Project 
Advisory Board during the BANR 2014 Annual Meeting 

• Initiated planning with the Extension group (Task 5) on recruiting LCA stakeholders and 
holding an initial focus group for outside input and feedback on LCA scoping and 
metrics 

 
3. Explanation of Variances 

Expansion of the LCA task scope in response to Project Advisory Board comments is 
ongoing, with current activities focused on both inventorying our internal resources and on 
putting a structure in place for soliciting formal input from external stakeholders.   

4. Plans for Next Period 

• Initiate a thorough review of the existing forest-based bioenergy literature, and compile 
a shared database of sources using collaborative reference management software.  
Review will include special focus on treatment of biogenic carbon dynamics.   

• Continue detailed planning for an LCA stakeholder focus group meeting, targeting early 
summer 2015 

• Begin to compile existing forest supply chain LCI data from collaborators 
• Plan an early-project preliminary LCA deliverable consisting of a) a formal forest 

bioenergy literature review, and b) implementation of a generic forest bioenergy 
pathway in GREET or similar LCA software including a sensitivity analysis 

• Ongoing planning for FVS-DayCent model integration 
 

5. Publications/Presentations/Proposals Submitted 

Presentations 

Field JL, Dinh TN, Marx ES, Easter M, and Paustian KH. Ecosystem Modeling to Identify Low-
Cost GHG Mitigation Opportunities in Heterogeneous Bioenergy Landscapes.  Presented at 
the ASA, CSSA, and SSSA International Annual Meetings, Long Beach CA, November 3, 2014. 

Proposals 

PI Paustian is a co-PI on a concept paper submitted for the ‘Landscape Design for 
Sustainable Bioenergy Systems’ Funding Opportunity Announcement from the Department 
of Energy Office of Energy Efficiency and Renewable Energy.  The paper includes related 
spatially-explicit greenhouse gas assessment work in a different bioenergy system but using 
common analytical methods.    

6. Participants 
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Dr. Keith Paustian, Task Lead, Colorado State Univ. 
Dr. William Parton, Faculty, Colorado State Univ. 
Dr. Melannie Hartman, Research Scientist, Colorado State Univ. 
Dr. Margaret Mann, National Renewable Energy Laboratory 
Dr. Richard Bergmann, Forest Products Laboratory 
Mark Easter, Research Associate, Colorado State Univ. 
John Field, PhD student, Colorado State Univ. 
Paul Herendeen, PhD student, Colorado State Univ. 

 

 

Task 3.5: Financial Analysis 

Relevance to overall BANR objectives – Task 3.5 will apply financial analysis techniques to 
harvest logistics and conversion modeling results to determine the conditions under which a 
beetle-kill to liquid fuel system would be economically viable 

Positive financial performance is key to scaling up any bioenergy technology, and the unique 
nature of the beetle-kill resource and CPES conversion platform present novel challenges and 
opportunities for the design of economically viable biofuel production systems.  The financial 
assessment task will leverage the operations research experience of the team to explore beetle-
kill harvest logistics and CPES system deployment in order to estimate the economic feasibility 
of beetle-kill bioenergy scenarios at the enterprise scale.  We will use discounted cash flow 
analysis to compute the net present value of the CPES system deployed under different 
operational and economic conditions over a ten-year project period. 

1. Planned Activities 

• Meet with CPES to discuss financial models for plant performance 
• Work with other task teams to understand what data and information will be generated 

that will be useful for Task 3.5 
 

2. Accomplishments  

• Meetings with CPES in Camarillo, CA, and in Moscow, ID (BANR annual meeting) 
• Transition from Rick Wilson to Daren Daugaard as point-of-contact for CPES financial 

analysis 
• Agreement to share early financial models developed by CPES 

 
3. Explanation of Variances 

In general, development of financial models for CPES plant performance will leverage 
ongoing work in other task areas, specifically work on logistics and market development by 
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the Harvest Logistics (Task 2) team, and will take place later in the project timeline. In the 
short term the team will work with the LCA group (Task 3.4) to develop system mass and 
energy balance that can serve as the basis for a generic financial model for the CPES system, 
and will then add in logistics, operations and engineering data as they become available. 
However, there are significant constraints related to proprietary data that may require the 
team to take a more generalized approach than previously anticipated. 

