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Director’s Message
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2020 was a test of our resiliency. 
Virtually every aspect of our lives, workplaces, society, and culture were disrupted in 
ways that few envisioned when reports of a viral outbreak were leaking out of Wuhan, 
China in early January. The CSANR Advisory Committee spent a series of virtual meetings 
discussing the unfolding challenges of pandemic-induced impacts on the food and agri-
cultural system through the spring and summer, noting that many of the unanticipated 
vulnerabilities and responses we were observing live could in fact occur in response to 
many possible disruptions. One key to resiliency and sustainability is learning from our 
experiences and changing how we prepare for and respond to shocks and disruptions. 

While we struggled through the day-to-day challenge like everyone, we deliberately kept 
one eye focused on the long-game of sustainability, ensuring that we were prioritizing 
robust investments that would be resilient. With that context, we made some changes 
in our workplace norms in 2020 and I think you’ll see some of that reflected in this 2020 
annual report. Our work become much more personal in 2020 — where deep, personal 
convictions many of us hold becoming a much more deliberate motivation in the why 
and how of what we do. 

For me, two of those areas where our work got deeply personal in 2020 are rangeland 
management and fire. These are topic CSANR has worked in for a long time, but we 
have rarely promoted this work — even though they are the dominant agricultural land 
use in the region and a defining feature of the region. For reasons you’ll read about, this 
year felt like the right year to feature some of our work on fire in the annual report.

Another developing area of emphasis is our commitment to diversity, equity, and 
inclusion. This was a significant topic during our Advisory Committee meetings over 
the summer and we recognized that we needed to really amp up how we focus on 
diversity, equity, and inclusion in our work. The staff spent some time in the fall building 
a roadmap to guide staff and affiliate development, research and extension program-
ming, and our influence on the broader institution. One clear realization that we’ve had 
is the unique opportunity a University environment offers for engaging and supporting 
the next generation in supporting a diverse and equitable agriculture and food system. 
In coming years you’ll see more and more of the impact of this increased commitment, 
but it’s already apparent in the engagement of students. 

We spent much of 2020 on a roller coaster ride regarding funding for the Soil Health 
Initiative. In the 2019 session, WSU received a proviso of $250,000 per year for two 
years to launch the SHI (funds expire in June 2021), but the full funding package (WSU, 
WSDA, and WSCC) was submitted for consideration in the 2020 Supplemental Legis-
lative Session as the Healthy Soils legislation (SB6306). The bill received overwhelming 
support in the House (94-3) and Senate (47-0) and was signed into law by Governor 
Inslee on April 2. However, with the pandemic heating up, the appropriated budget 
for WSU was “COVID-vetoed” a few days later along with many other appropria-
tions — though the WSDA and WSCC portions were funded. 
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Given overall budget uncertainty, WSU was not going to be able to request full funding 
for the SHI in the 2021 Legislative Session. Knowing this, and with support of the Wash-
ington Food Policy Forum recommendations, our partners at WSDA included funding 
for the WSU portion of the SHI in their food security focused budget request. Governor 
Inslee included full funding for WSU in his proposed budget, and the Legislature has 
again taken up consideration in the 2021 Legislative Session. 

Finally, I want to express my appreciation to the CSANR staff for the incredible level of 
perseverance and commitment demonstrated throughout this challenging time. This 
great group of people tends to shy away from the spotlight, but they do amazing work 
and they do that work with integrity. This team, as it always does, took the challenges 
of 2020 in stride, juggled the complexities of ‘work-life balance’ during a pandemic, 
reached out to support each other, pivoted and re-tooled activities from in-person 
to an online environment while maintaining a level of quality they are well-known 
for, and ultimately reached deep into the well of personal and professional 
motivation to make our work more impactful and meaningful to a broader 
community. Thank you all for not just outlasting 2020, but for making this team even 
more rewarding to work with.

Thanks, Chad
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BIOAg Grant Program

BIOAg Projects 2020
• Louis Nottingham, Rodney Cooper, 

Robert Orpet
Deep sequencing SWD gut contents to reveal non-crop 
alternative host plants.

• Clark Neely, Tarah Sullivan
Selecting winter wheat for more than just yield: Improving soil 
health, microbial diversity, and grain micronutrient density 
across Washington State.

• Gabe LaHue, Idil Akin, Andy Bary, 
Markus Flury, Haly Neely
Evaluating the contribution of soil organic carbon to 
improved water-holding capacity through increased 
compaction resistance

• Dave Crowder, Robert Clark
Using alternative host plants to improve accuracy of forecasting 
models for pest aphids

• Tanya Cheeke, Michelle Moyer
A field evaluation of mycorrhizal inoculants on grapevine 
growth and nutrient uptake

• Brook Brouwer, Andy Bary.
Improving Forage Quantity and Quality through Organic 
Fertilizer and No-Till Seeding in Western Washington

• Jan Boll, Ames Fowler, Ryan Boylan, 
Erin Brooks
Direct observation of sediment and carbon connectivity: 
evaluating degradation pathways, conservation 
implementation and true cost accounting

