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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 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 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 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 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: December 1, 2015 – April 1, 2016 

 

Project News & Highlights 

It has been a busy and productive last 6 months for the BANR project!  A few highlights and 

news items for your consideration: 

 Industrial partner Cool Planet Energy Systems has started producing liquid fuel at pilot 

scale using pelleted beetle-kill biomass sourced from BANR project affiliate Confluence 

Energy, and is beginning to collect samples of green and fire-salvaged wood for testing 

at benchtop scale 

 The first paper on BANR research activities has been published in the journal Forest 

Science (http://www.ingentaconnect.com/content/saf/fs/pre-prints/content-

forsci15046), and a variety of other manuscripts are in advanced stages of preparation 

 The Feedstock Supply team has successfully developed and published a methodology for 

identifying beetle-kill mortality percentage from remote sensing imagery, and has begun 

to adapt these methods into different ecosystems via supplemental funding sources 

 The Harvest Logistics team has integrated data collected from observing harvest 

operations in Colorado and Montana into an optimization model identifying cost-

minimizing logistics designs 

 The System Performance and Sustainability teams are preparing for a busy summer 

2016 field season including efforts to understand biomass moisture for fire modeling, 

quantify post-harvest seedling density for regrowth modeling, implement continuous 

monitoring of GHG emissions in biochar-amended soils, and identify attitudes and 

barriers to forest bioenergy among project stakeholders and local communities. 

 The Education team has developed a set of undergraduate- and graduate-level courses 

on energy technology, assessment, and policy, and is working to expand them to online 

formats.  They continue to work extensively with K-12 teachers through a Teacher-In-

Residence program, a Lead Teachers curriculum development program, and an 

extensive program of webinars and field experiences.   

 The Extension, Outreach, Health & Safety teams continue to engage project 

stakeholders and generate engagement materials such as occupations health & safety 

videos (https://www.youtube.com/watch?v=nQr7awP_TB0) 

http://www.ingentaconnect.com/content/saf/fs/pre-prints/content-forsci15046
http://www.ingentaconnect.com/content/saf/fs/pre-prints/content-forsci15046
https://www.youtube.com/watch?v=nQr7awP_TB0
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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. 

 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.  Executive Committee members consist of those in 

the Project Management Team listed above, as well as: 

 Nathaniel Anderson, U.S. Forest Service 

 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. 
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 John Moore, Colorado State Univ. (Education Representative) 

 Dan Tinker, Univ. of Wyoming 

 Sarah Strauss, 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. 

The BANR Project Advisory Board (PAB) 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.  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 

 

Coordination, Collaboration, and Communication Activities 

 Project Governance Meetings  

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.  

Starting in 2016, we have bolstered the role of the executive committee to be a nexus for 

cross-task and cross-institutional integration, as administrative duties have declined since 

the start of the project.  Recent meetings have focused on progress reporting and 

identification of collaboration needs and priorities.  The Executive Committee has also 

started planning for the 2016 annual project meeting, as well as improved stakeholder 

engagement strategies.        

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 
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Committee meetings.  The Project Management is currently focusing on 2016 annual 

meeting planning, website improvements, working with the Extension team on stakeholder 

outreach efforts, and engagement with industrial partners.   

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.  We have expanded this effort to include better representation from the 

Education and Extension task teams as we re-design the public website to focus more 

on dissemination of project results and data products (see Communication Platforms 

section below for more detail).   

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 

collaboration with the U.S. Forest Service as a major landowner and stakeholder in the 

study region. 

Industrial Relations Committee (new) - This committee was formed recently in response 
to advice from the Project Advisory Board geared towards maximizing the impact of the 
project for industry.  The committee includes representation from the Harvest Logistics, 
Lifecycle Assessment, and Extension task teams, with the goal of identifying the 
maximum number of potential private sector consumers of BANR project results and 
data products.  The committee will also work with project industrial partners to 
assemble ‘talking points’ detailing their respective technologies, to ensure that 
information distributed through the project is both accurate and appropriate. Terms of 
Reference and exact committee activities are still pending. 

Site Selection Committee (now closed) - This committee was charged with developing 

requirements and a process for selecting shared intensive study sites for field research 

across the different project Task Teams.  Outcomes include the selection of intensive 

research sites and a report of the committee’s approach and conclusions, which was 

distributed to all members. 

Assessment Scenario Selection Committee (now closed) – This cross-task committee was 

convened to define a fixed number of generalized harvest prescriptions, logistics 
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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.  The final 

recommendations of this committee were approved by the Executive Committee in July 

2015 and distributed to all project members. 

 Task Team and Across-Task Meetings 

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.  

 Governance Documents 

Governance documents developed for the project include: 

Team Charter – Describes project governance structure, expectations of all project 

participants, and procedures for expansion of project members, and engagement with 

external stakeholders and the media. 

Intellectual Property Management Plan – Describes rights and responsibilities of all BANR 

participants with regard to the use and licensing of all prior and newly-generated 

intellectual property, trade secrets, and research material. 

BANR Roadmap - This document is used primarily by the Project Management Team and by 

the Executive Committee (EC) for project management to contextualize overall task 

progress and identify areas requiring further attention.  The document is also a general 

resource for the Project Advisory Board (PAB) and all BANR project members to understand 

project goals, organization, and status; updated copies will be posted to BaseCamp as they 

are available.  The document is arranged around project objectives rather than task groups 

as much as possible in order to present a more holistic view of progress.  The Roadmap is 

meant to be a living document, and we anticipate updating it regularly in the course of 

planning and progress evaluations. 

 

 Communication Platforms 

Improvements and maintenance of the BANR website (http://banr.colostate.edu/) have 

continued in Year 3, and we are currently planning a major update towards a more 

interactive and research-question-focused format consistent with the BANR Roadmap.  

While the current site is organized primarily around project task teams, the update will 

http://banr.colostate.edu/
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refocus the organization towards broad research questions and topics of public interest in 

order to make the material more accessible and relevant to the widest range of potential 

stakeholders.  Additionally, the updated site will feature expanded presence from the 

Education and Extension task teams in order to better disseminate project results, as well as 

more prominent integration of social media (see below) . 

In addition to the public website, the BANR team has actively been using Basecamp 

(https://basecamp.com/), web-based project management and collaboration software, to 

post discussion threads, share files, and add important events to shared calendars.  Given 

the multi-state and multi-institutional representation of the BANR team members, the aim 

of adopting Basecamp is to increase communication, transparency and collaboration across 

the project.  

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, all accessible through the main BANR website: 

Platform URL 

YouTube https://www.youtube.com/user/banrbioenergy 

Twitter https://twitter.com/BANR_Bioenergy 

Flickr https://www.flickr.com/photos/125635359@N06/ 

 

 Engagement 

Stakeholder engagement activities have been initiated or strengthened in a number of 

different areas: 

 The Extension team is currently planning for a regular external project newsletter that 

will update interested stakeholders on BANR activities (schedule TBD) 

 The BANR 2016 Annual Meeting, to be held in Laramie WY, will include an engagement 

event for local stakeholders, dovetailing with the efforts of the Industrial Relations 

Committee to identify the widest reach for BANR results and data products 

 The BANR website re-design should make project goals, activities, and outputs more 

accessible to a variety of potential stakeholders including landowners, educators, 

industry, and the general public 

 

https://basecamp.com/
https://www.youtube.com/user/banrbioenergy
https://twitter.com/BANR_Bioenergy
https://www.flickr.com/photos/125635359@N06/
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 Financial Matters  

No news to report.  