4. Plans for Next Period 

• Review the early CPES system financial model 
• Develop a draft generalized financial model for a CPES plant operating in Colorado 

5. Publications/Presentations/Proposals Submitted 

Presentations 

Anderson, N. 2014. Empirical financial models to guide investment in distributed scale 
biomass conversion systems. Pyrolysis as a Waypoint on the Road to Higher Value Fuels and 
Chemicals, International Biomass Conference and Exposition, Orlando, FL. 

6. Participants 

Dr. Nathaniel Anderson, Task Lead, U.S. Forest Service 
Dr. Daren Daugaard, Cool Planet Energy Systems 

 

Task 3.6: Socioeconomic & Policy Analysis  

Relevance to overall BANR objectives – Task 3.6 will investigate to what extent social 
preferences, competing economic goals, or policy barriers might preclude the harvest of otherwise 
available biomass to determine the actual realizable supply available 

While a forest-to-fuel supply chain system starts with a potential supply of biomass on the 
landscape, the actual available biomass depends on additional constraints related to the socially 
acceptability, economically viability, and public policy support for harvest.  The Socioeconomic & 
Policy Analysis task team includes groups representing social sciences, benefit-cost analysis, and 
policy sciences and collaborating closely to develop scenarios for estimating available biomass 
in the region.  This work is essential for anticipating potential political or social barriers to 
technology deployment, and for generating robust data to inform conversations between 
industry, project stakeholders, and the general public as a new industry works to earn ‘social 
license to operate.’ 

1. Planned Activities 

• Develop glossary of terms and interact with other teams for project-wide glossary 

Interim Progress Report: November 2014 

 

32 



Bioenergy Alliance Network of the Rockies  
 

• Interact with other teams to acquire geographic data and information, especially 
pertaining to selected research sites 

• Create format and typology for developing a catalog of potentially applicable policy 
programs and tools  

• Develop shared reference management database with information pertaining to biofuel, 
bioenergy, forest management, etc. for each BANR-wide research area 

• Develop database format for U.S. Forest Service alternative levels of timber harvest 
• Develop database format for U.S. Forest Service administrative capacity 
• Develop draft survey questionnaires 

2. Accomplishments  

• Narrowing of potential study sites to northern Colorado/southern Wyoming (Colorado 
State Forest), Black Hills of South Dakota, northwestern Montana (Helmville or Helena 
corridor), and several potential sites in Idaho (St. Maries, Elk City, Boise National Forest); 
coordinated with other teams during the annual meeting in Moscow, ID 

• Hired graduate research assistants (see GRAs listed at item 6) 
• Initial field assessments at northern Colorado/southern Wyoming study site with other 

task teams 
• Initial contact with several U.S. Forest Service personal who will be key informants 
• Acquired survey questionnaires from University of Idaho researchers working with the 

NARA project and another AFRI woody biomass project 
• Created conceptual model diagram of task component parts and narrative description 

3. Explanation of Variances 

Planned activity to give a presentation on BANR at the 4th Annual Energy Policy Research 
Conference, San Francisco, September 2014, was cancelled. 

4. Plans for Next Period 

• Hire GRA at University of Wyoming 
• Once all case study regions are identified by the Site Selection Committee, visit each site 

to compile information about stakeholders, current and future harvesting plans, key 
issues, and locally-relevant policies and social, cultural, political, and economic forces 
that shape forest management and wood utilization decisions 

• Continue developing and populating 
o typology of potentially applicable policy programs and tools  
o database for U.S. Forest Service alternative levels of timber harvest 
o database format for U.S. Forest Service administrative capacity 
o reference manager database for relevant information at each study site 

• Develop lists of stakeholders by soliciting involvement from other teams 
• Complete draft survey instruments and request review from other teams 
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• Collaborate with team members to develop potential research questions and common 
methodological framework for cross-site comparisons 

• Commence policy analysis focused on 2014 Farm Bill amendments to Healthy Forest 
Restoration Act that allow NEPA categorical exclusions 

• Commence literature review on uncompensated benefits of removing biomass to reduce 
wildfire hazard 

 

5. Publications /Presentations/Proposals Submitted 

None this reporting period.  

