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We are pleased to present another issue of 

Rural Connections. This issue has 13 high-

quality articles on a variety of issues that are 

critical to the rural West. Through the years, 

I have had the privilege of interacting with 

numerous extremely capable professionals 

who are attempting to address the problems 

and concerns of Rural America. As we 

are all seeking the same goal, there is no 

question that we can be more effective 

by partnering with and learning from one 

another. Partnering and working together 

was never more important than now when 

resources are limited and uncertain. At the 

Western Rural Development Center, we 

are committed to this objective and Rural 

Connections is a tool to help us achieve it. 

The topics covered in this issue include: 

coping with reduced water resources as 

a result of climate change and dealing 

with other climate change issues; coping 

with the closure of rural hospitals; creating 

economic development plans; addressing 

transit problems; helping farms prepare 

for disasters; effectively utilizing beetle kill 

and other wood products; the feasibility 

of using renewable energy on farms; the 

characteristics of the hired farm labor force; 

and how Extension assisted a community 

recovering from a disastrous land slide. 

In reading these articles, I continue to be 

amazed by the quality and breadth of the 

work of our colleagues and partners. Our 

hope is that others in the region working 

on these same issues can benefit from the 

shared knowledge presented in this issue of 

Rural Connections.

Another goal of Rural Connections is to 

represent the geographic diversity of the 

work being conducted in the West. The 

authors in this issue represent eight western 

states: Alaska, Arizona, California, Colorado, 

Montana, Oregon, Utah, and Washington. 

As always, I appreciate the many talents of 

Rural Connections editor Betsy Newman. 

It is a pleasure to work with her and I look 

forward to reading many future issues.[
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INTRODUCTION
By Don E. Albrecht

Director, Western Rural Development Center

“In reading these articles, I continue to be amazed by the 

quality and breadth of the work of our colleagues and partners. 

Our hope is that others in the region working on these same issues 

can benefit from the shared knowledge presented in this issue of 
Rural Connections.”



By Christina Sanders - Washington State University; and 
Martha Aitken and Monica Babine - Washington State University Extension

WHEN DISASTER STRIKES, 
EXTENSION RESPONDS

WSU Extension Asks Communities,
“What do you need?”

PICTURED: WSU 530 slide area interns/S. Kantor.5   RURAL CONNECTIONS     
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On March 22, 2014, a catastrophic landslide 
devastated a rural region in northwest Washington. 
A hillside gave way, burying an entire neighborhood, 
taking 43 lives, and temporarily closing State 
Highway 530, the physical and economic lifeline 
for the area. Carrying a wall of mud and debris, 
it destroyed 49 homes and structures; creating a 
slide zone nearly a mile wide. In the aftermath, 
what emerged were resilient and interdependent 
communities with a shared goal of growing their 
economies while preserving quality of life. The events 
of that day could have left a region totally devastated 
but instead they served as a catalyst for economic 
revitalization efforts, and spurred Washington 
State University (WSU) to explore how it supports 
communities in moving forward after a disaster. 

Immediately after the slide, WSU’s President, the 
late Elson Floyd, committed University resources to 
assist with recovery efforts. Instead of focusing on 
mounting an emergency response, WSU Extension 
turned its attention toward long-term recovery 
strategies and formed the interdisciplinary SR 530 
Mudslide Recovery Team. Co-lead by Snohomish 
County Extension and the Division of Governmental 
Studies and Services, the Team included members 
from the WSU Extension’s three units: Community 
and Economic Development, Youth and Family, 
and Agriculture and Natural Resources; the WSU 
Energy Office; WSU North Puget Sound at Everett; 
and communication experts from WSU’s College of 
Agriculture, Human and Natural Resource Sciences 
– all with diverse experience and backgrounds. The 
Team made a foundational commitment to focus 
not simply on what the University had to offer, but 
to concentrate on the immediate, short-term, and 
long-term needs of the communities. By keeping the 
communities’ needs central to their work, the Team 
asked community leaders, “What do you need?” 
instead of telling them, “Here’s what we’re going to 
do to help you.” 

In the world of university extension where we 
offer an array of programs designed to meet a 
community’s needs, it is second nature to be on the 
lookout for opportunities to implement them. In this 
instance, however, the team set out to do exactly the 
opposite: understand the complexities of the needs 
first, then design or modify a program to meet that 
need. It is important to note that WSU Extension 
was known to, and valued by, the communities 
through the legacy programs and activities of the 
local County Extension Office; however, many of the 
resources on the Mudslide Recovery Team were new 
and included regional specialists and faculty located 
on WSU’s main campus three hundred miles away. 
As the needs of the community evolved after the 
landslide, so did the composition of the Team. 

This ability to be flexible and customize the response 
and recovery to the community has not only been 
the underlying strength in ongoing relationships 
with community members, but has served as an 
example to other Extension personnel who want 
to support their own communities in the event of a 
disaster. The depth and diversity of Team members, 
their internal communication, and their external 
collaborations with elected leaders, tribal officials, 
nonprofit staff, state and federal agency personnel, 
and local citizens, illustrated the breadth of the 

“In the world of University Extension where we offer an array of programs designed to meet a 
community’s needs, it is second nature to be on the lookout for opportunities to implement them. In 
this instance, however, the team set out to do exactly the opposite: understand the complexities of 

the needs first, then design or modify a program to meet that need.”