 

 

 

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
Daugaard

Task 3.1:  Environ. Impacts
Tinker/Rocca/Rhoades

Task 3.2:  Biochar
Cotrufo/Coleman/Rhoades

Task 3.4: LCA
Paustian/Field

Task 3.7: DSS
Paustian/Evangelista

Task 3.5: Financial Analys.
Anderson/Chung/Daugaard

Task 3.6: Socioecon. & 
Policy Analysis

P. Wilson/Cheng/Galvin/
Strauss

Task 4: Education
Moore/Covitt/Parker

Task 6: Health & Safety
Strauss

Task 5: Extension & Outreach
Kolb/Brooks/Mackes/

Reader/Geiger

Task 3.3:  Conversion Modeling
Daugaard

Final biomass 
atlas

Preliminary 
assessment

Predictive 
model

Supply chain 
optimization

Performance 
benchmarking

Sample testing in 
racetrack

Other impact 
measurements

C cycling 
measurements

Yield trials

Biochar 
characterization

GHG trials

Conversion mass/
energy/GHG balance

Lifecycle GHG 
accounting

Ecosystem 
modeling

Other lifecycle 
impacts

Spatial decision 
support system

Enterprise NPV 
estimates

Community 
acceptance study

Cost-benefit 
analysis

Policy analysis

Curricula building,  K-
graduate

Workforce training

Teacher professional 
development

Development of 
standards

Stakeholder 
engagementCommunity meetings, 

workshops

Online resources for 
stakeholders

Gathering of 
stakeholder feedback

Resource 
density

Biomass samples

Harv.
treatments

Costs
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Allometric studies in 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.  
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Maps of beetle-killed biomass will be derived from two products: a map of total 

biomass and mountain pine beetle outbreak severity. 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 time since death will be known. 

Forecasting of future outbreaks, planning of 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. 

 

Map of the percent dead canopy from the recent mountain pine beetle outbreak near Helena, 

MT. 

 

1. Planned Activities 

 Test spatial and temporal robustness of the mountain pine beetle outbreak severity 

model 

o Map outbreak severity in the Medicine Bow study site 

o Test performance of outbreak severity model when used to map spruce beetle 

outbreaks in southwest Colorado as a NASA DEVELOP project 
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o Test model performance when applied to imagery from years when training data 

is not available. If model is temporally robust, this technique could be used for 

applications such as aging feedstock, rapid detection of new outbreaks, and 

mapping the progression of outbreaks. 

 Refine biomass map of Colorado State Forest State Park 

 Combine biomass and outbreak severity maps to map beetle-kill biomass at Colorado 

State Forest State Park 

 

2. Accomplishments  

 Publications 

o Published paper about mapping mountain pine beetle outbreak severity as a 

continuous range of percent dead canopy 

o Continued progress on three peer-reviewed articles (see below); all nearing 

submission 

 

 Data collection 

o Began collecting training data from aerial imagery for mapping mountain pine 

beetle outbreak severity in the Medicine Bow case study region 

o Collected 400 photo interpreted locations for the Montana study site from 2009 

to test the temporal robustness of remote sensing mortality models 

o Summarized plot data shared by the Colorado State Forest State Park to improve 

biomass maps for the Colorado State Forest State Park 

o Planned destructive sampling of ponderosa pine and Douglas-fir and scanned 

sample trees with terrestrial lidar 

o Processed tree cores from field work at Colorado State Forest State Park to 

measure productivity  

o Working with FIA to gain access to actual plot locations 

 

 Modeling & mapping 

o Conducted initial modeling of mortality for the Montana study site using Landsat 

surface reflectance data to enable tests of temporal robustness 

o Mapped spruce beetle outbreak severity across Colorado as a NASA DEVELOP 

project 

o Recalculated lodgepole pine allometric equations with additional trees 

destructively sampled last summer 
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o Extracted tree volume from our terrestrial lidar scans of lodgepole pine in an 

effort to develop allometric equations of aboveground biomass without 

destructive sampling 

o Attended half-day training about the Forest Vegetation Simulator 

 

 Coordination 

o Met with the Colorado Forest Restoration Institute to identify potential overlap 

and collaboration between projects 

o Started coordinating Task 1 trip to Idaho this summer to get acquainted with 

study area and contacts 

o Reviewed literature and began preliminary analysis for short-term bark beetle 

predictions 
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Map showing percent dead canopy in spruce-dominated forests of the Medicine Bow BANR case 

study region. 

 

3. Explanation of Variances 

The combined map of beetle-kill biomass in the Medicine Bow study region has been 

delayed somewhat because the precursor products (biomass map and outbreak severity 

map) need further refinement before they are ready to combine.  In particular, the map of 

mountain pine beetle outbreak severity for this area is still being developed; we began 

collecting training data from aerial imagery for this model and mapped mortality in spruce 

forests of the same area.  We are also waiting because the extent of this product is 

dependent on conversations with FIA regarding the use of exact plot locations. We did not 
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complete the test of temporal robustness for the Montana study region because the quality 

of high-resolution data available for the region resulted in slower collection of reference 

data than expected; however, necessary reference data was ultimately collected and 

analysis was initiated. 

4. Plans for Next Period 

 Continue testing spatial and temporal robustness of mountain pine beetle outbreak 

severity model 

o Map mountain pine beetle outbreak severity in the Medicine Bow study region 

 Finalize biomass map of the Colorado State Forest State Park 

 Meet with the Colorado Forest Service to hand-off spatial products that may be useful 

for them, update them about BANR progress, and discuss future work at the State 

Forest State Park 

 Present the uses of remote sensing in the BANR project to the BANR teachers 

 Destructively sample 10 ponderosa pine and 10 Douglas-fir 

 Complete application process for FIA exact plot locations 

 

5. Publications/Presentations/Proposals Submitted 

Publications 

Chung, W., H. Han, N. Anderson, P.H. Evangelista, A.G. Vorster. In prep. Estimating 

Aboveground Biomass of Beetle-Killed Lodgepole Pine in the Southern Rocky Mountains of 

Northern Colorado.  

Long, J. and R. Lawrence. 2016. Mapping percent mortality due to mountain pine bark-

beetle damage. Forest Science. 

Vorster, A.G., P.H. Evangelista, T.J. Stohlgren, S. Kumar, R. Hubbard, T. Cheng, C.C. Rhoades, 

K. Elder. In prep. Severity of a mountain pine beetle outbreak across a range of stand 

conditions in Fraser Experimental Forest, Colorado, United States. For Forest Ecology and 

Management. 

Young, N., S. Chignell, R. Anderson, A.G. Vorster, R.L. Lawrence. In prep. A survival guide to 

Landsat preprocessing. 

Oral Presentations 



Bioenergy Alliance Network of the Rockies  
 

Interim Progress Report: April 2016 

 

14 

Rounds, E., S. Krail, D. Schulte, A. Hilte, S. Caroll, P. Engelstad, B.D. Woodward. Case Studies 

Mapping Spruce Beetle Mortality and Fire Susceptibility in Colorado and Wyoming. Natural 

Resource Ecology Laboratory Special Seminar. March 23, 2016. Fort Collins, Colorado. 

Proposals Submitted 

Woodward, B., A.G. Vorster, P.H. Evangelista. 2016. Utilizing NASA Earth Observations to 

Reconstruct and Label Historical Forest Disturbances in the Southern Rocky Mountains. 

NASA DEVELOP Summer 2016 Proposal. 

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. 

Robert Sturtevant, Forester, Colorado State Univ. 

Shannon Savage, Post-doctoral Researcher, Montana State Univ. 

Ryan Anderson, Research Associate, Colorado State Univ. 

Brian Woodward, Graduate Student, Colorado State Univ. 

Dr. Thomas Stohlgren, Research Scientist, Colorado State Univ. 

Emma Bode, Research Assistant, Montana State Univ. 
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Waste biomass left over from timber harvest at the University of Idaho Experimental Forest  

 

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 producing 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 trees for bio-based energy, fuels and products in the 

interior mountain West, subject to interactions with competing and complimentary uses 

(dimensional lumber, pulp, pellets, etc.) and associated with the coverage and capacity 

of existing forest road networks.  Research activities will focus on developing empirical 

cost algorithms for biomass recovery systems that are not well-characterized in the 
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existing literature, including collection of existing slash piles and the recovery of under-

utilized biomass fractions from existing salvage harvests for timber products (e.g., 

sawlogs, post and pole, firewood, etc.), considering biomass chipping and grinding in-

woods, 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 support and 

parameterize the financial analysis and lifecycle assessment task analyses.   