 
6. Participants 

Dr. Jay O’Laughlin, Task Co-Lead, Univ. of Idaho 
Dr. Antony Cheng, Task Co-lead, Colorado State Univ. 
Dr. Patrick Wilson, Faculty, Univ. of Idaho 
Dr. Kathleen Galvin,  Faculty, Colorado State Univ. 
Dr. Sarah Strauss,  Faculty, Univ. of Wyoming 
David J. Jackson, PhD student, Univ. of Idaho 
Ethan Bigelow, MS student, Colorado State Univ. 
Tyler Beeton, MS student, Colorado State Univ. 
 
 
 

Task 3.7: Decision Support System  

Relevance to overall BANR objectives – Task 3.7 will integrate the results of the other Task 1-3 
groups and mobilize them into a spatially-explicit web-based format easily accessible to forest 
landowners, bioenergy practitioners, researchers, and policymakers 

The distributed nature of the beetle-kill resource and the difficult underlying topography of 
many forest areas present strategic challenges to bioenergy system siting.  The results of 
Feedstock Supply (Task 1), Feedstock Logistics & Processing (Task 2), and System Performance 
& Sustainability (Task 3) research efforts will be combined within a publically-accessible web-
based spatial Decision Support System (DSS) in order to put the state-of-the-art research results 
developed under the BANR project directly into the hands of the public.  The DSS concept is 
designed to allow landowners, facility owners, researchers, or policymakers to explore the 
physical & economic practicality as well as the social & environmental desirability of locating a 
biofuel conversion system in a particular forested location, and to anticipate and manage the 
tradeoffs often inherent in system design.   
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1. Planned Activities 

Initial coordination with the Feedstock Supply (Task 1), Harvest Logistics (Task 2.1), 
Environmental Impacts (Task 3.1), Lifecycle Assessment (Task 3.4), Financial Analysis (Task 
3.5), and Socioeconomic & Policy Analysis (Task 3.6) teams on the scope and format of data 
dependencies for inclusion in the final web-based decision support system was planned. 

2. Accomplishments  

During this reporting period our group has gained experience with the design of web-based 
bioenergy DSS systems through a synergy with a complementary bioenergy assessment 
project.  We have begun prototyping a similar DSS tool for use in agricultural settings, and 
have initiated a bioenergy DSS users survey to gain feedback on the concept, available at 
http://goo.gl/forms/fnGaqLQBNn.  The group has also advanced our capabilities for high-
resolution landscape-scale ecosystem carbon and nitrogen cycle modeling and associated 
model parameterization and data management issues.  The team can now leverage an 
extensive library of model automation code for the purposes of conducting ecosystem 
model sensitivity analyses and independent validations against large, diverse sets of field 
data as compiled from the academic literature.   

3. Explanation of Variances 

The Decision Support System Task is closely related to and has many dependencies on the 
Lifecycle Assessment Task (3.4), and is thus affected by the same scoping issues mentioned 
previously.  Generating stakeholder feedback on the DSS concept will be an important part 
of the LCA focus group currently being planned for early summer, 2015.   

4. Plans for Next Period 

• Initiate cross-task meetings with Feedstock Supply (Task 1), Harvest Logistics (Task 2.1), 
Environmental Impacts (Task 3.1), Lifecycle Assessment (Task 3.4), Financial Analysis (Task 
3.5), and Socioeconomic & Policy Analysis (Task 3.6) teams to determine preliminary data 
specifications for their respective inputs to the DSS 

• Participate in planning for the LCA stakeholder focus group, and prepare to present a 
detailed DSS concept and mock-up of the associated graphical user interface for 
feedback 

5. Publications/Presentations/Proposals Submitted 

See those listed under Lifecycle Assessment, Task 3.4 

6. Participants 

Dr. Keith Paustian, Task Lead, Colorado State Univ. 
Dr. Paul Evangelista, Research Scientist, Colorado State Univ. 
Dr. Nathaniel Anderson, U.S. Forest Service 
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Mark Easter, Research Associate, Colorado State Univ. 
John Field, PhD Student, Colorado State Univ. 
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BANR Education team and Lead Teachers touring a local corn ethanol plant 