https://csanr.wsu.edu/grants/deep-sequencing-swd-gut-contents-to-reveal-non-crop-alternative-host-plants/
https://csanr.wsu.edu/grants/deep-sequencing-swd-gut-contents-to-reveal-non-crop-alternative-host-plants/
https://csanr.wsu.edu/grants/selecting-winter-wheat-for-more-than-just-yield-improving-soil-health-microbial-diversity-and-grain-micronutrient-density-across-washington-state/
https://csanr.wsu.edu/grants/selecting-winter-wheat-for-more-than-just-yield-improving-soil-health-microbial-diversity-and-grain-micronutrient-density-across-washington-state/
https://csanr.wsu.edu/grants/selecting-winter-wheat-for-more-than-just-yield-improving-soil-health-microbial-diversity-and-grain-micronutrient-density-across-washington-state/
https://csanr.wsu.edu/grants/evaluating-the-contribution-of-soil-organic-carbon-to-improved-water-holding-capacity-through-increased-compaction-resistance/
https://csanr.wsu.edu/grants/evaluating-the-contribution-of-soil-organic-carbon-to-improved-water-holding-capacity-through-increased-compaction-resistance/
https://csanr.wsu.edu/grants/evaluating-the-contribution-of-soil-organic-carbon-to-improved-water-holding-capacity-through-increased-compaction-resistance/
https://csanr.wsu.edu/grants/using-alternative-host-plants-to-improve-accuracy-of-forecasting-models-for-pest-aphids/
https://csanr.wsu.edu/grants/using-alternative-host-plants-to-improve-accuracy-of-forecasting-models-for-pest-aphids/
https://csanr.wsu.edu/grants/a-field-evaluation-of-mycorrhizal-inoculants-on-grapevine-growth-and-nutrient-uptake/
https://csanr.wsu.edu/grants/a-field-evaluation-of-mycorrhizal-inoculants-on-grapevine-growth-and-nutrient-uptake/
https://csanr.wsu.edu/grants/improving-forage-quantity-and-quality-through-organic-fertilizer-and-no-till-seeding-in-western-washington/
https://csanr.wsu.edu/grants/improving-forage-quantity-and-quality-through-organic-fertilizer-and-no-till-seeding-in-western-washington/
https://csanr.wsu.edu/grants/direct-observation-of-sediment-and-carbon-connectivity-evaluating-degradation-pathways-conservation-implementation-and-true-cost-accounting/
https://csanr.wsu.edu/grants/direct-observation-of-sediment-and-carbon-connectivity-evaluating-degradation-pathways-conservation-implementation-and-true-cost-accounting/
https://csanr.wsu.edu/grants/direct-observation-of-sediment-and-carbon-connectivity-evaluating-degradation-pathways-conservation-implementation-and-true-cost-accounting/


Eyes in the Sky 
help make streamside ecosystems more sustainable
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Alexander Fremier, WSU School of the Environment, 509-335-8689, alex.fremier@wsu.edu

Washington State University researchers are using satellites and drones to help local conserva-
tion districts monitor areas near rivers and streams to help improve agricultural sustainability.

The BIOAg project, part of WSU’s Center for Sustaining Agriculture and Natural 
Resources, is aimed at helping counties included in Washington’s Voluntary Steward-
ship Program monitor and report compliance and participation in helping riparian, or 
streamside, ecosystems.

“The state’s program is really a bottom-up approach, where the state encourages local 
stewardship to improve riparian areas and monitor them,” said Alexander Fremier, an 
associate professor in WSU’s School of the Environment (SOE). “Stakeholders, including 
counties, districts, or landowners, propose areas that they can help improve, then 
monitor the results of their actions.”

But doing that monitoring takes time and resources, two things often constrained by 
small budgets. Enter Fremier and his team, who used publicly available data from satellites 
and a new program called Google Earth Engine to monitor the riparian regions covering 
areas much larger than would be possible for people to visit and take measurements.

“Google created a platform to access satellite imagery from the entire globe,” Fremier 
said. “We can start to analyze those images in real-time using simple computer code.”

The WSU team did a pilot program with Whitman County and the Palouse Conserva-
tion District to test the feasibility of the program, with hopes of expanding it to other 
counties involved in the stewardship program.

“We wanted to see how far we could take the analysis and what level of technical exper-
tise is required for people working on the ground to use it,” said Amanda Stahl, who 
was an SOE Ph.D. student studying with Fremier. “Riparian areas tend to be very narrow, 
but new technology provides much more detailed satellite photos that are updated at 
least once a week.”

Stahl, now a post-doctoral researcher, helped write code that the district can use to 
compile future reports on the status of their work. The ultimate goal, one that will 
require additional grant funds, is to create a mobile-friendly application with a user-
friendly interface for the districts to use in creating reports for the state . The team just 
received the first funds to help write this app.

In addition to the satellite photos, Fremier’s team looked at using unpiloted aerial 
vehicles (UAVs), or drones, to monitor the same areas. Combining results from the 
UAVs and satellite images will hopefully provide conservation programs excellent data 
to show the effectiveness of their sustainability work.

The final report from the initial phase of the BIOAg project is now available, and Fremier 
is excited about next steps.

“We’re still relatively early in the process of developing tools for local agencies to use,” 
he said. “But we think this will have a positive impact and help them direct limited 
funds to places that will improve the land.”



Teamwork 
closes a loop to help farmers and consumers
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https://news.cahnrs.wsu.edu/article/teamwork-closes-a-loop-to-help-farmers-and-consumers/

Scott Weybright

Dairy farmers in Whatcom County generate nutrients in the form 
of cattle manure. Neighboring raspberry and blueberry farmers 
import nutrients in the form of fertilizer to maximize production.

To improve the nutrient loop in Northwest Washington, Wash-
ington State University assembled a team of scientists to study 
how berry growers can put dairies’ plentiful waste product to a 
use in their fields.

“We want to connect those industries,” said Chris Benedict, a 
WSU Extension specialist. “If it works, then that will lower the 
risk of nutrients entering into the environment, encourage 
farmers in different industries to work together closely, and 
hopefully help everyone economically.”

The project required scientists who are familiar with fertilizers, 
as well as food scientists, economists, and small fruit 
specialists. WSU has experts in every field, and the team came 
together to do the work. The results of the project can be 
found on WSU’s Center for Sustaining Agriculture and Natural 
Resources (CSANR) web site.

The main concern about using biofertilizers on food crops is the 
potential of introducing foodborne pathogens. Dairy manure 
is a good source of nutrients for crops but could potentially 
carry foodborne pathogens. To prevent illness, dairy manure 
is subjected to different treatments prior to field application to 
reduce pathogen levels and meet safety standards.

“There has to be zero risk for berry farmers,” Benedict said. “We 
were pretty sure the process is safe, but we needed to prove 
that. So working with food scientists was key. And we had 
to make sure the cost/benefit worked out, since farmers are 
running businesses.”

Meijun Zhu, professor in the WSU School of Food Science, 
performed food safety testing, while Joe Cook, associate 
professor in the WSU School of Economic Sciences, examined 
economic feasibility.

Benedict works with small fruit producers and has collaborated 
with dairy farmers on projects focused on anaerobic digestion, 
as well as nutrient recovery technologies that generate biofer-
tilizers derived from dairy manure. The combined processes 
have shown a significant reduction in foodborne pathogens in 
previous research. 

Considering the economic impact
Biofertilizers are a relatively new product, so there isn’t much 
market research available, Cook said. The economics team 
designed a survey for local berry farmers to find out who would 
use them and how much they would be willing to pay.

“Not surprisingly, cost was a major factor, the less the cost the 
more likely farmers were to switch,” Cook said. “The survey also 
instructed growers to assume the product is safe for food crops 
in the hypothetical, but they still commented on that aspect 
repeatedly. Clearly people are very concerned about that aspect 
of the project.”