1. Planned Activities (previously planned for this reporting period) 

 Conduct biomass operations research on beetle-kill stand harvesting operations in 

Colorado State Forest late November/December 2015 

 Complete annotated bibliography on woody biomass harvesting, processing, and 

transportation 

 Complete sampling delayed by fire on Nez Perce-Clearwater National Forest 

 Complete sampling to quantify effects of beetle kill, debarking and fire salvage on wood 

pellet quality  

 Conduct spatial analysis of harvest system options for steep slopes in beetle-kill areas 

 Conduct evaluation of harvest scheduling options for silvicultural treatments during 

active beetle outbreaks  

 Develop a mathematical optimization model to select cost-efficient feedstock logistics in 

forest residue recovery operations 

 Complete data analysis of the MT and CO field operations studies to develop 

productivity and cost models for beetle killed stand harvesting operations 

 Prepare and submit three manuscripts for peer-reviewed journal publication: Beetle-

killed lodgepole pine allometric equations, MT harvesting time study, and feedstock 

logistics optimization 

 Continue market analysis to identify existing products made from beetle-killed timber 

and characterize supply chains and timber specifications for those products 

 Debug the tactical feedstock procurement model and package into the RMRS raster 

utility toolbar 

 Replicate the Helena tactical planning study for Colorado sites (dependent upon FIA 

data) 

 Publish the methods and results of the tactical feedstock procurement model 

 

 

2. Accomplishments  
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 Developed experimental design and data collection schemes for beetle-killed stand 

harvesting operations in the Colorado State Forest State Park in Northern Colorado 

 Conducted a detailed time study on beetle-killed stand harvesting in the Colorado State 

Forest State Park in December 2015.  The study objective was to compare a whole-tree 

harvesting method with the conventional “lop & scatter” method in terms of system 

productivity and production cost. 

 Developed productivity and cost estimating models for beetle-killed stand harvesting 

using the MT and CO field operations data 

 Developed a mixed-integer mathematical optimization model to select cost-efficient 

feedstock logistics in forest residue recovery operations 

 Completed annotated bibliography on woody biomass harvesting, processing, and 

transportation.  This work will provide inputs necessary for optimizing feedstock 

logistics and supply chains.  

 Completed first draft of two manuscripts for peer-reviewed journal publication: Beetle-

killed lodgepole pine allometric equations and MT harvesting time study 

 Completed tactical feedstock procurement model and packaged it into the RMRS raster 

utility toolbar 

 Completed initial analysis of the Helena area woodshed using the tactical feedstock 

procurement tool in ArcGIS 

 A new, stand-level simulation model for analysis of harvesting options on irregular 

topography in the Inland Northwest was developed   

 A cost model for small landowners using fire salvage and beetle-killed wood was 

developed for the Idaho study area in collaboration with pellet feedstock evaluation 

bridging work with Task 2.2 – Pellets production and analysis is ongoing  

 Spatial data were processed and a preliminary analysis of harvest scheduling options 

under beetle spread was carried out using Idaho data  

 MS thesis successfully defended (Ryan Jacobson)    

 

 

3. Explanation of Variances 

 The December 2015 field study completed the fieldwork in CSF that was delayed seven 

months due to early breakup in March 

 Our procurement analysis has some dependency on the Feedstock Supply task team’s 

application for exact plot locations for northern Colorado FIA data 
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 A different research approach was taken on the Idaho study site sampling; a detailed 

production and cost simulation model was developed prior to sampling. Model 

predictions will then be evaluated using field data collected in summer 2016. 

 

4. Plans for Next Period 

 Integrate the new beetle-killed tree allometric equations, harvesting cost models and 

feedstock optimization models, and apply them to a large landscape (e.g., Colorado 

State Forest State Park) to estimate available biomass and the stump-to-gate cost of 

feedstock across the landscape 

 Complete MS thesis on the productivity and cost model for downed-tree harvesting 

(Yaejun Kim – MS student) 

 Continue work on a variety of manuscripts for peer-reviewed journal submission 

 Beetle-killed lodgepole pine allometric equations 

 productivity and cost model of downed tree harvesting operations 

 mathematical model for feedstock logistics optimization 

 cost and productivity comparison of two beetle-killed stand harvesting methods 

 description and application of steep slope harvesting model 

 production, costs and pellet quality for small-scale wood pellet production from 

beetle-killed timber 

 Submit manuscript describing RMRS Raster Utility 

 Draft MS thesis on the production and cost of steep slope harvesting options in beetle-

killed timber in the Inland Northwest (Ryer Becker – MS student) 

 Conduct follow-up wood pellet studies in conjunction with Cool Planet Energy Systems, 

task 2.2 as needed  

 

5. Publications/Presentations/Proposals Submitted 

Anderson, N., and D. Mitchell. Accepted, pending revisions. Forest operations and biomass 

logistics to improve efficiency, value and sustainability. Submitted to BioEnergy Research, 

Special Issue on USDA Biomass and Bioenergy Research. 

Anderson, N. and J. Moore. 2015 (both presented). Bioenergy Alliance Network of the Rockies 

Education Panel Discussion (presentations followed by panel discussion). 2015 AFRI Project 

Directors Meeting, Denver, CO. 
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Jacobson, R., R.F. Keefe, Smith, A.M.S., Laninga, T.J., Inman, D., Metlen, S. Saul, D.A., and S.M. 

Newman (Pending revisions). Multi spatial analysis of forest residue utilization for 

bioenergy. Biofuels, Bioproducts, and Biorefining 

Becker, R and R.F. Keefe. (2015) Production and logistical analysis of harvesting beetle-killed 

timber for bioenergy on marginal cable logging hillslopes in the Inland Northwest. Society of 

American Foresters Annual Meeting, Baton Rouge, LA. (FTSB Outstanding Graduate 

Presentation Award winner) 

 

6. Participants 

Dr. Nate Anderson, Rocky Mountain Research Station 

Dr. Woodam Chung, Oregon State University 

Dr. Rob Keefe, University of Idaho 

Dr. Hee Han, Oregon State University 

John Hogland, Rocky Mountain Research Station 

Ryer Becker (MS student), University of Idaho 

Ryan Jacobson (MS student), University of Idaho 

Lucas Wells (PhD student), Oregon State University 

Ji She (PhD student), Oregon State University 

Xuexian Qin (PhD student), University of Idaho 

Yaejun Kim (MS student), Oregon State University 

Koryn Haight (Undergraduate), University of Montana 

 

Task 2.2: Feedstock Preprocessing 

Relevance to overall BANR objectives - Task 2.2 will develop biomass quality and 

preprocessing specifications for compatibility with the CPES conversion technology 

Biomass feedstock must be prepared in a way to ensure operability of the Cool Planet 

Energy Systems (CPES) biomass conversion 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 and quality (e.g. bark 

content, wood deterioration) that could be obtained from silvicultural treatments in 
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beetle-impacted stands.  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-treatment operations required 

to produce an acceptable final feedstock product. 

1. Planned Activities 

 Procure beetle kill pellet feedstock for longer runs in the CPES integrated pilot plant 

 Procure chips or roundwood of known provenance, species and mortality condition 

for pellet manufacturing 

 Identify a suitable university or industry partner to pelletize those chips for testing 

 Test new feedstocks as they become available, with the objective of eventually 

testing:  

o Both lodgepole pine and ponderosa pine 

o A range of mortality  

o Different levels of rot and degradation 

o Multiple sites across the study region 

  

2. Accomplishments   

 Developed feedstock acquisition plan and timelines with Harvest Logistics (Task 2.1) 

team for transfer of biomass samples for testing in the CPES system 

 Procured logs for manufacture of experimental pellets of different feedstock 

characteristics and blends  

 Procured samples for testing: 

o Bulk beetle kill pellets for integrated pilot scale testing from Confluence 

Energy (Levine and Mathis), Kremmling, Colorado 

o Experimental feedstock pellets from University of Idaho from a variety of 

biomass sources, including salvage of wildfire-killed trees.    