PICTURED: Former WSU President Elson Floyd and local sheriff/S.Kantor.
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WSU’s outreach and the University’s commitment to 
help the communities move toward self-reliance and 
a sustainable economic future. 

Members of WSU’s Mudslide Recovery Team have 
led and supported a broad range of activities from 
co-facilitation of the Governor’s SR 530 Landslide 
Commission by the William D. Ruckelshaus Center, 
which identified recommendations to avoid future 
slides, to student focused activities such as providing 
tuition waivers to students from the slide area, 
to WSU summer student internships and student 
service weekends. In addition, the team engaged 
WSU’s Rural Communities Design Initiative to assist 
the Sauk-Suiattle Indian Tribe with a reservation 
expansion. Other Team projects addressed natural 
resources, youth, and organizational, community and 
economic development. 

WSU Extension also hired a local resident to serve 
as a Community and Economic Development 
Coordinator to insure collaboration and coordination 
of the multiple local projects. The Coordinator 
participated on a cross sector team that secured a 
$150,000 US Economic Development Administration 
grant to develop a regional economic development 
plan, and spearheaded local projects such as 
downtown business improvements and a co-
working space. While stakeholders were crafting that 
plan, local leaders were encouraged to enter the 
America’s Best Communities Competition to help 
directly engage community members in economic 
development efforts. Under the leadership of WSU’s 
Metropolitan Center for Applied Research and 
Extension the community has advanced from an 
initial field of 135 applicants to become one of 8 
finalists by creating and implementing an expansive 

11 month community revitalization plan and, in 
the process, building capacity for future economic 
development initiatives.

The 2014 mudslide in northwestern Washington was 
followed in 2015 by devastating fires in rural central 
Washington. Faced with new communities in need, 
WSU, reflecting on the University’s response to the 
mudslide, and leveraging their long engagement 
with the national Extension Disaster Education 
Network (EDEN), formed the Extension Disaster 
Capacity Planning (EDCP) Team to assist with 
response by Extension personnel in communities 
during the wildfires. 

As a first step the EDCP Team created a Wildland 
Fires website to serve as a clearinghouse for 
resources for County Extension personnel, along with 
up-to-date news on developing situations around 
the state and recovery efforts already underway. 
The group also provided support in the form of a 
small team of representatives through the Office 
of Emergency Management at WSU who are still 
available to answer questions and assist County 
Extension personnel in locating additional resources 
and in connecting them to professional services 
that might be needed in an event. County based 
Extension personnel expressed a need for strategies 
to help faculty and staff to assist with emergency 
response and recovery in their own communities, 
so the EDCP Team conducted a needs assessment 
among all of the county Extension offices across the 
state to better understand the potential expectations 
and the gaps that exist. 

The needs assessment was distributed via email and 
responses were received in an online survey format 

PICTURED: Flag in front of the slide area/S. Kantor. PICTURED:Glacier Peak Institute students/S. Kantor.



from 39 of the 46 WSU County Extension offices 
and research stations surveyed in Washington, for 
an 85% response rate. The assessment indicated 
that Extension personnel are equally as concerned 
about serving their communities in a disaster, as they 
are about preparing their own offices for all types 
of emergencies - whether it be a manmade disaster 
such as a chemical spill or a natural disaster such as 
an extreme storm causing power outages. When 
asked to choose from a list of options that asked 
respondents to indicate what made them feel most 
vulnerable regarding a disaster in their area, almost 
50% indicated that they Agree or Strongly Agree that 
the need to learn how to prepare their work place 
for disasters is an area of concern. Other options that 
garnered a high number of Agree or Strongly Agree 
responses included the need for more information 
on surviving disasters and needing to know more 
about whether their communities are prepared 
for disasters. Survey responses indicate that WSU 
Extension County Directors are also concerned about 
being prepared on a personal level, so that they can 
be available to help in their place of work and in their 
communities when a disaster hits.

In order to assist County Extension be better 
prepared to help in specific areas of need in their 
communities during and after a disaster, WSU is 
continuing to develop and compile up-to-date 
resources in multiple formats that will be useful to 
counties even in the event of internet and power 
loss. When asked what preparedness resources 
they would most benefit from, survey respondents 
indicated a preference for an emergency procedures 
handbook, emergency procedures posted in all 
facilities, and an online resource bank. The EDCP 
team is also working toward providing trainings 
in several locations across the state, to include 
Community Emergency Response Team (CERT) 
training, which would better prepare community 
members, and hope to be able to have resources 
in the future to provide for the deployment of strike 
teams. 

While WSU’s experiences assisting the communities 
after the landslide and the wildfires were 
fundamentally different, common themes and lessons 
emerged from both including the importance of 
creating a long-term plan, being a convener, staying 
in the community, fostering long-term relationships 
built on trust and meaningful accomplishments, and 
seeking involvement from university colleagues. 
Through these disasters and the development of 
EDCP, WSU provides support to County Extension 
staff and faculty in Washington to prepare for and 
respond to future disasters in their own communities. 

This experience can also help other land-grant 
universities better understand the pivotal role 
Extension can have in times of disaster. Keeping the 
focus on community needs is critical and can lead to 
utilizing University resources in new ways. Not only 
does it help communities emerge from disasters 
better prepared, stronger and more resilient, but it 
also solidifies Extension and the University’s position 
in the community, fulfilling our land grant mission in 
new ways.[
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“This experience can also help other land-grant universities better understand the pivotal role 
Extension can have in times of disaster. Keeping the focus on community needs is critical 

and can lead to utilizing University resources in new ways.”