Keeping people safe
To ensure human safety, researchers had to test the biofertilizers in 
the field. Benedict collaborated with local small fruit farmers who 
donated parts of their fields for testing plots. The team applied 
multiple different biofertilizers to raspberries and blueberries.

“We’re lucky, we have really great collaborators who were willing 
to sacrifice a full season of crops in several fields,” Benedict said.

Then the berries in each test plot were carefully harvested and 
sent to Zhu’s lab in Pullman.

“This was a big project and teamwork was very important,” Zhu 
said. “Everything had to be coordinated, so we talked with Chris 
Benedict’s team about how to properly and randomly collect 
samples in multiple berry fields.”

Pathogens can spread unevenly in a single field, so truly random 
sampling is required to make sure the data is correct, she said. 

Zhu’s team didn’t find any pathogens harmful to humans in 
their testing. The processed biofertilizers are safe to apply to 
food crops, hopefully leading to a closing of that nutrient loop 
in Whatcom County and benefitting farmers and consumers 
around the country.

In addition to Benedict, Zhu, and Cook, the WSU team also 
consisted of Betsy Schacht, Karen Hills, Chad Kruger, Georgine 
Yorgey, Lina Sheng, and Xiaoye Shen.

This project was funded by the USDA Natural Resources Conservation 
Service, Conservation Innovation Grants program, and the Washington 
State Department of Agriculture Specialty Crop Block Grant Program.

https://news.cahnrs.wsu.edu/article/teamwork-closes-a-loop-to-help-farmers-and-consumers/
http://csanr.wsu.edu/program-areas/w2f/projects/dairy-berry/
http://csanr.wsu.edu/program-areas/w2f/projects/dairy-berry/


A fire Story
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Chad Kruger

On Labor Day 2020, like a lot of people in the Northwest, I was 
listening to the howling Northeast wind and keeping one eye 
on the local emergency news feed to check the progress of the 
Cold Spring Canyon Fire. Things were getting dicey enough that 
I gathered some tools and supplies in case I needed to help some 
family members living in the potential path of the fire to evacuate. 

Then I got a text from my cousin… “I think our north pasture is on 
fire.” Over the next few minutes bits of information came in from 
emergency news feeds and family members that a different fire 
had already crossed Highway 2 (part of our place was actively 
burning) and was headed southwest where it threatened the 
homestead and many of our neighbors. In a moment I pivoted 
from heightened attention to actively loading the truck and 
preparing to head east to our home farm to fight fire and help 
with evacuations if necessary.

Over the next couple of hours as I prepared to leave, additional 
information rolled in from emergency news feeds, family, and 
friends and then the Spokane area media that painted a very bleak 
picture of what would ultimately be named the Whitney Fire – 
which burned more than 120,000 acres in a little over a day and 
continued to burn within the containment boundary for more 
than a week. One friend nearly 25 miles southwest of our property 
was watching his fall pasture burn just a few hours after I received 
that first text – his third fire in half a decade. I ultimately spent the 
week at the ranch – the first couple of days preparing for structure 
protection / evacuation at the homestead while waiting for the 
professionals to get containment on the nearest edge of the fire 
and then the rest of the week mopping up hotspots in our pasture 
and making emergency fence repairs to contain livestock that 
were literally spread across the county by that point. 

(Right) A couple of the ‘hotspots’ I mopped up were still pretty hot! The fire in the photo on 
the top grew from the pine tree to about three acres before I got it under control. The fire in 
the photo on the bottom I returned to three different days before it was finally out for good.



(Above) This 360 degree panorama photo shows where the heart of the fire burned through—it looked like a moon-scape.

This wasn’t the first-time fire has impacted our family ranch, nor 
was it the first time I’d personally been involved in dealing with 
range fire and evacuations. Just 12 years earlier the Swanson Lake 
fire clipped the edge of our property as it blew in the opposite 
direction. My father told me stories of fighting fire all night long 
in our pasture when he was a teen.

When you farm or ranch in the interior West, fire is a constant 
nagging factor in the back of your mind – it’s not if, but when 
your place is going to burn. You just hope when it comes you 
can contain the worst of it. While the Labor Day fires weren’t 
unprecedented, they certainly were a ‘generational’ event and 
the kind that really gets you thinking much more actively about 
how we prepare for and manage fire in the future. Shortly after 
I’d washed the ash off and returned to my day job, I read that I’m 

not the only scientist / rancher questioning the sanity of our current 
approach to fire. As my University of Washington colleague 
Crystal points out, our society seems to spend way more time 
in divisive debate about the causes of fire than we do on coming 
together to effectively manage fire with the available knowledge 
and wisdom that we do have. 

It’s in that frame that I introduce some work that CSANR has been 
involved in over the past few years related to fire in the West. This is 
not a topical area generally associated with CSANR, but one thing 
we have always done well is connect research and educational 
needs with people who can and will implement that knowledge 
in the real world. Given that fire is such a dominating theme 
impacting agriculture and resource management in the West, why 
shouldn’t we bring what we do well to the conversation?
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https://weather.wsu.edu/?page=news20201001
https://weather.wsu.edu/?page=news20201001
https://calcattlemen.org/2020/09/23/legacy/
https://calcattlemen.org/2020/09/23/legacy/
https://calcattlemen.org/2020/09/23/legacy/
https://www.seattletimes.com/opinion/we-need-unity-and-a-multifaceted-approach-to-wests-wildfires/
https://www.seattletimes.com/opinion/we-need-unity-and-a-multifaceted-approach-to-wests-wildfires/
https://www.seattletimes.com/opinion/we-need-unity-and-a-multifaceted-approach-to-wests-wildfires/
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FireEarth: Sharing our understanding peoples’ vulnerability to wildfire
Sonia Hall

Fire has immediate impacts on people and 
communities, as Chad’s experience this 
past Labor Day exemplifies. It also has the 
potential for cascading impacts that rever-
berate well after the fire has been put out, 
such as erosion and mudslides across slopes 
denuded by the fire, and flooding and 
sedimentation of streams that drain those 
slopes. What makes a place or a community 
more vulnerable to these immediate and 
cascading impacts? What aspects of the 
landscape and of the community itself 
convey resilience to those impacts, and the 
ability to adapt in response to fires? These 
questions are at the core of this five-year, 
National Science Foundation-funded 
project. Researchers explore these 
questions by looking at social vulnerability, 
landscape and vegetation characteristics, 
climate change impacts, soils and the 
processes that contribute to erosion, and 
the direct effects of fire on trees. 