 

Task 4: Education  

Relevance to overall BANR objectives – Task 4 will work with educators across the BANR project 
area from K-12 through graduate level to promote energy literacy and understanding of 
sustainability issues in forest management 

The objective of the Education Team is to increase bioenergy literacy for students at all levels 
and build their capacity to engage in local and regional energy/climate/economic debates as 
scientifically informed and knowledgeable citizens. The Education team’s activities include the 
development of middle and high school science units on bioenergy-related topics; professional 
development for K-12 teachers on bioenergy education and the use of the units; research 
experiences for K-12 teachers and undergraduates, and regular instruction and on-line 
coursework and internships for undergraduates, graduate students, and K-12 teachers. 
Education Team activities will support the development of a knowledgeable Rocky Mountain 
citizenry that is capable of obtaining and using up-to-date science and social science 
information as tools to inform decision-making about regional bioenergy topics. Consistent with 
the goals of the BANR project, the Education Team does not adopt a normative agenda with 
respect to particular forestry practices or bioenergy industry issues. Rather, we strive to help 
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students, teachers, and other citizens use scientific and social scientific knowledge and practice 
to weigh relevant issues and potential actions in local and regional contexts. 

1. Planned Activities 

• Course development work: 
• Multidisciplinary Bioenergy Graduate Education Program 
• Online Bioenergy Courses and Science Units 
• Energy & Policy Course 

• Middle and High School Teacher Professional Development 
• Middle and High School Science Units 
• Summer K-12 Research Experiences for Teachers (RET)  
• Education Program Evaluation 
• Ongoing communication and collaboration with other BANR teams and other relevant 

projects (e.g., NARA) 
 

Our team continually refines and revises our planned activities in coordination with BANR 
project leadership and other BANR teams, associates in other USDA AFRI-CAP project 
including NARA, and our participating teachers and school districts.  

2. Accomplishments  

Undergraduate Education: The Natural Resource Ecology Laboratory and the Department of 
Ecosystem Science and Sustainability at Colorado State University established the Skills for 
Undergraduate Participation in Ecological Research (SUPER) program to expand 
undergraduate research into and across different degree programs.  BANR personnel 
including Francesca Cotrufo, John Moore, and Yamina Pressler will serve as mentors to 
students interested in BANR related research activities. 

Graduate Education: Our team recruited two graduate research assistants, Yamina Pressler 
(CSU) and Emily Cleveland (UW), to the project.  The students are developing understanding 
and practice capacity for undertaking science education professional development.  

Multidisciplinary Bioenergy Graduate Education Program: Colorado State University has 
created a multidisciplinary bioenergy PhD program and is expanding the program for 
graduate students in BANR through augmenting bioenergy technology and policy courses 
with content related to woody biomass and biochar, offering student opportunities to do 
research rotations with BANR groups, and offering student opportunities to do BANR 
internships at other institutions.  

Middle and High School Teacher Professional Development: We have recruited a cadre of 
“lead teachers” to participate in bioenergy professional development and collaborative 
development of middle and high school bioenergy science units. Lead teachers include 3 
Colorado teachers, 6 Montana teachers, and 3 Wyoming teachers. We have also recruited 
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one Teacher in Residence (TIR) in Colorado, who is spending a year on sabbatical from her 
high school while working on the BANR Education Team full time. Our dual mission with 
respect to BANR lead teacher professional development includes both 1) supporting lead 
teachers in increasing their knowledge and capacity to provide bioenergy education within 
their own districts, and 2) to engage the lead teachers as collaborators in the development 
of disseminable BANR bioenergy middle and high school science units.  

BANR lead teachers participate in regular activities including: 

• 3-day cross-site summer teacher meetings (2014 meeting took place in Fort Collins in 
July). 