 

3. Explanation of Variances 
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 After examining the possibility of using chips or crumbles as feedstock, the team has 

decided to use pelletized biomass to facilitate comparisons with previous work at 

CPES and assure compatibility with existing feedstock handling systems 

 Confluence Energy, a new BANR project affiliate, is providing biomass pellets 

manufactured from beetle kill timber from a stewardship sale on National Forest 

land in Colorado. This replaces other options discussed in previous reports. 

 Members of the Task 2.1 team from University of Idaho (Keefe and Qin, University of 

Idaho) are now providing pellets to CPES for experimental runs examining various 

pellet formulations. This replaces other options discussed in previous reports. 

 Feedstock from fire salvage has been added to the list of feedstocks being tested. 

This opportunity arose from the active fire season in Idaho in 2015, and an 

escalation of fire salvage treatments and availability of associated biomass. 

4. Plans for Next Period 

 Continue pelletization work at UI; conduct follow-up studies as needed 

 Provide additional pelleted feedstock to CPES as needed 

 Complete and submit manuscript for peer review: production, costs, and pellet 

quality for small-scale production of pellets from beetle-kill, green, and fire-salvage 

wood (cross-task collaboration with Task 2.1)  

 

5. Publications/Presentations/Proposals Submitted 

None this reporting period. 

6. Participants 

Dr. Daren Daugaard, Task Lead, Cool Planet Energy Systems 

Amanda Galtress, Cool Planet Energy Systems 

Dr. Robert Keefe, University of Idaho 

Dr. Nathaniel Anderson, Rocky Mountain Research Station 

Xuexian Qin (PhD student), University of Idaho 
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Landscape following harvest of beetle-killed lodgepole pine in Colorado State Forest State Park 

 

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 below-ground carbon and nutrient stocks and fluxes, net primary productivity, soil 
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loss, clean water delivery and biodiversity.  The objective of the Environmental Impacts 

task is to quantify and evaluate the 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 two 

ways: 1) in a small number of ‘intensive’ sites where sampling is done both before and 

after stand harvest; and 2) a larger number of ‘extensive’ study sites where a 

retrospective approach is applied to sites that were harvested 5-10 years in the past 

following bark beetle impacts.  

1. Planned Activities 

Our task group objectives this reporting period were to: 

 

 Continue data entry and analyses of field data during the fall and spring semesters at 

both the University of Wyoming and Colorado State University. In the spring we will 

have a CSU undergraduate that is part of the SUPER (Skills for Undergraduate 

Participation in Ecological Research) program of the NREL joining our team to 

participate in measuring residual biomass in each of our four sites and analyzing the 

field data of 2015.  Fuel moisture samples from the Colorado State Forest will also be 

processed during this time. 

 Develop sampling protocols for quantifying treefall rates in permanent plots/transects 

in all of our existing and planned study areas 

 Design our study of the influence of biomass removal/retention on soil carbon and 

nutrient cycling 

 Continue to develop our forest, fuels, fire, and ecosystem process modeling using 

models such as FVS – FFE in coordination with the LCA task group 

 Expand and sample historic harvest networks in CO 

 Fine-tune plans for new harvest studies in the CO State Forest, Nez Perce NF, and 

forests in Montana.  

 Continue to coordinate with the Feedstock Supply (Task 1) and Harvest Logistics (Task 

2.1) teams on research site selections within the BANR study area  

 Visit potential field sites in Montana and Idaho  
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2. Accomplishments  

Fall and winter months are always times for data processing and planning, including fine-

tuning our upcoming 2016 summer field effort. We also met with folks from the LCA task 

group in late fall of 2015 to continue coordination of the future modeling efforts, 

specifically forest development and fire scenarios. 

Tinker and Rhoades once again visited potential field study sites in MT and ID in late 

October/early November, and met with several forest managers in those areas. Notably, we 

were able to identify four independent sites in Montana to be sampled this coming 

summer: South Butte (Beaverhead-Deerlodge NF); Rogers Pass (BLM); Lincoln (Helena NF) 

and Lubrecht Experimental Forest at the University of Montana. We visited harvested sites 

in the Nez Perce NF in Idaho, but were not able to identify suitable field sites (see more 

below in Explanation of Variance section).  

Bethany Avera, PhD student at CSU, began long-term incubations of soil samples for labile 

soil C and mineralizable N. These soil samples were collected during late September and 

early October of last year from each of the four sites in Northern Colorado. Bethany 

performed additional textural analysis and C fractionation, KCl extraction for available soil 

N, quantified total C and N, and measured microbial biomass on each of the soil samples. 

Bethany continues to develop new questions and plan additional soil sampling for the 2016 

field season. 

Paul Hood, a MS student at UW, analyzed data from ten weather stations and 30 fuel 

moisture stations that were sampled throughout the summer and early fall of 2015. These 

data will be extremely useful for understanding how fuel moisture changes throughout the 

fire season and can be used to parameterize fire behavior models in the coming months. 

Paul also presented a poster in early April at the International Association of Wildland Fire 

annual meeting in Portland, Oregon, highlighting the findings from the fuel/moisture work. 

Chuck Rhoades began a region-wide assessment of tree stocking surveys from several 

national forests in the BANR study areas, using harvest and re-measurement data on 

seedling stocking densities from USFS data bases. This effort is yet another way to evaluate 

impacts of harvesting on seedling regeneration success region-wide without intensive field 

efforts. 

3. Explanation of Variances 
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As mentioned earlier, while we visited several field sites and met with several resource 

managers in Idaho, we were unable to locate suitable sites for field sampling for the 2016 

season.  While we intend to examine a variety of forest types around the BANR region, the 

forests in Idaho were mostly mixed conifer, with little evidence of mortality from bark 

beetles.  Also, the harvest treatments were very different from those we have sampled in 

Northern Colorado and the ones that are planned for sampling in Montana.  Efforts to 

determine the most relevant Environmental Impacts research activities for this site are 

ongoing.   

4. Plans for Next Period 

We will continue data entry and analyses during the spring semester at both the University 

of Wyoming and Colorado State University. We will finalize plans for the upcoming 2016 

field season, including the hiring of undergraduate field assistants (approximately five) to 

help with the sampling efforts. In addition, we plan the following: 

 

1. Make one final visit to the Montana field sites (and perhaps Idaho) to identify additional 

sample sites for the summer, just before we begin the field season 

2. Conduct the 2016 summer field sampling effort, returning to sites in northern Colorado 

and beginning the sampling effort in Montana (and possibly Idaho, if suitable sites are 

identified). This will be the largest and most important activity of the next reporting 

period. 

3. Begin data entry and sample processing from the 2016 field effort 

4. Continue collecting stocking survey data from BANR-region National Forests 

5. Expand the forest structure and fire modeling effort, in cooperation with the LCA task 

group 

6. Paul Hood, MS student at University of Wyoming, will defend his thesis and graduate in 

May 2016, and will submit a manuscript (currently in preparation) to Forest Ecology and 

Management on his fuel and moisture research 

5. Publications/Presentations/Proposals Submitted 

Hood, P., K. Nelson, C. Rhoades, and D. Tinker. Post-mountain pine beetle salvage 

treatments: fuel loads and fuel moisture. International Association of Wildland Fire, 

Portland, Oregon. April 12, 2016. 

 

6. Participants 

Dr. Dan Tinker, Team Co-Lead, Univ. of Wyoming 
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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. 

Bethany Avera, PhD Student Researcher, Colorado State University 

Paul Hood, MS 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 conversion co-product across a variety of 

agricultural, forestry, and environmental remediation applications 

Biochar is the solid carbon-rich co-product of most thermochemical bioenergy 

conversion systems.  When used as soil amendment in crop fields or soil restoration 

projects biochar has great potential value in improving the use efficiency of other inputs 

like fertilizer and irrigation water, and it can improve system greenhouse gas balances 

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, with few tools available to predict biochar 

agronomic or GHG performance in different systems.  The goal of the Biochar task is to 

study the effect of pine wood char on soil biogeochemical processes, plant growth, and 

ecosystem GHG balances in agricultural and forest systems, to facilitate the 

representation of these benefits in system environmental and financial performance 

models.  