The CSANR team worked closely with the 
researchers to develop a series of summary 
products that can help share these 
complex social and modeling research 
results with the land managers, community 
leaders and policy makers who can use 
this knowledge to help communities and 
landscapes enhance their ability to deal 
with and live with fire. We are developing 
a series of science briefs and a storymap, 
highlighting some of the key findings of 
the FireEarth research, including: 

• Burn lab experiments suggest it is 
possible to quantify how sapling 
mortality changes as fire intensity 
increases, and field observations 
documented long-lasting effects of 

fire on forest productivity, even a 
decade after burning. 

• Ecosystem modeling experiments 
highlight complex interactions 
between climate change effects on 
fire and soil aridity, where drier areas 
could see reductions in fire sizes 
because of reduced production of 
fuels under a changing climate. Some-
what wetter areas could see increases 
in fire sizes, as climate change dries 
those fuels and favors burning. 

• Social fragmentation, or a lack 
of familiarity, cohesion and 
communication among residents 
and land managers, can complicate 
the implementation of evacuation 
strategies, people’s fire mitigation 
efforts and even the management 
of public lands. Increasing numbers 
of recreational properties, second 
homeownership or absentee forest 
landowners contributes to social 
fragmentation; yet understanding 
this can help communities address 
social fragmentation as part of their 
fire preparedness efforts. 

• WEPP—the Water Erosion Prediction 
Project model—was able to generally 
reproduce the effects of forest 
harvesting practices on water yield, 
peak flow and upland erosion and 
stream sediment transport with 
minimal calibration for the Mica 
Creek Experimental Watershed, 
Idaho, demonstrating its potential 
as a decision-aid tool for forest man-
agement in the Pacific Northwest.

Growing concerns around fire in 
the western Cascades informing 
current and future research
Through our participation in the FireEarth 
project, our CSANR team has helped 
facilitate discussions and trainings with 
two major water utilities, Seattle Public 
Utilities and Portland Water Bureau. The 
partnership between WSU and its research 
partners and these two utilities arose from 
SPU and PWB’s concerns about the impacts 
that a large fire in the watersheds that 
collect, filter and provide water to their 
municipal customers, the Cedar River and 
Bull Run Watersheds, respectively. Over the 
last few years, we organized workshops to 
discuss in detail their concerns, their needs 
for information, and the type of modeling 
exercises and scenarios that would help 
them better understand the risks and what 
they could do to prepare for a future where 
those risks might be even greater. FireEarth 
researchers have also carried out training 
for SPU and PWB staff, to help them get 
familiar with the WEPP model, the results it 
provides for their watersheds under differ-
ent scenarios and increase their capacity 
to do further model runs in the future. 
In addition, this partnership with SPU 
and PWB supported an additional effort 
to pursue funding to develop a decision 
support tool for western water utilities, to 
help them understand the risk of fire and its 
potential impacts on their municipal water 
sources and determine possible actions 
that can reduce their vulnerability to these 
impacts. As a first step in this direction, our 
colleagues obtained funding from NASA 
to carry out a needs assessment. Through 
a combination of focus groups and a 
survey of water utilities across the Pacific 
Northwest, researchers found that: 

• Wildfires are a major concern to 
water managers in the Pacific 
Northwest.

• While managers have some informa-
tion available, they generally feel it is 
inadequate and does not allow them 
to make sound decisions about fire.

• A decision support tool is needed 
that could help managers understand 
fire risk, evaluate effective manage-
ment strategies, and communicate 
these results to stakeholders.



The east winds and arid conditions this 
past Labor Day that created the perfect 
storm for the fires Chad described in 
eastern Washington also fueled large and 
impactful fires in the western Cascades 
of Oregon, further highlighting the 
vulnerability that municipalities face as 
they continue to provide clean water to 
their communities across the area. 

Not only forests are vulnerable  
to fires – now or in the future

The CSANR team has been working for 
many years now to help document and 
share approaches and practices that 
farmers are using to achieve a range of 
objectives, and that also increase their 
resilience to future changes in dryland 
and irrigated production systems. 
Underlying the farmer-to-farmer case 
study series is the recognition that 
many farmers are already implementing 
practices that improve their resilience 
to future change, and that sharing these 
case studies supports peer-to-peer 
learning among farmers, while also 
providing an opportunity to explore and 
summarize research efforts that make 
explicit the why and the how these prac-
tices work. Over the last two years the 
CSANR team has expanded this project 
to include three livestock production 
case studies focused on rangelands in the 
inland Pacific Northwest. These rancher-
to-rancher case studies highlight three 
ranching operations and the approaches 

they take to grazing decisions, and 
how those enhance their resilience to 
future changes, either by improving the 
resilience of the vegetation, their main 
resource, or improving their operational 
resilience. The latest of these case 
studies, describing Brenda and Tony 
Richards ranch in Idaho, specifically 
addresses resilience to fire. As climatic 
conditions continue to change and favor 
extreme fire weather more frequently, 
the risk of more and larger fires increases. 
Examples of approaches that have helped 
ranchers respond and recover from a 
large fire that burned through 95% of the 
rangelands they graze can help support 
adoption of these practices, enhancing 
resilience to current and future fires. 

Fire – a naturally complex process 
at the interphase between 
agriculture and natural resources
As Chad described, one of our strengths 
is connecting research and educational 
needs with people who can and will 
implement that knowledge in the real 
world. One way we have fostered those 
connections between agriculture and 
natural resources professionals and 
researchers is through AgClimate.net, 
a blog that discusses the wide array of 
impacts, challenges and potential oppor-
tunities when looking to a future under 
a changing climate here in the Pacific 
Northwest. We partner with faculty at 
the University of Idaho and Oregon State 
University, as well as staff at the North-
west Climate Hub, to share and discuss 
research, tools, and resources that can 
help ag and natural resource profession-
als think about, understand and integrate 
climate change considerations into their 
day-to-day work serving producers and 
land managers across the region. As con-
cerns and impacts of fires have received 
more attention over the last few years, 

we have shared these discussions with 
our AgClimate audience, posting articles 
ranging from a researcher’s personal take 
on fire and drought, discussions of tools 
available to help reduce the increasing 
fire risks and the contributions of 
Rangeland Protection Fire Associations, 
to a number of short articles pointing to 
resources and ideas that might be of use 
to those looking to act to address the 
growing fire risk. The combination of the 
blog articles on AgClimate.net, and our 
efforts to share these articles directly with 
professionals who might find a particular 
article interesting, continues to lead to 
increased readership of these sometimes 
complex but important issues.
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Recent Fire-Related Posts on AgClimate.net

April 2020 | Check it out: Protecting Water 
from the Impacts of Wildfire… Are There Other 
Advantages?