WEB RESOURCES
WSU Mudslide Recovery
mudsliderecovery.wsu.edu

The SR 530 Landslide Commission Report
governor.wa.gov/issues/issues/safe-communi-
ties/joint-sr-530-landslide-commission

WSU Wildfire Recovery
wildfires.wsu.edu/

City of Arlington America’s Best Communities
arlingtonwa.gov/index.aspx?page=547

America’s Best Communities Facebook Page
facebook.com/StillyValleyABC/
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Extension Landscape Architecture, and the Department of 

Landscape Architecture and Environmental Planning (LAEP) at 

Utah State University hosts an annual Charrette that often focuses 

on the planning and design needs of rural Utah communities.  

As an innovative, fast-paced educational and Extension strategy, 

the Charrette relies on the dynamic collaboration of the LAEP 

students, faculty, and community partners in an intensive, one-

week event. Classes are cancelled, and vertically integrated teams 

of students and faculty work together, uninterrupted by the normal 

routines of academic life.  

Planning for the Prosperity of the Rural West
Engaging Students and Communities in Planning and Design

PICTURED: Water Treatment Design Scenario for The Abbey of Our Lady of the Holy Trinity/D.Evans.

By David Evans, David Anderson, and Ole Sleipness - Utah State University
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During Charrette week, the LAEP department and 
community partners focus on a broad range of 
community analysis and design recommendations. 
These often include: 

• history and community character assessment

• open space and agricultural preservation 
planning

• downtown revitalization and business 
development strategies 

• regional trail system planning and design 

• trail head, signage, and parking design

• transportation planning and streetscape design

• mixed-use growth scenarios

• streetscape and urban open space design

• habitat and watershed protection and 
restoration design

• community park and play design

• identity and way-finding recommendations

• farmer’s markets, farm to school programs, and 
agritourism planning

• sustainable design

• design for the arts

The Charrette is a fundamental service-learning 
experience for LAEP students through all cohorts, 
and fosters design innovation, by facilitating a 
dynamic collaboration between the design teams 
and the community partners, by employing 
compressed work sessions and short feedback 
loops, and by encouraging solutions tied to an 
understanding of community need. 

The combined strengths of the students, faculty, and 
community partners produces a range of feasible 
planning and design tools. These tools help to build 
community awareness and support, and advance 
grant proposals and fundraising strategies.   

Team leaders from the senior class are assigned 
a specific focus area, and each team has a faculty 
advisor and vertically integrated team of students. 
During the fall semester, before the Charrette 
in January, the sophomores prepare a detailed 
inventory and analysis of the key community planning 
and design needs. This allows them to serve as 
experts on the existing opportunities and constraints 
that will influence the Charrette teams. 

The Charrette begins with a site visit and interviews 
with community stakeholders, followed by an intense 
design week. Clients are invited to visit the studio 
during the week and to participate in a final student-
led presentation. Following the Charrette, the seniors 
carry the work forward in their Capstone Studio, 
and produce a comprehensive planning document, 
based on a semester-long exploration of the issues 
identified during the Charrette. This planning 
document is a digital and hardcopy reference for the 
citizens to use as the community adapts to change.

The impacts on students and the rural communities 
they serve are noteworthy.  Students advance their 
leadership, management, communication, and 
collaboration skills, add real-world projects to their 
portfolios, and learn the value of public service in 
their discipline. Communities receive a professional 
document they can use as a touchstone for 
immediate and long-range planning needs, and as a 
tool to raise public awareness and funding.  

Over the thirteen-year history of the LAEP Charrette, 
a number of rural Utah communities have benefited. 
Among these are the communities in the Bear Lake 
Region, Cedar City, Providence, Richmond, Tooele, 
Cache Valley, and Kanab. 
 
OGDEN VALLEY CHARRETTE
Ogden Valley is home to three iconic small towns: 
Liberty, Eden, and Huntsville. The valley boasts 
ski resorts, a Trappist monastery, diverse wildlife 
and habitats that include streams, wetlands and 
reservoirs, active agriculture, year-around recreation, 
and breathtaking vistas.  

Among the variety of planning and design issues 
identified in Ogden Valley, the following is 
representative of the detailed analysis and design 
work typically produced during a Charrette. In 
Ogden Valley, the students, faculty, and community 
partners addressed the following key planning and 
design issues.

Community Identity
Fundamental to working with the citizens of Ogden 
Valley is an understanding of the unique identity 
of the place. In Ogden Valley, as with all LAEP 
Charrettes, the early stages of the process focus on 
identifying the spirit of the place, and what makes 
the community unique. The community identity is 
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the sum total of all of the historical, natural, and 
built features of the environment, and how the world 
perceives the unique, identifying qualities of the 
valley. This understanding is key to making informed 
planning and design recommendations that fit the 
community character.

Agricultural Lands
Ogden Valley is a beautiful, isolated valley on the 
eastern edge of the rapidly growing Wasatch Front. 
Among the many unique qualities of the valley are 
the active agricultural lands, that ties the valley 
together visually and provides winter pasturing 
for wildlife. Strategies were developed to create a 
transfer of development rights for agricultural lands 
to protect the valley character. Also, the open space 
plan featured the agricultural landscape as central 
to valley history and character, and developed 
strategies for agritourism and sustainable agricultural 
practices.