1. Planned Activities 

 Analyze the data collected during the growing season at all field sites 

 Complete a lab incubation experiment to investigate the mechanisms of biochar 

effects on soil N2O emissions 

 Prepare manuscripts on the incubation experiment and the long-term forestry plots 

 Plan activates for the 2016 field growing season 
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2. Accomplishments  

 We have completed most of the last field season data processing at the three field 

study sites. At all study sites biochar amendments significantly increased soil C 

content, had variable impacts on soil water and nutrient dynamics, but did not 

result in a significant change in plant growth. Data from the continuous GHG 

monitoring system indicated a good performance of the system, and showed 

promise for integrating continuous measurements with discrete replicated 

measurements obtained by static chambers and gas chromatography.  

 The lab incubation experiment to investigate the mechanisms of biochar effects on 

soil N2O emissions has been successfully completed 

 Writing has progressed slower than hoped, but it is ongoing. The Biochar in 

Colorado fact sheet is now published. 

 The Task members met to discuss results from the previous field season and plan 

activities for next season. These will mostly represent a continuation of monitoring 

the field sites, with an intense continuous GHG monitoring campaign at the corn 

field site. 
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Nitrogen and water dynamics, and plant growth as affected by pine-beetle killed wood biochar 

in interaction with different irrigation levels in agricultural soil or just biochar in forest soil 
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Continuous monitoring of N2O fluxes in pine-beetle killed biochar amended and control 

agricultural field plots by our continuous automatic GHG monitoring system, with a picture of an 

automatic and a static chamber 

 

3. Explanation of Variances 

 

None to report. 

 

4. Plans for Next Period 

 Continuous monitoring of the forest, corn and peach orchard field sites during the 

growing season. 

 Conduct a GHG monitoring campaign at the corn site, where the automatic 

chamber-CRDS system will be used for un-replicated continuous monitoring of CO2 

and N2O fluxes, while static chambers coupled with gas-chromatography will be 

used for special replication flux data. 

 Continue with data analyses  

 Progress with writing of publication. 

 Present initial results at the US Biochar conference.  

 

5. Publications/Presentations/Proposals Submitted 
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Ramlow, M., Keske, C.M.H. & Cotrufo, M.F. (2016). Biochar in Colorado. Colorado State 

University Extension. Crop Series|Soil. Fact sheet N.0.509   

M.F. Cotrufo (co_PI, NSF-INFEWS, $2,998,751, Submitted): Putting waste to work: Enabling 

adoption of organic soil amendments for improved agricultural water-use efficiency.  

Dr. C. Rhoades and Matt Ramlow presented biochar related research to USFS silviculturalist and 

road engineer (Santa Fe National Forest, New Mexico). 

Dr, M. F. Cotrufo and Erika Foster presented to the Boulder County on opportunities to use 

biochar to make productive use of organic waste and improve soil heath. 

Members of the BANR LCA and biochar teams are starting to work with industrial partner CPES 

to explore the potential for a follow-up proposal on the value of biochar in animal production 

systems.  

 

6. Participants 

Dr. M. Francesca Cotrufo, Task Lead, Colorado State Univ. 

Dr. Charles Rhoades, U.S. Forest Service 

Dr. Mark Coleman, Univ. of Idaho 

Dr. Greg Litus, Colorado State Univ. 

Dr. Jordana LaFantasie, Colorado State Univ. 

PhD student, Matt Ramlow, Colorado State Univ.  

PhD student, Jessica Sarauer, Univ. of Idaho 

PhD student, Erika Foster, Colorado State Univ. 

 

 

Task 3.3: Conversion Modeling 

Relevance to overall BANR objectives – Task 3.3 evaluates the conversion of beetle-kill 

pine to fuels as well as useable biochar.  The goal is to generate basic models of the yields 

and energy required to process beetle killed pine that can be used for sustainability 

assessment. 

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 
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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 and Financial Analysis.  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 

 Perform characterization of feedstocks for small pilot scale runs 

 Convert beetle-killed feedstock on integrated pilot scale unit to produce gallon 

quantities of blend stock fuel 

 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 and Safety team (Task 6) on assessment needs 

 

2. Accomplishments  

A full chemical composition of feedstock for integrated pilot scale unit has been performed.  

Initial set-up and testing of integrated pilot scale is complete with initial runs planned for 

the upcoming weeks. 

3. Explanation of Variances 

Feedstock from fire salvage has been added to the list of feedstocks being tested. This 

opportunity arose from the active fire season in Idaho in 2015, and an escalation of fire 

salvage treatments and availability of associated biomass.   

4. Plans for Next Period 

 Chemical composition will be evaluated for a range of feedstock based on years after 

infestation or tree death and site location, as well as partially (naturally) burned from 

wildfire 

 Small benchtop-scale evaluation of beetle killed pine will continue 

 Large pilot production of 40 liters (10 gallons) of finished fuel utilizing beetle killed pine 

as the feedstock 

 Host LCA team members for observation of pilot-scale conversion system in Camarillo, 

CA 
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5. Publications/Presentations/Proposals Submitted 

None this reporting period. 

6. Participants 

Daren Daugaard, Task Lead, Cool Planet Energy Systems 

Nathaniel Anderson, U.S. Forest Service 

Amanda Galtress, 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 

 Building off the existing exploratory analysis, initiate a first-order lifecycle assessment of 

beetle-kill utilization for the broader Rocky Mountain region, based on published data 

sources and using a generic forest bioenergy pathway in GREET or similar LCA software, 

including a sensitivity analysis.  Specifically: 
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o Supply chain modeling – Compile available woody bioenergy supply chain 

models from collaborating CAP and BRDI projects, and re-produce in GREET LCA 

software.  Construct a data model for updating default GREET woody biomass 

harvest and transport model with BANR primary harvest logistics data.  

o Ecosystem modeling – Complete review of existing landscape-scale forest C 

dynamics literature, and select an appropriate modeling framework for BANR.  

Initiate ecosystem carbon modeling for Medicine Bow Case Study Region 

o Dynamic integration – code alternate temporally-explicit climate impact metrics, 

and prepare a manuscript comparing them in the context of a single set of 

woody bioenergy system scenarios 

 Continue to periodically engage with the BANR LCA stakeholders focus group, with an 

eye towards re-convening a meeting in Fall 2016 to formally review the 1st-order LCA 

 

2. Accomplishments  

 Ecosystem modeling 

o Coordinated with members of the Task 1 & 3.1 teams on pooling resources and 

methodologies for stand-level modeling of forest growth and wildfire 

vulnerability using the Forest Vegetation Simulator (FVS) tool 

o Published a related manuscript on spatially-explicit bioenergy greenhouse gas 

accounting (Field et al. 2016), with an additional review article and a landscape 

design optimization study in preparation.  While these studies focus on a 

different application, the tools and methods developed are highly relevant to the 

BANR LCA effort.   

o Worked with collaborators from Dartmouth and the NEWBio project to prepare 

a related manuscript (Davis et al., in preparation) on the relative GHG mitigation 

benefits of managing forests and abandoned agricultural areas for bioenergy 

versus having them revert to natural succession.  The analysis serves as an 

introduction to the temporally-explicit climate impact accounting methods under 

development for the BANR analysis.  

 Supply chain modeling 

o Worked with new BANR Affiliate Confluence Energy to conduct a preliminary 

review of the GHG balance of the pyrolysis unit at their Kremmling, CO facility 

and produce an associated whitepaper.  
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o Submitted a related publication (Field et al., in review) evaluating the GHG 

mitigation and economic performance of small-scale distributed gasification 

units in Asia.  The methods developed here will be adapted to evaluate the 

Confluence Energy and Cool Planet Energy Systems conversion technologies. 

o Planned a visit to the Cool Planet Energy Systems pilot-scale conversion facility in 

Camarillo, CA for the end of April.   LCA team members will observe the 

generation of liquid transportation fuels and biochar from beetle-kill wood 

sourced from the BANR project, and work on a system mass & energy balance 

model.  