• Twice monthly webinars. Half of the webinars are presentation-style - aimed at 
increasing teacher knowledge and instructional capacity related to bioenergy 
education. The other half of the webinars are logistical – aimed at supporting the 
teachers in carrying out collaborative work that will inform the development of BANR 
middle and high school science units. 

• Two Saturday meetings each semester. At these meetings, teachers engage in bio-
energy professional development (e.g., field trips and presentations led by BANR 
scientists) and also have time for collaborative work on their BANR-related 
instruction and curricular material development. 

BANR lead teacher professional development has drawn on interactions with other BANR 
teams. Professional development presentations and field trips have been led by BANR 
personnel including Nate Anderson, Francesca Cotrufo, Peter Kolb, John Moore, Keith 
Paustian, Ken Reardon, and others. As possible, presentations are being recorded and 
posted on the BANR YouTube station. Other professional development materials and 
resources are being posted on the Education Team’s Basecamp page.  

Note that this year, BANR teacher professional development activities are supported in part 
by the work of a Teacher in Residence, Michelle Bartholomew, who is taking a year 
sabbatical from working at her high school to contribute full time effort to the BANR project. 
Michelle contributes to planning, organization and implementation of BANR teacher 
professional development activities. 

Middle and High School Science Units: Development of middle and high school bioenergy 
science units is being undertaken as a collaborative process involving the BANR education 
team leadership, BANR lead teachers, and other BANR scientists and personnel. As part of 
their professional development participatory requirements, the BANR lead teachers are 
conducting “teaching experiments” this school year, in which they will develop and test with 
their own students bioenergy assessments, activities and field trips. The lead teachers will 
provide documentation of their teaching experiments, including learning goals, activities, 
assessments and resources. BANR education team leadership will draw on the teachers work 
to draft initial middle and high school bioenergy units, which will be pilot tested, refined, and 
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eventually disseminated more widely in the Rocky Mountain region. BANR middle and high 
school units will integrate pertinent science and social science data and findings from 
various BANR task groups. 

Education Program Evaluation: Rose Shaw of Metrica, Inc. is conducting ongoing evaluation 
of Education team activities, which continually inform our plans and practices. Teachers and 
other participants complete evaluation forms after education team events and activities, and 
subsequent evaluation reports written by Shaw assist us in ongoing refinement and course 
corrections for our efforts. 

3. Explanation of Variances 

We did not vary from the proposed tasks. We heeded the recommendation to engage with 
the extension group more directly and to engage with other USDA projects (e.g., NARA). Our 
interactions with other BANR task teams and other related projects and organizations are 
continuing to grow and expand over time. 

4. Plans for Next Period 

• Online Bioenergy Courses and Science Units: Two CSU bioenergy courses will be 
converted to online format to extend access to K-12 teachers and graduate students at 
BANR partner institutions. 

 
• Energy and Policy Course: A 1-credit course will be developed for teachers and graduate 

students focusing on roles of people and agencies in shaping US energy policy. The 
course will include a 4-day trip to Washington, DC, during which students will meet with 
policy-makers, agency representatives, and other stakeholders working on bioenergy 
policy issues. 

 
• Teacher Professional Development and Science Unit Development: BANR education 

team will continue to plan and implement lead teacher professional development 
activities and will draw on teachers’ “teaching experiments” to develop pilot bioenergy 
science curriculum units for middle and high school levels. 

 
• Summer K-12 research experiences for teachers: BANR education team is working with 

other BANR teams to organize and offer multiple summer research experiences for BANR 
lead teachers. RET experiences will provide opportunities for BANR teachers to engage in 
extended research projects with BANR scientists and to use the knowledge and practice 
they develop to inform their instruction in the classroom. 

 
• AFRI-CAP Education Conference (Possible): John Moore of the BANR Education Team will 

bring to the AFRI-CAP PI meeting in Fall 2014 the idea of organizing an AFRI-CAP project 
education conference. Interest and support for a conference will be weighed, and if 
deemed appropriate, the BANR Education Team will work with other AFRI-CAP education 
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teams to organize the conference. If interest is high, our team will investigate possibilities 
for funding such a conference. 
 