May 2020 | Check it out: New Studies in the 
Region Discuss Wildfires in the Future and How 
Fuel Treatments May Affect Them  

June 2020 | The Lasting Impacts of Wildfire  

August 2020 | Rangeland Fire Protection 
Associations – An Important Tool, Now and 
in the Future

November 2020 | Check it out: Applying 
outcome-based management to address 
fire issues on rangelands

December 2020 | Check it out: Is Climate 
Change or Forest Management Causing 
Megafires?

https://www.agclimate.net/2020/04/10/check-it-out-protecting-water-from-the-impacts-of-wildfire-are-there-other-advantages/
https://www.agclimate.net/2020/04/10/check-it-out-protecting-water-from-the-impacts-of-wildfire-are-there-other-advantages/
https://www.agclimate.net/2020/04/10/check-it-out-protecting-water-from-the-impacts-of-wildfire-are-there-other-advantages/
https://www.agclimate.net/2020/05/06/check-it-out-new-studies-in-the-region-discuss-wildfires-in-the-future-and-how-fuel-treatments-may-affect-them/
https://www.agclimate.net/2020/05/06/check-it-out-new-studies-in-the-region-discuss-wildfires-in-the-future-and-how-fuel-treatments-may-affect-them/
https://www.agclimate.net/2020/05/06/check-it-out-new-studies-in-the-region-discuss-wildfires-in-the-future-and-how-fuel-treatments-may-affect-them/
https://www.agclimate.net/2020/06/22/the-lasting-impacts-of-wildfire/
https://www.agclimate.net/2020/08/31/rangeland-fire-protection-associations-an-important-tool-now-and-in-the-future/
https://www.agclimate.net/2020/08/31/rangeland-fire-protection-associations-an-important-tool-now-and-in-the-future/
https://www.agclimate.net/2020/08/31/rangeland-fire-protection-associations-an-important-tool-now-and-in-the-future/
https://www.agclimate.net/2020/11/10/check-it-out-applying-outcome-based-management-to-address-fire-issues-on-rangelands/
https://www.agclimate.net/2020/11/10/check-it-out-applying-outcome-based-management-to-address-fire-issues-on-rangelands/
https://www.agclimate.net/2020/11/10/check-it-out-applying-outcome-based-management-to-address-fire-issues-on-rangelands/
https://www.agclimate.net/2020/12/04/check-it-out-is-climate-change-or-forest-management-causing-megafires/
https://www.agclimate.net/2020/12/04/check-it-out-is-climate-change-or-forest-management-causing-megafires/
https://www.agclimate.net/2020/12/04/check-it-out-is-climate-change-or-forest-management-causing-megafires/


organics recovery 
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CSANR has a long history contributing to research and extension 
related to the recycling of organic materials back to beneficial 
uses. In the 1990’s CSANR’s first staff member David Granatstein 
helped WSU substantially reduce its waste management expenses 
by helping to establish the WSU Compost Facility. Also beginning 
in the 1990s, long-time CSANR Affiliate Andy Bary from the Puy-
allup REC established and ran the renowned Compost Operator 
Training for commercial compost operators throughout the state. 
Numerous other CSANR staff and faculty affiliates have worked 
on composting and organics recovery and processing and have 
frequently used the BIOAg program or other funding from CSANR 
to support their work. 

One extremely important collaboration over the past two 
decades has been the Waste to Fuels Technology Partnership with 
the Washington Department of Ecology. The WTFT partnership, 
which has been led by CSANR and which has involved faculty 
throughout WSU, was the brainchild of Mark Fuchs, who retired 
from Ecology in 2020. Mark first started working with us back 
in 2004 to develop a biomass inventory for the state — which 
painted a picture of how much residual organic material there 
was in the state that could be put to beneficial use as renewable 
energy (16.9 million tons!). This first investment evolved into an 
ongoing research and extension partnership focused on strategies 
for converting these residual organic materials (e.g. food waste, 
green waste, wood waste, manure) into higher and more benefi-
cial uses including soil amendments and renewable energy while 
reducing negative impacts to air and water quality.

One product we’ve been working on through the WTFT part-
nership for many years is biochar. Washingtonians generate an 
estimated 1,200 to 1,350 pounds of organic waste per person 
per year, nearly half of which was disposed of in landfills. Mean-
while, unchecked growth of trees and underbrush on some of 
Washington’s forest lands add to the risk of catastrophic forest 
fires. Wood from orchards at the end of their productive life 
can be sustainably managed. Each of these materials is a vastly 
underutilized resource. Through a process known as pyrolysis 
or carbonization, carbon-rich biochar is produced by heating 

biomass (such as waste woods and organic wastes) under high 
temperature (300-600°C) and low-oxygen conditions, creating 
a porous, stable solid with myriad uses. Biochar provides an 
avenue of effective recovery and processing of these wastes, 
creating sustainable products and energy while helping to 
address climate change. 

Early work on biochar included an effort with Manuel Gar-
cia-Perez to scope out the production processes that were most 
feasible strategies for producing biochar, an initial economic 
assessment with Suzette Galinatto and Jon Yoder, and scoping of 
the role of biochar in soil application with David Granatstein and 
Hal Collins. Nearly all of this occurred before most people had 
even heard the word biochar and provided foundational work 
that many others around the country have built on.

More recent efforts led by Manuel Garcia-Perez have developed 
methods for producing biochars that can capture excess nutrients 
and potential pollutants. These biochars could be used in a variety 
of settings to improve air and water quality. Researchers with 
the partnership have so far identified methods for producing 
biochars that excel at retaining ammonia, nitrate, phosphates, and 
hydrogen sulfide–with work on additional pollutants underway. 
Applying biochar to agricultural soils is also appealing because 
it improves soil health. So for example, it is possible that excess 
wood from the forests of the Cascade range could be converted 
into biochar and used to enhance the fertility, through increased 
soil organic matter and water holding capacity, of the Columbia 
Basin’s sandy soils.