 System integration- Continued to refine system GHG performance sensitivity analysis 

(see figure) 

 Provided technical feedback on proposed fuels reduction and biochar production 

legislation in the Colorado State Legislature.  Offered testimony on a bill in both House 

and Senate committee hearings, and provided information to legislative aides.  

 

Sensitivity of beetle-kill bioenergy system GHG footprint to 10% perturbations of various supply 

chain (red) and ecosystem (green) characteristics 

 

3. Explanation of Variances 

We continue to reorganize and adjust our forest ecosystem modeling efforts in the face of 

previous unexpected trainee turnover and in response to selections by the BANR Site 

Selection and Scenario Selection committees.  After reevaluating the task budget, we have 
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decided to pursue a new hire at CSU to supplement our LCA efforts.  These issues 

notwithstanding, we are currently initiatin exploratory FVS modeling work, to be 

coordinated and consolidated across the various project task teams this spring and summer.   

4. Plans for Next Period 

 Hire a research associate or post-doctoral fellow to focus on lifecycle assessment data 

collection and/or model development 

 Continue to coordinate with Task 1, 3.1 on forest stand productivity and wildfire 

vulnerability modeling work; initiate ecosystem carbon modeling for Medicine Bow Case 

Study Region 

 Compile available woody bioenergy supply chain models from collaborating CAP and 

BRDI projects, and re-produce in GREET LCA software 

 Expand on the preliminary temporally-explicit climate impact metrics work, and prepare 

a manuscript exploring the implication of metric choice for various feedstock production 

systems 

 Start planning an LCA stakeholder follow-up meeting for Fall/Winter 2016 to formally 

review the 1st-order LCA 

 

5. Publications/Presentations/Proposals Submitted 

Publications 

Field JL, Marx E, Easter M, Adler PR, Paustian K (2015) Ecosystem model parameterization 

and adaptation for sustainable cellulosic biofuel landscape design. GCB Bioenergy, DOI: 

10.1111/gcbb.12316. 

Field JL, Tanger P, Haefele SM (in review) Agricultural residue gasification for low-cost, low-

carbon decentralized power: an empirical case study in Cambodia. 

Davis EB, Lynd LR, Field JL, et al. (in preparation) Greenhouse Gas Emission Reduction from 

Biofuels and Ecosystem Carbon Storage. 

Presentations 

Testimony before the Colorado Legislature regarding bill 16-007, Concerning the 

Establishment of a Multiplier in the Renewable Energy Standard for Electricity Generated 

from Certain Types of Biomass to Provide an Incentive to Use Materials Located Within 

Areas that Have a High Risk of Wildfire.  

 Testimony before the Colorado State Senate Agriculture, Natural Resources, & 

Energy subcommittee (February 23, 2016) 

http://onlinelibrary.wiley.com/doi/10.1111/gcbb.12316/abstract
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 Testimony before the Colorado House of Representatives Transportation & Energy 

subcommittee (March 9, 2016) 

Field, J.L. Adler, P.R., Evans, S.G., Marx, E., Easter, M. & Paustian, K. (2015, December 14). 

High-Resolution Biogeochemical Simulation Identifies Practical Opportunities for 

Bioenergy Landscape Intensification. Poster at the American Geophysical Union Fall 

Meeting, San Francisco, CA.  

Proposals 

Members of the BANR LCA and biochar teams are starting to work with industrial partner 

CPES to explore the potential for a follow-up proposal on the value of biochar in animal 

production systems.  

6. Participants 

Dr. Keith Paustian, Task Lead, Colorado State Univ. 

Dr. Richard Bergmann, Investigator, Forest Products Laboratory 

Mark Easter, Research Associate, Colorado State Univ. 

Dr. John Field, Research Scientist, Colorado State Univ. 

Dr. Melannie Hartman, Research Scientist, Colorado State Univ. 

Dr. William Parton, Faculty, Colorado State Univ. 

Dr. John Sheehan, Research Scientist, 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 

The unique nature of the beetle-kill resource and CPES conversion platform presents 

novel challenges and opportunities for the design of economically viable biofuel 

production systems.  The Financial Analysis task will leverage the operations research 

experience of the team to explore beetle-kill harvest logistics and mobile pyrolysis unit 

operation in order to estimate the economic feasibility of beetle-kill bioenergy scenarios 

at the enterprise scale. 

1. Planned Activities 
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 Rewrite the study plan to take a techno-economic approach comparing multiple systems 

deployed in the northern Rockies and using beetle killed feedstock, heavily leveraging 

previous and ongoing TEA analyses, including NARA, as well as existing software to 

facilitate such analysis 

 Work more closely with the LCA team and others to understand cross-task needs and 

requirements for financial and economic analysis 

 

2. Accomplishments  

 Used the NREL HOMER model to examine a distributed scale 1.2 MW conversion system 

with biochar co-production 

 Discussed cross task collaboration with the LCA team 

3. Explanation of Variances 

None to report 

4. Plans for Next Period 

 Complete HOMER analysis, including manuscript 

 Hire post doc. The team will be adding a post doc or research associate to carry out 

economic analysis and serve as the bridge between tasks associated with economic 

analysis. 

 Work with post doc to refine the scope of work and conduct the required studies 

5. Publications/Presentations/Proposals Submitted 

None this reporting period 

6. Participants 

Nathaniel Anderson, Task Lead, U.S. Forest Service 

Daren Daugaard, Cool Planet Energy Systems 

Martin Twer, Montana State University 

Keith Paustian, Colorado State University 

John Field, Colorado State University 
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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 an assessment of the forest 

biomass on the landscape, the actual supply of biomass is influenced by the social 

acceptability, economic viability, and public policy support for wood harvesting and 

removal.  The Socioeconomic & Policy Analysis task team is composed of scientists 

representing social, economic, and policy sciences working collaboratively to uncover 

and analyze these influences in selectively sampled areas of the BANR project area.  This 

work is essential for anticipating potential political or social barriers to harvesting and 

utilizing beetle-kill timber, and for generating robust data concerning benefits and costs 

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 

 For the community-level key informant interviews across the BANR project sites, 

interviews will be transcribed, coded, and analyzed 

 Develop white papers for each community-level case study 

 Plan continuation of place-based ethnographies in each of four case sites in Summer 

2016, including participant observation, semi-structured interviews, discourse analysis, 

and archival/historical analysis 

 Compile agency capacity demands and cost-structure of US Forest Service assessment, 

planning, implementation, and administration of beetle-kill timber projects across the 

BANR project sites 

 For the in-depth policy analysis in Idaho, a web-based survey will be administered to 

differentiate within and among BANR states (i.e. dependent variable) regarding their 

acceptance of woody biomass utilization as a restoration tool 

 

2. Accomplishments  

 

 Ongoing transcription, coding, and analysis of 55 interviews from Colorado, Idaho, 

Montana, and Wyoming key informants 
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 Ongoing collection of data from US Forest Service personnel and databases on agency 

capacity and cost-structure associated with assessment, planning, implementation, and 

administration of beetle-kill timber projects, starting with the Arapaho-Roosevelt 

National Forest in Colorado 

 Successfully completed a web-based survey regarding acceptance of woody biomass 

utilization as a restoration tool 

 

3. Explanation of Variances 

None to report this period 

4. Plans for Next Period 

 Complete transcription and coding of community-level key informant interviews across 

the BANR project sites 

 Draft white papers for each community-level case study 

 Submit manuscripts of BANR research results for publication 

 Overlay Task 1.1 biomass data and socio-economic data in each BANR project area 

 Present preliminary results to professional and stakeholder audiences, e.g., Society for 

Applied Anthropology, Wyoming Forest Biomass Energy Conference 

 Plan continuation of place-based ethnographies in each of four case sites in Summer 

2016, including participant observation, semi-structured interviews, discourse analysis, 

and archival/historical analysis 

 Develop and implement a data collection protocol to compile agency cost-structure of 

US Forest Service assessment, planning, implementation, and administration of beetle-

kill timber projects across the BANR project sites using results from the Arapaho-

Roosevelt National Forest pilot study 

 

5. Publications /Presentations/Proposals Submitted 

Article accepted for publication in the April edition of Biomass Magazine entitled, “Woody 

Biomass from Forest Operations in the Inland Northwest Region” lead authored by David 

Jackson, BANR Graduate Research Assistant, University of Idaho (advisor: Patrick Wilson) 

Budowle, R. Submitted Wenner-Gren Foundation proposal for BANR-related dissertation 

research 

Budowle, R. Submitted National Science Foundation proposal for BANR-related dissertation 

research 
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6. Participants 

Dr. Antony Cheng, Task Lead, Colorado State Univ. 