5. Publications/Presentations/Proposals Submitted 

Proposals 
 
The BANR education team, in collaboration with FAPESP Brazil and the Imperial College of 
London, is currently revising a grant proposal to the US Department of State Institute of 
International Education.  The proposal will focus on landscape and regional analyses of 
bioenergy production including land use and food crop displacement by bioenergy crops.  
The project will promote research exchanges of graduate students, post-doctoral fellows and 
faculty among the host nations. 
 
Seminars and internal webinars 

Francesca Cotrufo and Erika Foster (CSU). Biochar for a Sustainable Future: From the Global 
to the Molecular Scale. September 17, 2014. http://www.youtube.com/watch?v=s-jf5T_LH78 

Kristiina Iisa ( National Renewable Energy Laboratory). Production of Transportation Fuels 
from Mountain Pine Beetle Killed Trees Via Fast Pyrolysis. October 8, 2014. 
http://www.youtube.com/watch?v=yFfMs4Uo6Dw 

Ken Reardon (CSU). Thermochemical Conversion of Biomass. October 15, 2014. 
https://www.youtube.com/watch?v=JCCzGI_bS30 

6. Participants 

Dr. John Moore, Task co-Lead, Colorado State Univ. 
Dr. Beth Covitt, Task co-Lead, Univ. of Montana 
Dr. Sylvia Parker, Task co-Lead, Univ. of Wyoming 
Dr. Ken Reardon, Faculty, Colorado State Univ. 
Dr. Charles Anderson, Education Consultant, Michigan State Univ. 
Dr. Rose Shaw, External Education Evaluator, Metrica Inc. 
Amanda Morrison, K-12 Education Coordinator, Colorado State Univ. 
Michelle Bartholomew, Teacher in Residence, Colorado State Univ. 
Barbara Gibson, IHE Education Coordinator, Colorado State Univ. 
Emily Cleveland, Graduate Student RA, Univ. of Wyoming 
Yamina Pressler, Graduate Student RA, Colorado State Univ. 
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At the University of Montana Lubrecht Experimental Forest 

 

Task 5: Extension & Outreach  

Relevance to overall BANR objectives – Task 5 will serve as a two-way information conduit 
between BANR researchers, forest landowners, and bioenergy practitioners to facilitate both the 
communication of public knowledge gaps and needs to project researchers and the appropriate 
dissemination of research products back to the public 

Reconciling new technology, such as biomass-to-fuel production, with local resources and social 
expectations can be both difficult and highly site-specific, as each community has different 
priorities and access to resources and infrastructure.  Extension and outreach efforts seek to 
engage local communities and existing infrastructure in the process of assessing available or 
underutilized forest resources, examining proposed and research based biomass conversion 
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technologies, and collaborating in operational project development.  The first step is for 
extension personnel to provide useful, practical, and timely information to communities and 
stakeholder groups on all aspects of the BANR project.  The second step will be to compile and 
assess stakeholder feedback and present this data to BANR research groups to ensure individual 
tasks are meeting stakeholder and resource needs, and the third step will be to disseminate 
project research results back to stakeholders in order to facilitate the applied implementation of 
the overall BANR project goals. 

1. Planned Activities 

• Develop a communications mechanism within the extension group to stay informed 
about various task groups progress 

• Offer an initial overview of the BANR project to each states stakeholder groups and gain 
preliminary feedback from such groups 

• Assign tasks to each extension/outreach member to develop a comprehensive BANR 
project overview for dissemination to stakeholders 
 

2. Accomplishments 

An extension conference calling protocol was established, a project overview fact sheet 
drafted, and priorities and tasks were assigned among team members.  A publications 
protocol and template was designed and is awaiting a response from an associated graphic 
arts specialist.  Plans were made to implement an ‘Ask an Expert’ widget on the main BANR 
project website to facilitate getting questions from the public answered by experts 
participating in the project.    

3. Explanation of Variances 

None to report. 

4. Plans for Next Period 

• Write drafts of fact sheets for each task group within BANR 
• Finalize publications template for extension fact sheets 
• Provide extension group updates on individual BANR tasks 

5. Publications/Presentations/Proposals Submitted 

None this period. 