Transportation Corridors
Another unique quality of Ogden Valley are the 
entry road corridors that dramatically reveal the 
valley’s rural character at key points of arrival into the 
valley. Design recommendations were prepared for 
the character of roads throughout the valley, with a 
specific focus on the Ogden River Scenic Byway Plan. 
The view from the road throughout the valley was 
key to the transportation corridor and scenic byway 
recommendations.

Habitat, Wildlife, Stream Corridors, and 
Biodiversity
The diverse wildlife and valley streams that support 
biodiversity in the valley also help to ensure the 
water quality of Pineview Reservoir and the natural 
habitats of the animal and native plant populations. 
As a part of the Charrette recommendations, key 
habitat locations were restricted for development, 
potential habitat easements were identified, and 
setbacks and buffers were established for Pineview 
Reservoir, wetland areas, and the stream corridors 
that recharge the reservoir.

Recreational Opportunities
Ogden Valley offers year-round recreational 
opportunities. In addition to the ski resorts of Wolf 
Creek, Powder Mountain, and Snowbasin, the valley 
offers recreation at both the Pineview and Causey 
Reservoirs. The valley also has an amazing collection 

of trails and campgrounds, and offers a variety 
of concerts, festivals, markets, and recreational 
events throughout the year. Plan recommendations 
addressed business development, fundraising 
strategies, marketing, improved access, and social 
networking. These recommendations are aimed at 
the valley’s recreational opportunities and community 
events, as the centerpiece of business growth and 
community branding.
 
Heritage, History, and Town Centers
An understanding of the unique historical character 
and heritage of the valley, and of the towns of 
Liberty, Eden, and Huntsville is fundamental to 
assessing its unique character. The Huntsville Square, 
Blacksmith Village in Eden, and The Abbey of Our 
Lady of the Holy Trinity, combined with the unique 
character of each village center, is fundamental to 
understanding Ogden Valley, and planning in a way 
that respects the integrity of these identifying places.

Regional Development and Change
To preserve the rural and natural character of the 
valley, in the face of growth and development 
pressure, the charrette team recommended the 
adoption of centralized smart growth principles. 
In addition, building on community identity and 
the key environmental features of the valley, the 
plan identified the locations best suited for future 
development, points of interest and cultural hubs, 
and an understanding of historical development 
trends.

Private Lands, Ownership, and Property Rights
Understanding the effects of development on critical 
habitats is fundamental to smart growth, and to an 
understanding of the inherent property rights that 
exist in the valley. In the interest of balancing habitat 
protection and development rights, the Charrette 
plan calls for residential development guidelines that 
identify sensitive lands and encourage appropriate 
site selection for new development. These 
guidelines will assist in the preparation of Ogden 
Valley development ordinances that are specific to 
its unique character. Charrette recommendations 
included the identification of Conservation 
Easements, the preservation of critical habitats, and 
sustainable development that is sensitive to the 
public infrastructure and unique environments of the 
valley.
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Open Space Planning
The future of development in the valley is directly 
correlated to the character, preservation and 
enhancement of open space. The assessment of 
habitat, rural character, and the natural and geologic 
influences on development is critical to open 
space planning. Among a number of strategies to 
preserve open space were recommendations for 
the Transfer of Development Rights, the Purchase 
of Development Rights, and Installment Purchase 
Agreements.

The Abbey of Our Lady of the Holy Trinity
The Abbey of Our Lady of the Holy Trinity is an 
approximately 1800-acre site that includes both 
monastic and agricultural buildings located in 
the southwest quadrant of the valley. The abbey 
serves as a retreat center and houses an order of 
Trappist monks. Agriculture is central to the life of 
the abbey. In addition to agriculture, the site is key 
to water quality in the valley, contains numerous 
trail and respite locations, represents open space 
conservation opportunities, and the potential to 
model a sustainable development scenario.

Building on the work of the Ogden Valley Charrette, 
the Weber County Supervisors authorized $100,000 
for professional consultants to advance the Charrette 

recommendations. As a planning tool, the Ogden 
Valley Charrette summary document, prepared by 
the seniors in the Capstone Studio, will continue to 
guide community decisions as Ogden Valley plans 
for change.

Pen Hollist, the Chairman of the Ogden Valley 
Planning Commission offered the following remarks 
regarding the Charrette: “I think the Charrette will 
have a remarkable impact because I think people 
will begin to see, number one, what can be done 
to make the valley very interesting for visitors and 
the associated businesses. There was just a wealth 
of information there, and it was great to see such a 
broad range and depth of thinking.”

The LAEP Charrette serves the prosperity of 
rural communities and forms the cornerstone of 
Extension Landscape Architecture at Utah State 
University. It is emblematic of our commitment to 
community service, innovation, design excellence, 
and the education of LAEP students. The Extension 
specialists that plan the Charrette, and the dedicated 
students and faculty of the LAEP Department are 
enhancing the future of Utah’s rural communities, and 
building an important service-learning legacy. [

PICTURED: Stream and Reservoir Character Ogden Valley/D. Evans.
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INTRODUCTION
Farmers in the Western United States are becoming increasingly 

affected by climate change through reduced snowmelt, increased 

temperatures, and drought leading to reductions in summer water 

availability (Van Horne et al., 2013). Consequently, it is becoming 

critical for the viability of farms in our region, and the security of our 

food system, to increase our knowledge and awareness of drought 

mitigation tools and strategies for growing with little or no irrigation 

(Wheeler and von Braun, 2013). 