Dr. Kathleen Galvin, Faculty, Colorado State Univ. 

Dr. Sarah Strauss, Faculty, Univ. of Wyoming 

Dr. Patrick Wilson, Faculty, Univ. of Idaho 

Tyler Beeton, PhD student, Colorado State Univ. 

Rachael Budowle, PhD student, University of Wyoming 

Jared Dunn, PhD student, Colorado State Univ. 

Dr. Trevor Durbin, Post-Doctoral Researcher, University of Wyoming 

David J. Jackson, PhD student, Univ. of Idaho 

 

 

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.   

1. Planned Activities 

 Schedule follow-up cross-task meetings with Feedstock Supply (Task 1), Harvest Logistics 

(Task 2.1), Environmental Impacts (Task 3.1), Lifecycle Assessment (Task 3.4), Financial 
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Analysis (Task 3.5), and Socioeconomic & Policy Analysis (Task 3.6) teams to continue 

work preliminary data specifications for their respective inputs to the DSS 

 Continue to participate in LCA stakeholder focus group engagement 

2. Accomplishments  

Recent work has focused on the development of BLUGRASS, a related bioenergy DSS 

prototype focusing on landscape design for dedicated energy crop production 

(http://bfuels.nrel.colostate.edu/).  Many of the capabilities being incorporated into the 

BLUGRASS system will be adapted for the eventual BANR DSS tool, including the map-based 

graphical user interface and underlying methodologies for model parameterization, 

validation, and data management. 

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 ecosystem model selection 

process described previously. 

4. Plans for Next Period 

 Continued development and testing of the BLUGRASS system 

 Presentation of BLUGRASS to other BANR task groups for their detailed feedback 

 Planning for a DSS session at Fall/Winter 2016 BANR LCA Stakeholder event 

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 

Mark Easter, Research Associate, Colorado State Univ. 

Dr. John Field, Research Scientist, Colorado State Univ. 

Dr. John Sheehan, Research Scientist, Colorado State Univ. 

  

http://bfuels.nrel.colostate.edu/
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Participants in the 2015 teacher professional development workshop held in Fort Collins, July 

2015  

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.  Education team 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. These 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 
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Team does not adopt a normative agenda with respect to particular forestry practices or 

bioenergy industry issues.  Rather, we strive to help 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 

o 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. 

o 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 

 Middle and High School Teacher Professional Development & Science Units 

o The BANR education team will continue to plan and implement lead teacher 

professional development activities 

o Teachers will implement their pilot bioenergy units during the 2015-2016 school 

year 

o The units will be assessed and evaluated by project personnel 

 Undergraduate research 

o BANR scientists will provide opportunities for undergraduates through the CSU 

SUPER program.  The program will work to expand the research opportunities to 

the WY, MT and ID sites. 

 Summer K-12 Research Experiences for Teachers (RET) 

o  BANR education team is working with other BANR teams to organize and offer 

additional summer research experiences for BANR lead teachers in Summer 

2016. RET experiences 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. BANR 

scientists offering RET positions potentially include Nate Anderson, Dan Tinker, 
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and graduate students Bethany Avera, Erika Foster, Yamina Pressler, and Tony 

Vorster. 

 

 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  

 Course development work:  The courses are under-development or have been offered 

as experimental courses.  The on-line development is behind schedule.  

 Middle and High School Teacher Professional Development:  

o Fourteen BANR Lead Teachers participated in collaborative activities during this 

reporting period. Lead teachers include 4 Colorado teachers, 6 Montana 

teachers, and 3 Wyoming teachers. 

o One Teacher in Residence (TIR) in Colorado is also participating. 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. Teachers were able to earn two graduate 

level professional development credits from the University of Wyoming for their 

work on the project.  

o Webinars. Half of the webinars have been 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.  

o BANR lead teacher professional development has drawn on interactions with 

other BANR teams and resources. Recent professional development 

presentations and field trips have been led by BANR personnel including Milt 

Geiger, Peter Kolb, Sarah Strauss, Dan Tinker and Paul Hood. As possible, 

presentations are recorded and posted on the BANR YouTube station. Other 
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professional development materials and resources are being posted on the 

Education Team’s Basecamp page.  

 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. Three types of units emerged: 1) Biochar and its impacts on plant growth, 2) 

Environmental monitoring of natural and disturbed plant communities, and 3) 

Engineering projects on bioenergy topics.  Follow-up webinars were conducted wherein 

the different types of units were discussed. 

 Teachers began implementation of their pilot bioenergy units during the 2015-2016 

school year.  The units are being assessed and evaluated by project personnel. 

 Undergraduate Education: BANR personnel including Francesca Cotrufo, John Moore, 

and Yamina Pressler are serving as mentors to an undergraduate in the Skills for 

Undergraduate Participation in Ecological Research (SUPER) program.   

 Graduate Education: We delivered a graduate course – ESS/ENGR 581A1 Sustainability 

through the lens of life cycle assessment. 

 K-12 Engagement: Bennett Elementary School, Fort Collins, CO - 3rd Grade Visit, March 

& April 2016. Topic: climate change & agriculture 

 Ongoing communication and collaboration with other BANR teams and other relevant 

projects (e.g., NARA): 

o Co-PD Moore presented an overview of BANR Education activities at the annual 

USDA PD meeting held in December 2015 in Denver, CO. 

o The education team was invited to participate on a panel at the annual meeting 

of the NARA AFRI-CAP project in early May 2016.  Preparations are underway. 

 Education Program Evaluation: Rose Shaw of Metrica, Inc. is conducting ongoing 

evaluation of Education team activities, which continually inform our plans and 

practices. As in the past reporting period, 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 
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We did not vary from the proposed tasks. We heeded the recommendation to engage with 

the Extension team 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 

 Development of an upper division course on Life Cycle Assessment for the BS in 

Ecosystem Science and Sustainability that aligns with the graduate course that we 

developed and delivered. 

 Teacher Professional Development and Science Unit Development: The 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.  

 K-12 Engagement: Preston Middle School, Fort Collins, CO - 6th Grade Visit, May 2016. 

Topic: carbon cycling, plant responses to biochar addition to soils. 

 Teachers will implemented their pilot bioenergy units during the spring 2016, and 2016-

2017 school years.  The units will be assessed and evaluated by project personnel. 

 Undergraduate research: BANR scientists will provide opportunities for undergraduates 

through the CSU SUPER program.  The program is expanding the research opportunities 

to the WY sites. 

 Summer K-12 research experiences for teachers (RET): BANR education team is working 

with other BANR teams to organize and offer additional summer research experiences 

for BANR lead teachers in Summer 2016. RET experiences 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. 

BANR scientists offering RET positions include Nate Anderson, Dan Tinker, and graduate 

students Bethany Avera, Erika Foster, Yamina Pressler, and Tony Vorster. 

 

5. Publications/Presentations/Proposals Submitted 

Proposals 

The BANR team at Colorado State University, in collaboration with several colleges and 

industry partners in Colorado, submitted a grant proposal for $300K to the USDA AFRI 

Research and Extension Experiential Learning for Undergraduate (REEU) Fellowship 

program.   The proposal focused on agroecology and sustainability, involving potential 
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bioenergy crops and bioenergy products (e.g., biochar).  The project will promote research 

experiences for undergraduates across the region, many from minority-serving institutions 

or institutions with limited opportunities for students in agroecology.  The proposal is 

pending.  

BANR Graduate Student Yamina Pressler submitted proposals to the National Science 

Foundation for a Graduate Student Fellowship.  She received an Honorable Mentioned for 

her NSF proposal and was awarded funds from the CSU GDPE for her work. 