6. Participants 

Dr. Peter Kolb, Task co-Lead, Montana State Univ. 
Tim Reader, Task co-Lead, Colorado State Univ. 
Dr. Kurt Mackes, Faculty, Colorado State Forest Service 
Dr. Mike Eckhoff, Colorado State Univ. 
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Milt Geiger, Univ. of Wyoming 
Dr. Randy Brooks, Univ. of Idaho 
Kristina Hughes, Colorado State Univ. 
John Rizza, Colorado State Univ. 
Cary Weiner, Colorado State Univ. 

 

The Cool Planet Energy Systems Integrated Demonstration Unit 

 

Task 6: Health & Safety  

Relevance to overall BANR objectives – Task 6 will investigate and respond to any novel 
challenges with regard to the health and safety of forestry workers, plant operators, or local 
communities that might potentially arise from this novel system 

Biofuels and biochar offer many possibilities for atmospheric carbon reduction as well as 
increased soil productivity, but it is important to recognize the safety and health concerns that 
must be addressed in order to ensure truly sustainable production of these new resources. 
These include both production processes and by-products, as well as transportation hazards. 
The Health & Safety task seeks to understand and incorporate the concerns of communities 
regarding the health and safety aspects of biofuel and biochar production and transportation, as 
well as the environmental and health interactions and impacts that may ensue from the 
development of these resources. We are also concerned with the relative harms or concerns that 
could result from alternative scenarios, such as leaving beetle-killed wood in the forests where it 
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currently exists, or burning piles of removed wood. All of these activities require consultation 
with various other task groups, from forest ecology to biochar applications to Cool Planet 
production processes and social-economic impacts. 

1. Planned Activities 

None planned for this time period; the first deliverables for this task are designated in year 3. 

 

2. Accomplishments  

We have been conducting a literature review for health and safety issues related to biofuels 
and biochar production and transportation, and have set up a shared Zotero reference 
management database for the group to access.  In addition, after the September visit to the 
CPES facility in Camarillo, CA we now have a much better understanding of the biofuel and 
biochar processes, which is essential for beginning to develop this task further. 

3. Explanation of Variances 

None to report. 

4. Plans for Next Period 

As stated, this task was not expected to begin in earnest until year 3. However, at whichever 
point the Cool Planet facility in Louisiana is completed, we expect to make another site visit 
and discuss the health and safety issues and regulations in detail with the team on site there. 

5. Publications/Presentations/Proposals Submitted 

None this reporting period.  
 

6. Participants 

Dr. Sarah Strauss, Task Lead, Univ. of Wyoming 
Dr. Peter Kolb, Montana State University  
Cool Planet staff (TBD) 
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BANR profile in Food For Thought magazine 

 

Press and Public Information About BANR 

Beetle-Kill Fuels Bioenergy: Innovations Turn a Rocky Mountain Disaster into a Clean Energy 
Opportunity 
Date:  July 17, 2014 
Source:  Western Confluence Magazine 
Link:  http://www.westernconfluence.org/?p=320 
 
Beetle-Kill to Biofuel: Fire Hazard Reduction to Sustainable Bioenergy 
Date:  Fall 2014 
Source:  Food For Thought, the magazine of the Colorado State University College of 
Agricultural Sciences 
Link:  http://webdoc.agsci.colostate.edu/Home/News/FFT_Fall_2014/index.html 
 
Biofuels Have Potential Economic Value 
Date:  January 6, 2014 

Interim Progress Report: November 2014 

 

46 

http://www.westernconfluence.org/?p=320
http://webdoc.agsci.colostate.edu/Home/News/FFT_Fall_2014/index.html


Bioenergy Alliance Network of the Rockies  
 

Source:  Moscow-Pullman Daily News 
Link:  http://dnews.com/opinion/article_b8c56959-4f8d-57d4-8dc9-eaa4cbde6a0d.html 
 
Beetle Juice: From Dead Trees to Gasoline 
Date:  November 16, 2013 
Source:  Moscow-Pullman Daily News 
Link:  http://dnews.com/local/article_050d60f6-df04-5493-9da8-d1c5ed7369d7.html 
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