In response to these escalating concerns, OSU Small Farms Program 

launched the Dry Farming Project in 2013. The project started small, 

but has had a growing impact over the past three years, leading 

to the establishment of the Dry Farming Collaborative (DFC). This 

article aims to raise awareness of the DFC and its importance 

to sustainable agriculture in the maritime Pacific Northwest by 

providing a brief overview of dry farming, a timeline of the Dry 

Farming Project, its evolution into the DFC, and potentials for the 

future.

By Amy Garrett - Oregon State University Extension Service

THE DRY FARMING COLLABORATIVE
Co-Creating the Future of How We Manage Water on Our Farms

PICTURED: Dry Farming Collaborative header/A. Garrett.



RURAL CONNECTIONS   14

Dry Farming Practices: Water Retention 101
Dry farming refers to crop production during a dry 
season (like Willamette Valley summers), utilizing the 
residual moisture in the soil from the rainy season, 
and usually occurs in regions that receive 20” or 
more of annual rainfall. Dry farmers work to conserve 
soil moisture during long dry periods primarily 
through a system of tillage, surface protection, and 
the use of drought-resistant plant varieties (Runsten 
and Mamen, 2017). These strategies could provide 
an alternative to irrigated crop production in the 
maritime Pacific Northwest on sites where there is 
deep soil with good water holding characteristics. 

Keegan Caughlin of Taproot Growers is a member 
of the DFC and has been experimenting with dry 
farming in Springfield, Oregon. He emphasizes that 
“maintaining and improving soil health will be crucial 
to the success of a robust and coherent approach 
to the increasing frequency and severity of the 
water challenges in the arid West.” Furthermore, he 
explained, “dry farming, when done successfully, can 
best be explained by looking at what the grower has 
done to retain and capture useable water within his 
or her system throughout a growing season.”    

Dry Farming Project
It is important to note that dry farming is not a new 
way of farming, but knowledge sharing has been 
limited because practices have primarily been passed 
down from farmer to farmer. Compounded by the 
fact that there is only a very small subset of farmers 

that experiment with dry farming and an even smaller 
number have extensive experience in these farming 
practices, the OSU Extension Dry Farm Project and 
the DFC are seeking to explore, revive, and expand 
awareness of dry farming.

The Dry Farming Project began in 2013 with case 
studies of farms in Western Oregon (Garrett, 2013; 
Garrett, 2014) and Northern California (coordinated 
by Community Alliance with Family Farmers) that 
dry farm a variety of fruit and vegetable crops. 
These case studies revealed a suite of management 
practices that support crop production without 
supplemental irrigation including: careful timing 
of tillage, keeping soil surface loose to conserve 
moisture in the root zone (also known as dirt or dust 
mulch), improving soil quality and water retention 
with organic matter addition (cover crops, compost, 
rotational grazing), increased plant spacing, and use 
of drought-resistant varieties.

2015 Demonstration
In an effort to disseminate this knowledge to a wider 
audience, OSU Extension Small Farms Program 
established dry farming demonstrations in 2015 and 
2016 (Garrett, 2015) with support from the National 
Institute for Food and Agriculture’s Beginning Farmer 
and Rancher Development Program. The 2015 dry 
farming demonstration plots were implemented at 
OSU’s Oak Creek Center for Urban Horticulture in 
Corvallis, Oregon. Several squash, melon, potato, 
tomato, and dry bean cultivars were planted 

PICTURED: Experienced dry farmer has been a mentor for many new dry farmers/A. 
Garrett.

PICTURED: Dry farmed tomatoes at New Moon Organics in Shively, CA in August 
2015/A. Garrett.



15   RURAL CONNECTIONS     

and survived an extremely hot and dry growing 
season without supplemental irrigation. A dry 
farming field day, organized in August, attracted 
more than 100 growers and stakeholders, many 
of whom noted being affected by the drought 
and expressed concern about water supply in the 
future. Media coverage followed (Mortenson, 2015), 
with a groundswell of interest amongst growers 
throughout the region. More information is available 
at http://smallfarms.oregonstate.edu/dry-farming-
demonstration.
 

2016 Project Expansion
In 2016, the Dry Farming Project expanded to 
include:

1. Three dry farming demonstration and field 
days at OSU Extension research locations in 
Western Oregon.

2. Ten on-farm trials throughout Western Oregon. 

3. ‘Growing Resilience: Water Management 
Workshop Series’ (funded in part by Western 
SARE) was organized to increase our 
knowledge and awareness of how Oregon 
growers are being affected by drought, expand 
our toolbox of drought mitigation tools and 
strategies, and educate agricultural producers 
and professionals about management practices 
and strategies for farming with little or no 
irrigation. More information is available at 
http://smallfarms.oregonstate.edu/wmws. 