The BANR Team at Colorado State University, in collaboration with the Marine Biological 

Laboratory at Woods Hole, MA submitted a supplemental request for $17K to NSF to 

provide teachers with an RET in the Arctic.  The proposal was funded.  Recruiting and 

logistics are being arranged. 

Seminars and internal webinars 

Biochar group presentation, December 7, 2015  

Planning for frameworks and web dissemination, March 8, 2016 

Randy Boone - Introduction to remote sensing, March 29, 2016 

Presentations 

Moore, J.C. 2105.  Bioenergy Alliance of the Rockies: Education Panel Discussion. 2015 AFRI 

PD Meeting, Denver, Co.  

Pressler, Y. 2016. Science in a bucket: embracing simplicity to answer complex ecological 

questions. Front Range Student Ecology Symposium (Ignite talk). 

Pressler, Y., Moore, J.C., Cotrufo. M.F. 2016. Fire affects soil biota biomass, abundance, and 

diversity: preliminary results from a global meta-analysis. Front Range Student Ecology 

Symposium. 

Pressler, P. 2016.  Fire affects soil food webs with implications for global carbon cycling. CSU 

VPR Fellow Three Minute Thesis Competition. 

 

6. Participants 

Dr. John Moore, Task co-Lead, Colorado State Univ. 

Dr. Beth Covitt, Task co-Lead, Univ. of Montana 

Sylvia Parker, Task co-Lead, Univ. of Wyoming 

Dr. Ken Reardon, Faculty, Colorado State Univ. 

Dr. Rose Shaw, External Education Evaluator, Metrica Inc. 
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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. 

Yamina Pressler, Graduate Student RA, Colorado State Univ. 

Erika Foster, Graduate Student RA, Colorado State University 

Bethany Avera, Graduate Student RA, Colorado State University 

Agatha Podrasky, Education Specialist, University of Montana 
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2015 BANR Annual Meeting field trip to 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 technologies, and collaborating in operational 

project development.  The first step is for extension personnel to provide useful, 
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practical, and timely information to communities and stakeholder groups on all aspects 

of the BANR project and to help other task groups establish field sites and partnerships 

with selected local communities.  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  

 Complete review of existing video materials complimentary to BANR project and 

stakeholders 

 Complete video script content, applicable reviews and approvals 

 Complete BANR Extension and Outreach webpage(s); Finalize design and content 

 BANR presentations, education and outreach at Colorado Wood Utilization in the 

Wildland Urban Interface Conference 

 Offer biomass/BANR/NARA updates seminar at annual Montana Forestry Mini-College 

 

2. Accomplishments 

 Completed a review of existing videos with related forest management and biomass 

utilization content 

 Represented biomass-energy opportunities as a whole and BANR specific opportunities 

in city of Fort Collins Colorado Climate Action Team 

 Continued working with BANR Management Team to determine BANR website and web 

pages access and permissions protocols 

 Colorado Wood Utilization in the Wildland Urban Interface Workshop is scheduled for 

June 20-22nd at US Air Force Academy.  Will include BANR related poster and/or 

presentation(s). 

 Provided additional support to BANR Social Tasks  

 Provided Biochar and BANR-related information to Colorado legislative stakeholders 

 

3. Explanation of Variances 

Video production may be prohibitive relative to time and cost considerations and may 

require additional discussion in liu of the number of video and webinar related products 

already accessible and risk of duplicity in developing BANR related content videos.  
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Currently working with the project management team on all stakeholder engagement 

activities listed under the Coordination, Collaboration, and Communication Activities section 

above.  

4. Plans for Next Period 

 Finalize BANR webpage and website access protocols with BANR Management Team 

 BANR representation at Wyoming Forestry and Biomass Conference 

 Fort Collins Climate Action Team representation (on going) 

 Present BANR presentation at Wood Utilization in the Wildland Interface  

 Contribute and attend Biochar and biomass-energy related economic development 

summit in San Luis Valley, Colorado; partners include Rio Grande National Forest and 

local economic development authorities 

 BANR Representation at Annual Forest Products Society Conference in June 

 Review published peer reviewed BANR research for outreach and extension related 

findings and conclusions (on-going)   

 

5. Publications/Presentations/Proposals Submitted 

None this period. 

 

6. Participants 

Peter Kolb, Task co-Lead, Montana State University 

Tim Reader, Task co-Lead, Colorado State Forest Service.  

Kurt Mackes, Colorado State Forest Service/Colorado State Univ. 

Kristina Hughes, Graduate Student Colorado State Univ. 

Emily (Emma) Richardson, Graduate Student, Colorado State Univ. 

Michael Eckhoff. USFS Region 2 Biomass Coordinator 

Carey Weiner, Extension Service, Colorado State Univ. 

John Rizza, Colorado State Univ/USDA NRCS                                                            

Milt Geiger, extension, University of Wyoming                                                         

Randy Brooks University of Idaho                                                                             

Martin Twer, Montana State University  
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Learning about harvest equipment at the University of Idaho Experimental Forest 

 

Task 6: Health & Safety  

Relevance to overall BANR objectives – The Health and Safety task will investigate and 

respond to any challenges with regard to the health and safety of forestry workers, plant 

operators, or local communities that might potentially arise from extraction, production 

and transportation of biofuel, biochar, and/or other bioenergy feedstocks and products, as 

well as those that might arise from the alternatives such as leaving beetle-killed wood in 

the forest. We will work with the Education and Outreach teams to develop educational 

materials to inform the local stakeholders about such issues. 

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 
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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 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 industrial partner 

production processes and social-economic impacts. 

1. Planned Activities:   

Post-doctoral research associate Trevor Durbin will begin active fieldwork, and graduate 

student Rachael Budowle will continue transcribing interviews regarding community and 

other stakeholder perceptions of health and safety risks related to beetle kill in the forest as 

well as extraction and production of bioenergy products. Cross-collaboration with other 

task groups will continue, to see ways in which health and safety issues might be addressed 

in various stakeholder communities, from forest workers to community members and 

business owners, as well as NGOs and government institutions. Continuing assessment of 

safety deficiencies across the entire wood supply chain (forest to mill) to determine where 

the greatest current deficiencies exist with regard to safety procedures already in place. We 

will be seeking other supplemental funding for synergistic activities in years 4 & 5. 

2. Accomplishments:   

A major effort this year was the hiring of a post-doctoral research associate to focus on Task 

6 activities, with expected start date of June 2016; these activities include a primary focus 

on community perceptions of forest and forest-product related risks. In addition, the 

previously-mentioned YouTube videos were completed and are now available to view 

online (hosted by the MSU Extension Forestry Web page, and available at 

https://www.youtube.com/watch?v=nQr7awP_TB0) and a third video is scheduled for 

production in the summer of 2016 that focuses on the specific hazards associated with 

cutting down dead (beetle killed) trees with a chainsaw. 

3. Explanation of Variances 

None to report. 

4. Plans for Next Period:  
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Trevor will visit and observe the CPES pilot-scale facility in California this summer . We will 

conduct preliminary analysis of simple methods for spatial modeling of dead tree blowdown 

hazard. We do not anticipate completing that analysis during this period, but will develop 

methods to create a simple safety index for lodgepole pine stands with beetle-kill. Finally, a 

supplementary grant proposal to HICAHS at CSU will be submitted for 

additional/supplementary activities in year 4 (re-submission from 2015), including some of 

the elements noted above. 

5. Publications/Presentations/Proposals Submitted:  

Zimbelman E.G. and R.F. Keefe (2016). Real-time GPS for logging safety. Intermountain 

Logging Conference. Spokane, Washington. Presentation 

6. Participants 

Dr. Sarah Strauss, Task Lead, University of Wyoming 

Dr. Robert Keefe, University of Idaho 

Dr. Peter Kolb, Montana State University  

Daren Daugaard, Cool Planet  

Dr. Trevor Durbin, Post-doctoral Research Associate, University of Wyoming 

Rachael Budowle, Ph.D. student, University of Wyoming 

 

  