Our most recent efforts on biochar include efforts to develop 
designer biochars that mitigate emissions at compost facilities, 
an evaluation of how biochar that is composted with other feed-
stocks performs when applied to agricultural soils, assessment 
of the potential for deploying biochar in Washington State to 
address climate change, and a 2020 workshop where many 
experts involved in biochar gathered to hammer out research 
and implementation priorities for biochar. We highlight a few of 
these activities that CSANR staff were involved in in the following 
research updates.



Biomass to Biochar:  
Maximizing the Carbon Value
Jim Amonette and Georgine Yorgey

The Pacific Northwest region of the U.S. is fertile ground for 
advancement of biochar production and use. Strong industrial 
and academic expertise, engagement from governmental and 
non-governmental organizations (NGOs), abundant forestry 
feedstocks, and diverse agricultural production systems posi-
tion the Pacific Northwest to realize the potential of biochar. 
To capitalize on this, and lay the groundwork for future prog-
ress, the Biomass to Biochar: Maximizing the Carbon Value 
virtual workshop brought together forty biochar producers, 
practitioners, scientists, and engineers in April 2020 to chart 
a roadmap for future development of the biochar industry in 
the Pacific Northwest and beyond. The focus was on increas-
ing the potential for biochar to have positive impacts on four 
pressing environmental and societal issues, including climate 
change; poor forest health and increasing wildfire risk; air, soil, 
and water quality; and the decline of rural communities.

Biomass to Biochar: Maximizing the Carbon Value

A draft executive summary is available, and the report resulting 
from this workshop will be published in late 2021.
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Integrated Biochar Research:  
A Roadmap
Jim Amonette

CSANR researcher (and joint appointee with the Pacific 
Northwest National Laboratory) Jim Amonette was the lead 
author on a Viewpoint article published in the Jan/Feb 2021 
issue of the Journal of Soil and Water Conservation. The article, 
entitled “Integrated biochar research: A roadmap”, outlines a 
proposed long-term integrated research program to resolve 
the most important technical issues associated with the 
large-scale development of biochar technology needed to 
draw down large quantities of carbon dioxide (CO2) from the 
atmosphere in the coming century. Building, in part, from the 
results of a recent WSU-CSANR organized workshop (Biomass 
to Biochar: Maximizing the Carbon Value), the article discusses 
coordination of research across about 20 field locations that 
represent important climates, soils, feedstocks, and biomes in 
the U.S. The research focuses on two major areas: (1) devel-
oping mechanistic insights into thermochemical conversion 
processes and plant/ecosystem responses to biochar amend-
ments, and (2) refining the most promising biochar strategies 
at individual field sites that would contribute to farm/ranch 
productivity and profitability while meeting the larger environ-
mental goals. The bulk of the proposed research effort would 
occur during the first ten years, followed by maintenance of 
long-term field studies for several more decades.

https://csanr.wsu.edu/biomass2biochar/
https://www.jswconline.org/content/76/1/24A
https://csanr.wsu.edu/biomass2biochar/
https://csanr.wsu.edu/biomass2biochar/


The elasticity of biochar across the farm:  
Nutrient capture, compost feedstock, and soil amendment
Nate Stacey, WSU CSANR, and Doug Collins, WSU CSANR and WSU Extension

One of the appeals of biochar in farm management is its potential 
for varied uses. What makes biochar so flexible is its physicochem-
ical properties: it has a high surface area, a porous structure, and 
it is generally low in bulk density and made primarily of stable 
carbon (C). When used as a soil amendment, biochar influences 
chemical properties such as the sorption and desorption of 
organic and inorganic compounds, and it can alter physical 
properties like bulk density, permeability, and porosity.

Much research has focused on the use of biochar and its 
ability to adsorb organic and inorganic compounds. Biochar is 
frequently incorporated to retain elements like nitrogen (N) in 
manures, composts, and soils. Evidence from several studies 
suggest that biochar can be used effectively to reduce nutrient 
loss, but these effects depend on the properties of the biochar.

We performed research to evaluate the potential nutrient capture 
of two regionally produced biochars in an on-farm setting. 
Midnight’s Farm on Lopez Island runs a commercial compost 
facility and raises about a dozen beef cattle. During the winter 
months, the cattle spend time on a deep bed of wood chips and 
the woodchip/cow manure mix is then used to produce compost. 
We incubated different biochars into the woodchip/cow manure 
mix for three weeks, then composted the incubated mix with a 
double amount of woodchip/manure mix. The compost products 
were then used as an amendment in local vegetable production. 

Following the three-week incubation, the biochar mixes had 
larger %C and %N than the untreated control. The larger %C 
is not surprising, given that the biochar treatments contained 
between 80 and 88% C. The larger %N may indicate some N 
retention by biochar during the incubation. After composting, 
the C:N ratio of the control compost was smaller than both 
biochar treatments, which is again likely driven by the large 
carbon content of the biochar. After application to the field, we 
found that treatments with composted biochar or biochar alone 
tended to reduce the soil bulk density compared to the control. 
Broccoli yields tended to be larger with compost or biochar 
co-compost treatments relative to control or biochar alone, but 
variability was large and differences were not significant.

If a grower is considering biochar as a soil amendment or compost 
feedstock, the rate at which it is amended, or mixed, should 
be carefully considered so that reasonable expectations can be 
aligned with the most likely outcomes.

(Top) Research plots amended with biochar, compost, and biochar co-compost.
(Bottom) Research plots planted to broccoli three weeks before harvest.
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D1G1TAL AgATH0N
From October 2 - 5, 2020, CSANR co-sponsored a first-of-its-
kind event intended to engage a diverse group of graduate, 
undergraduate, and post-doctoral students from across WSU in 
applying emerging data analysis technologies and knowledge 
to practical, real world agricultural examples. CSANR Faculty 
Leadership Team member Kirti Rajagopalan created and led the 
inaugural D1G1TAL AgATHON in which more than 80 students 
from multiple WSU Colleges competed in teams to bring their 
disciplinary expertise and skills together to come up with solu-
tions to data management problems affecting the sustainability 
of agriculture in Washington state. During the four day event, 
students were presented with complex, real world challenges 
(e.g. sustainable water management in an orchard) for which 
they had to gather information, utilize available imagery and 
data management platforms, interact with technical and domain 
experts, and present a final product based on their team’s 
analysis. The event was a lot of fun, students developed new 
skills and had the opportunity to apply knowledge and skills to 
practical, applied problems, and learn how to work and present 
on interdisciplinary teams. The event was so successful, we 
plan to continue offering the D1G1TAL AgATHON in future years. 