 

Dry Farming Collaborative (DFC)
The DFC is a group of farmers, Extension educators, 
plant breeders, and agricultural professionals 
partnering to increase knowledge and awareness of 
dry farming management practices with a hands-on 
participatory approach. The original function of the 
DFC was to facilitate farmer-to-farmer information 
sharing as growers started to experiment and 
establish their own dry farming trials (Garrett et al, 
2016). The ten on-farm trials mentioned previously 
were a catalyst for initiating the DFC in March of 
2016. By May of the same year, there were twenty 
Oregon growers in the DFC conducting exploratory 
trials involving site selection and crop varietal choice 
(tomatoes, potatoes, squash, melon, dry beans), 
taking notes on crop varietal performance, and 
capturing pictures and videos, many shared on the 
DFC Facebook page (currently 190+ members), 
throughout the growing season.  

An email list (currently 90+ members) was also 
created to help facilitate communication within the 
group and coordinate field trials. OSU Small Farms 
Program sourced seeds and starts, many of which 
have a history of being dry farmed, and distributed 
them to trial hosts along with ‘grower input forms’ 
to record information about their site (soil type), 
crops (varieties, planting date, planting density), and 
results (harvest dates, yield). In addition, five-foot soil 
cores were pulled at eight of these dry farming sites. 
Soil type, texture, water-holding characteristics, and 
productivity ratings (Huddleston, 1982) were used 
to help explain yield differences. Sensory evaluation 
data was also collected at the dry farming field days 
in 2016, with side-by-side tastings of dry farmed 
and irrigated melons and tomatoes. Dry farmed 
‘Early Girl’ and ‘Big Beef’ tomatoes were ranked 
higher than those irrigated in the categories of color, 
texture, and sweetness (Pykorny, 2017). 
 
Our first DFC winter grower’s meeting (Dec. 2016) 
was held at the Mary’s River Grange in Philomath, 
Oregon. More than 60 stakeholders attended to 
learn about trial results, share experiences, and 
discuss future directions for this project. Thirty 
growers from all over Western Oregon have signed 
up to host trials in 2017. The group also provided 

PICTURED: 2016 dry farming field day in Corvallis, Oregon/A. Garrett.
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input on the crops and varieties of interest for our 
collaborative dry farming research, and specified how 
many square feet they intend to dry farm this year. 
Five members of the group volunteered to be on the 
Replication Committee, to decide upon protocol and 
planting densities for each crop. 

Innovation and Future Directions
By design, the inclusivity of this participatory climate 
adaptation research project has broadened our 
reach and is growing into a movement in our region. 
Each member of the DFC brings expertise and 
innovations, which accelerate collective learning. 
DFC members share concerns about the future of our 
water supply and agree that exploring alternatives 
to irrigated agriculture is a necessity for the 
sustainability of their farms. They also have common 
values in regards to care for the environment, future 
generations, and appreciate the opportunity to learn 
from and share with each other. 

Many growers are experimenting with different 
techniques, hosting dry farmed variety trials, and 
growing multiple crop varietals across sites (corn, dry 
beans, winter squash, zucchini, tomatoes, potatoes, 
and melon). In addition to hosting trials, members 
are also informing future directions and coming up 
with key questions such as these (Caughlin, 2017): 

1. How do we gain access to and distribute seed 
bred for drought tolerance when most seed 
companies are either breeding in the opposite 
direction or patenting and restricting access to 
material that exhibits useful qualities?

2. How can different scales of agriculture adopt 
these methods?

3. Beyond water conservation and farm resilience, 
what other long term benefits does dry farming 
have?

Some new developments already underway include 
participatory plant breeding for dry farmed systems 
and dry farmed tree fruit production, as well as 
expanding with Washington partners, including the 
Organic Seed Alliance. As the movement continues 
to grow, resources will be needed to assist those new 
to dry farming with site assessment, soil preparation, 
planting, and crop varietal selection. OSU Extension 
publications on these topics are being developed 
and will be informed by DFC trial results. There is 
also a strong need to streamline data collection, 
quality, and analysis, which will help facilitate 
integration with existing resources from Extension, 
agencies, and academic organizations.  

The tools and resources developed for this project 
could be used and modified for participatory climate 
adaptation research projects in our region and 
beyond. We hope that the DFC provides a working 
template to help inspire other projects and ways we 
can work together to co-create the future of how we 
manage water on our farms. [

PICTURED: Ridgeline Meadows Farm in Southern Oregon had good results using 
weed fabric in their dry farmed melons/A. Garrett.

“By design, the inclusivity of this participatory climate adaptation research project 
has broadened our reach and is growing into a movement in our region.“
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The overwhelming majority (85%) of water withdrawals in the semi-

arid Intermountain West (IW) are used for agricultural irrigation. 

However, the region is rapidly changing. Population doubled 

between 1970-2010 and is expected to double again by mid-

century. Most urban growth has occurred on formerly irrigated 

farmland. New economic sectors have also emerged and farming 

has diminished as a major source of income or employment (Power 

& Barrett, 2001).

By Ennea Fairchild - Utah State University; and 
Douglas Jackson-Smith - The Ohio State University

SHIFTING WATER USE PATTERNS IN RESPONSE TO THE 
CONVERSION OF IRRIGATED AGRICULTURAL LANDS

ANALYZING THE INTERMOUNTAIN WEST’S USE OF WATER
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While the pace and scale of change in the IW is 
almost unparalleled in the U.S., the impacts of 
urbanization and economic diversification on water 
use patterns is less clear. On the one hand, it would 
make sense to assume that water formerly used 
for irrigating crops would become available to 
provide drinking water for new residents. However, a 
number of legal and social factors constrain the free 
movement of water between different types of users. 