Other co-sponsors of the event included Microsoft, Innov8.ag, 
the Cascadia Innovation Corridor, CAHNRS, the Voiland College 
of Engineering & Architecture, the WSU Office of Research 
Advancement and Partnership, and the Department of Biological 
Systems Engineering. A YouTube video highlighting the event 
was created and is worth every minute of your time!

https://youtu.be/hEOxXndeOhs

A life-changing walk
leads to interest in environmental research
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Amanda Stahl’s journey to Washington 
State initially came on foot.

Stahl is now a postdoctoral researcher at 
WSU after earning her Ph.D. this summer 
from the School of the Environment. But 
she arrived in Washington nearly 15 years 
ago when she and her husband hiked 
nearly 2,000 miles of the Pacific Crest 
Trail (PCT), starting in California at the 
Mexican border.

They made it as far as Rainy Pass (State 
Route 20) in the North Cascades but had 
to stop due to a snowstorm.

“We got stuck and we couldn’t finish,” 
Stahl said. “But fortunately, we made 
it to Stehekin in time for the wedding 
we’d planned remotely while hiking 
through California.”

The couple moved to Pullman, where 
they both got jobs at WSU. Stahl was a 
lab coordinator for seven years before 
deciding to pursue a doctoral degree. 
Now that she’s earned the Dr. before her 
name, Stahl hopes to continue doing 
research and teaching in ecology.

She’s involved in the BioAg project that’s 
helping monitor riparian ecosystems as part 
of Alex Fremier’s lab. She’s also interested in 
how people look at the environment.

“Legally and ecologically, the way 
people look at the environment is so 
fragmented,” said the upstate New 
York native. “I’m looking at the different 
political and sociological views on envi-
ronmental topics to see how to reconcile 
some of the really complicated tradeoffs 
and find common ground.”

Much of that interest was spurred by that 
life-changing walk north.

“As we moved from southern California to 
the Sierra Nevada to the Cascades, it was 
surprising to see how land ownership 
and stewardship issues changed,” she 
said. “It really got me interested in this 
topic that I hope to keep studying for 
years to come.”

Amanda Stahl carries a drone in preparation for collecting 
remote data. (Photo credit: Tom Schierman, Daily Evergreen)

https://www.youtube.com/embed/hEOxXndeOhs
https://www.youtube.com/embed/hEOxXndeOhs


Lawrence Hickman  
Endowed Graduate Fellowship in Sustainable Agriculture
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In late 2019, Ellen Hickman Williams made a significant donation to WSU CSANR to establish a graduate 
fellowship in honor of her father Lawrence Earl Hickman. The Hickman family owns a Whitman County 
farm which Lawrence leased to a relative as he pursued a legal career. Ellen explained that her father 
Lawrence stayed involved with overall farm practices & conservation methods even after leasing the farm. 
“Many a Sunday drive for me, involved seeing if our car would make it across a deeply rutted mud farm 
road so Dad could inspect the field. In the late 1970s, Dad & Norman [the tenant] received a Whitman 
County Conservation award for planting grass strips in draws to reduce erosion, & for alternating crops on 
the hill. Then in Lawrence's last 20 years he planted, pruned & watered over 1,000 black walnut trees in 
the draws above canyons & along the creek & roadside on Jenkins Road.”

The recipient of this fellowship shall be involved in graduate research in one of the following areas as it 
relates to dryland farming systems: precision agriculture, crop rotation, climate change, soil health, tech-
nology to reduce fossil fuels, niche crop variety development for local processing, integrated pest/weed 
management using natural ecosystems, transportation systems for getting crops to market economically 
and the economics for transitioning farm operations to all the above.

CSANR had the honor of selecting two graduate students to be the inaugural recipients of the fellowship 
for the 2020-2021 Academic Year — Ben Lee and Wilson Craine.

Ben Lee
Ph.D. Candidate, Department of Entomology, Washington State University.

For my dissertation research, I have studied 
the transmission of an aphid-borne plant 
virus and how aphid vectors’ interactions 
with other insect species can affect how 
quickly disease spreads in fields. The virus, 
Pea-enation Mosaic Virus, poses a signifi-
cantly greater economic threat to legume 
production than damage by the aphid 
vector alone, making understanding of the 
factors that accelerate virus transmission 
critical to protecting plant health in the 
Palouse. My work has focused on how 
insect predators, traditionally thought 
to stall virus spread by consuming aphid 
vectors, may induce changes to vector 
behaviors that could affect virus transmis-
sion. In order to utilize insect predators as 
sustainable alternatives to chemical control 
methods, their effects on both pest popula-
tions and vector-borne plant pathogens 
must be considered.

My current professional goal is to 
eventually obtain a tenure-track 
professorship with a research lab that 
integrates community and behavioral 
ecology to better predict and manage 
populations of damaging pests in 
agroecosystems. As part of this position, 
I hope to train undergraduate and grad-
uate students in applied entomology to 
develop the next generation of scientists 
and provide solutions to growing 
threats to agriculture, particularly as 
novel pests and diseases emerge as a 
result of global climate change. 



Wilson Craine
Ph.D. Candidate, Department of Crop and Soil Science, Washington State University.

Diversifying crop rotations is important for 
economic and environmental sustainabil-
ity. Oilseeds are becoming increasingly 
popular options to diversify wheat-domi-
nant rotations in Washington State. Unlike 
wheat, oilseeds have a large taproot that 
help break up hard pans in the soil and 
improve water infiltration. Additionally, 
the deep taproot can pull nutrients from 
deeper in the profile, depositing them 
in a depth where the subsequent wheat 
crops can access. Incorporating oilseeds 
into wheat-dominant rotations will help 
build healthier, more sustainable soils for 
the future. In addition to their soil health 
benefits, oilseeds also can play a key role 
in counteracting climate change through 
the creation of renewable, sustainable 
biofuels. Both camelina and pennycress 
are easily be converted to biodiesel 
and jet fuel, which can help reduce our 
reliance on fossil fuels. 

Throughout my PhD, I have helped 
develop precision agriculture and remote 
sensing techniques to better monitor 

and record important field traits. We are 
able to capture plot-level images using 
handheld camera platforms and also 
field-level images using UAVs (drones), 
and utilize image analysis software to 
extract important data on field traits of 
importance including stand establish-
ment, flowering time, plant height, and 
even yield. I have also worked to develop 
high throughput phenotyping methods 
to rapidly and accurately estimate 
important quality traits like oil content, 
fatty acid composition, a seed size and 
mass. These field and lab techniques 
are valuable resources for any student 
working on similar crops. 

After I graduate from WSU this spring, I 
will continue my research on alternative 
oilseeds as part of a post-doc position 
at WSU. I plan to improve upon our 
remote sensing and high throughput 
phenotyping techniques. I will continue 
to explore agronomics of alternative 
oilseeds to try and develop new, better 
adapted camelina lines with improved 

end uses. My career goal is to find a posi-
tion that allows me to continue on my 
academic aspirations, whilst also working 
closely with farmers and consumers 
through agricultural extension. I truly 
believe oilseeds are a vital component 
to economically and environmentally 
sustainable agricultural systems, and will 
continue to do my best to help expand 
oilseed production in Washington State.
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AgClimate – 
A quick and interesting way to stay abreast  
of new climate-relevant research and resources
In 2013, CSANR convened partners from 
the Pacific Northwest land grant universi-
ties—later joined by the USDA Northwest 
Climate Hub—in a new effort to address 
the need to share information and foster 
discussion between researchers and agri-
cultural professionals to address climate 
change challenges on agriculture. This 
led to developing the Agriculture Climate 
Network (or AgClimate), a blog of short 
articles that discuss regionally relevant 
ideas, research, tools, and resources that 
can help agricultural and natural resource 
professionals support their clients’ efforts 
to prepare and adapt to future changes 
and increase resilience of their opera-
tions. In 2020, AgClimate continued to 
produce science-based content at the 
nexus of climate change, agriculture and 
natural resources in the Pacific North-
west. We published 25 full length blog 
articles by 18 authors, as well as eight 
shorter “Check it out” articles pointing 
to other publications or resources. Topics 
ranged from practices that can increase 
rangelands’ resilience to future changes, 
tree insects and disease changes to keep 
an eye out for, impacts on snow and 

water availability, and how water storage 
or dryland farming can provide options, 
to markets for cross-laminated timber, 
biochar and compost production issues 
that may affect carbon sequestration 
and therefore mitigate climate change 
and the opportunities in the Northwest 
for fruit and vegetable production. 
We also invested in efforts to amplify 

the reach of AgClimate by targeting 
sector-specific organizations via social 
media and listserves. We have increased 
our subscriber numbers over the year by 
13% and page views increased by 40% 
over the previous year. The AgClimate 
team continues to look for opportunities 
to include more contributing authors and 
expand the reach of AgClimate content.
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Roadmap for Soil Health in Washington State
CSANR provides leadership within WSU for the Washington Soil Health Initiative that 
began in 2019. In part, the initiative called for documenting the current state of soil 
health across the Washington’s diverse production systems. The road map, which will 
be available in 2021, will focus on the current soil health situation, goals and priorities, 
milestones, barriers, opportunities, and areas that need core investments. For simplicity, 
10 focus areas were identified: annual northwestern Washington production systems, 
Columbia Basin potato production, dryland agriculture, input from the environmental 
constituency, table and wine grapes, irrigated Columbia Basin rotations, tree fruit, and 
western Washington diversified production systems. Feedback from representatives in 
each focus area is currently being distilled and aggregated to outline common themes 
and short- and long-term priorities for improving soil health across the state. This effort 
is in collaboration with Washington State Department of Agriculture. 

http://agclimate.net
http://agclimate.net


Engaging 

your Land Grant University for the next 50 years of research, teaching, and extension 
in organic and sustainable agriculture and food systems
Chad Kruger, WSU Center for Sustaining Agriculture & Natural Resources; André-Denis Wright, Dean, WSU College of Agriculture, Human, 
and Natural Resource Sciences (CAHNRS); Vicki McCracken, Associate Dean CAHNRS and Director, WSU Extension; Scot Hulbert, 
Associate Dean and Director, CAHNRS Office of Research; Rich Zack, Associate Dean for Academic Programs, CAHNRS

Historically, Land Grant Universities were institutions where farmers 
and ranchers engaged with researchers and extension to develop 
and apply knowledge to solve challenges in the farm and food 
system. WSU has a unique history amongst land grants due to its 
long-standing partnerships with sustainable and organic producers 
going back to the early 1970’s. This relationship has contributed 
to broad and deep support for organic and sustainable agriculture 
in Washington. Effective activism and advocacy from the Tilth 
community and the broader network of organic and sustainable ag 
and food partners in Washington has been essential to driving the 
strategic directions and investments at WSU throughout the past 
50 years. It’s time to re-energize this partnership by engaging the 
next generation of Tilth members to help WSU continue to respond 
effectively to the changing needs of the organic and sustainable 
ag and food community for the next 50 years. This session will be a 
facilitated dialogue between Tilth membership and the leadership, 
faculty, staff, and students from the WSU College of Agricultural, 
Human, and Natural Resource Sciences and WSU Extension. The 
goal will be to initiate an ongoing dialogue.

https://youtu.be/H0Sfy1CCkfE

Tri-Societies Award

Andrew McGuire
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CSANR researcher Andrew McGuire was the recipient of a 2020 Extension Education 
Community Excellence in Extension Award for Digital Communication for his contributions 
through CSANR’s Perspectives in Sustainability blog.

Cooperatively awarded by the tri-societies of the American Society of Agronomy, 
Crop Science Society of America, and Soil Science Society of America, the purpose of 
the program is to provide Society members opportunity to share their creative and 
useful educational materials and programs with colleagues and to receive recognition 
for their superior achievement. All entries receiving awards were highlighted at their 
2020 Annual Meeting.

Josh Lofton, presiding leader of the  American Society of Agronomy, noted:  
“The submissions this year have been second to none and were very high quality.”

You can read Andrew’s award-winning posts—and many others—on the CSANR blog. 

https://www.youtube.com/embed/H0Sfy1CCkfE
https://www.youtube.com/embed/H0Sfy1CCkfE
https://csanr.wsu.edu/blog/?taxonomies%5Bcategory%5D=blog&pf_author=19
https://csanr.wsu.edu/blog/
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