Water law in the region allocates water for specific 
designated uses on a “first in time, first in right” 
basis. As a result, most water rights are still controlled 
by people whose ancestors originally laid claim to 
water over 100 years ago and its use is generally 
restricted to farming. Converting agricultural water 
rights to urban uses can be difficult, though there 
are efforts to develop institutional mechanisms to 
facilitate these transfers (Squillace, 2013).
 
Growing competition from other users and concerns 
about diminishing water availability due to a 
changing climate have prompted farmers to invest 
in new technology to improve the efficiency of their 
irrigation systems (Schaible & Aillery, 2012). The most 
common approach has been to replace “ditch-flood” 
irrigation with new sprinkler systems that are capable 
of applying water more evenly and accurately to 
farm fields. Between 1985 and 2010, the proportion 
of irrigated farmland using sprinklers in the IW rose 
from 33% to 48%. 

There is surprisingly little published research on 
the impacts of these demographic, economic, and 
technological changes on water use in the IW region. 
Moreover, the common assumption that trends in 
water use in the farm sector are directly related to 
growth in urban populations has rarely been tested 
empirically. To inform discussions about water policy 
and planning in the region, we used county- and 
state-level data to assess trends in water by use 
across different economic sectors over the last 20-30 
years. 

FINDINGS
Urban Trends
Population in the IW region grew by 3.6 million 
people (over 50%) between 1985-2010. During this 
time, total withdrawals for public water supplies grew 
by 25%, with per capita water use rates declining 
14% (from 211 to 182 gallons/per capita/day). There 
are important differences across the five states in 
the region. Per capita water use is notably higher in 
Utah and Idaho (218 and 193 gpcd, respectively) and 
lowest in Montana and Colorado (151 and 164 gpcd). 
Improvements in per capita water use efficiency 
over the last 20 years were highest in Idaho (-20%), 
and lowest in Montana and Wyoming (-8 and -9% 
respectively).

“To inform discussions about water policy and planning in the region, 
we used county- and state-level data to assess trends in water by use 

across different economic sectors over the last 20-30 years.” 

METHODS
For our analysis, we included five states in our 
definition of the “Intermountain West” region: 
Colorado, Idaho, Montana, Utah, and Wyoming. 
Data came from four publicly available datasets. 
County population trends were measured using the 
decennial U.S. Census of Population and intercensal 
estimates between 1980 and 2010 (US Census 
Bureau, 2017). Agricultural trends were captured 
using results from the U.S. Census of Agriculture, 
conducted every five years between 1982 and 2012 
(USDA, 2017). 

Our most important source of data was the national 
county water use database maintained by the 
U.S. Geological Survey (Maupin et al., 2014; U.S. 
Geological Survey, 2017). The USGS data provides 
estimates of total water withdrawals by sector every 
five years. Combining data on water use, irrigated 
acreage, and population allowed us to estimate per 
acre and per capita water use rates. 

Finally, we disaggregate IW counties based on 
their metropolitan status and whether or not they 
are agriculturally important (AI), an indicator that 
provides a “direct measure of the relative size and 
intensity of farming across diverse U.S. counties” 
(Jackson-Smith & Jensen, 2009, p. 37).
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Agricultural Trends
Rapid population growth and competition for water 
is widely perceived to be an existential threat to 
farming in the region. In reality, while acres in farming 
may have declined slightly, farm output actually grew 
over the last 30 years, with both gross farm sales and 
farm numbers increasing by roughly 20% between 
1982-2012 (USDA, 2017).

Water use in agriculture is determined by the amount 
of irrigated farmland and the rate at which water is 
applied. Overall, roughly 11 million acres of farmland 
are irrigated in the region. Total irrigated acres 
declined by 1.4 million acres (about 11%) between 
the mid-1980s and late 2000s. Per acre application 
rates declined by 7%, from 4.15 Mgal/acre in 
1985/90 to 3.86 Mgal/acre in 2005/10. Interestingly, 
states where use of sprinkler irrigation grew most 
rapidly (Utah and Colorado) did not see notable 
gains in application efficiency.

Overall, use of water for agricultural irrigation in 
the IW region declined by nearly 15% over this 
time period. Interestingly, these trends vary widely 
by state (see Figure 1). In Utah, irrigated acreage 
actually expanded, while application rates declined 
by a less than average 5%, leading to an overall 
increase in agricultural water use of 1%. Meanwhile, 
Idaho removed 190,750 acres from irrigation and 
reduced per acre application rates by 18%, resulting 
in a decline in agricultural water use of over 22%. 
Colorado’s irrigated farmland acres dropped 8%, but 

saw almost no change in per-acre application rate. 
Wyoming witnessed the most dramatic swings with 
irrigated acreage down nearly 44%, application rates 
up 17%, and a net decline in agricultural water use of 
roughly 35%.

County Level Trends
While regional and state trends provide important 
insights into overall trends in water use by sector, 
most water is obtained and used within relatively 
concentrated geographic areas. For example, we 
might expect that urbanized counties would see 
more rapid increases in water use for public water 
supplies and more dramatic declines in agricultural 
water use. Similarly, not all rural counties have 
significant agricultural sectors because of the 
predominance of public lands or a harsher climate. 

Figure 2 shows the locations of four types of 
counties in the five-state region: those that are 
either agriculturally important/non-important and 
those classified as metropolitan/non-metropolitan 
(Jackson-Smith & Jensen, 2009). Out of 215 counties 
in the region, more than half (146) are considered 
to be both non-metropolitan and not agriculturally 
important. Interestingly, 13 of the 38 agriculturally 
important counties in the region are located in 
metropolitan counties (and likely experience more 
competition between urban growth and farming).

Figure 3 illustrates differences in trends in population 
and water use by sector for the region overall and 

 

Figure 1. Changes in Irrigated Acres, Application Rates, and Total Irrigation Withdrawals 
by State, 1985-2010.

 

Figure 2. Metropolitan Status and Agricultural Importance of Counties in the 
Intermountain West.



by county type. Given all the attention to growing 
competition for water in the region, it is striking that 
the total amount of water withdrawn for all types of 
uses actually declined between 1985-2010 across 
the region as a whole and in each of the four county 
types. Most of the decline is due to reduced levels 
of water use for agricultural irrigation. In addition, 
the places where most of the decline occurred (non-
metropolitan counties) are not the same counties 
where population growth and urban water use 
increases are concentrated (metropolitan counties).

Overall, it is clear that increases in water use for 
public water systems can account for only a small 
fraction of the net drop in water use in agriculture. 
Rather, internal dynamics within the farm sector 
(changes in commodity prices and technology) and 
competition from nonfarm commercial activities 
in rural areas (e.g. aquaculture and self-supplied 
industrial development) account for most of the 
changes in water withdrawals for irrigation.  

Interestingly, most of the net declines in agricultural 
water use in the region occurred in counties that 
have a less commercially important farm sector 
(e.g., are not considered agriculturally important). 
Particularly in rural or nonmetropolitan areas where 
agriculture is economically vibrant, farms are more 
likely to maintain levels of water use. However, in 
metropolitan areas, the reverse is true. In the face of 
urban pressure, counties with agriculturally important 
farm sectors were more likely to experience rapid 
reductions in irrigation withdrawals. 

CONCLUSION
These findings suggest that despite rapid population 
growth and economic diversification, overall water 
withdrawals actually decreased in the Intermountain 

West over the past twenty years. This pattern is 
driven mainly by significant declines in water use 
on irrigated agricultural fields, and is accounted 
for more by a drop in irrigated acres than by 
improvements in the efficiency of irrigation systems. 
Moreover, declines in agricultural water use have not 
been associated with a decrease in the gross value of 
agricultural output or farm numbers. 
Meanwhile, urban water use does not appear to be 
the main driver of changes in agricultural water use. 
Partly because of improvements in per capita water 
use, overall regional increases in withdrawals for 
public water systems is much smaller than the size 
of the net decline in irrigation water use. In addition, 
the vast majority of the declines in agricultural water 
use occurred in counties that are not experiencing 
significant population increases.[
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Figure 3. Net Change in Population and Sectoral Water Use by Type of County.

“Overall, it is clear that increases in water use for public water systems can account for only a small 
fraction of the net drop in water use in agriculture. Rather, internal dynamics within the farm sector 
(changes in commodity prices and technology) and competition from nonfarm commercial activities 

in rural areas (e.g. aquaculture and self-supplied industrial development) account for most of the 
changes in water withdrawals for irrigation.”
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BACKGROUND
In April of 2015, the Utah Biomass Resources Group (UBRG), in partnership with the 
Utah State University (USU) Botanical Center, received a Wood Innovations Grant 
from the USDA Forest Service to design the Nation’s first public building made from 
Interlocking Cross Laminated Timber (ICLT). USU is raising private funds for the 
construction of the building, which is the brainchild of the Utah Botanical Center 
Director, Jerry Goodspeed. Goodspeed expects this facility to serve many purposes 
for USU and the surrounding communities. 

The original motivating force behind this project was Scott Bell, former Biomass 
Coordinator with the USDA Forest Service, who nudged the UBRG to pursue this 
grant. The objective of this article is to introduce readers to the many benefits 
of adopting ICLT construction methods. We believe it holds great potential for 
creating jobs in harvesting and construction, providing economical, safe, and 
pleasant structures for people to dwell in, while finding a use for beetle-killed 
timber that sequesters carbon and reduces hazardous wildland fuels.

By Darren McAvoy, Megan Dettenmaier, and Michael Kuhns - Utah State University

INTERLOCKING CROSS LAMINATED TIMBER
A Sustainable Use for Beetle-Killed Trees in the West

PICTURED: Conceptual drawing of ICLT public building in Utah/Method Studio Inc.
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WHY ICLT?
Insect epidemics leave swaths of dead and dying 
forests across the West every year. Beetle infestations 
translate to billions of board feet of wasted wood, 
increases in fuel loads that put communities and 
ecosystems at risk, and agencies faced with the 
monumental task of restoring degraded ecosystems. 
We suggest a solution that might tackle a number 
of these issues: the conversion of low-value, beetle-
killed waste wood, into high-value massive wood 
walls, or ICLT. This will have environmental benefits, 
will increase building efficiency, and will have 
economic benefits as described below.

ENVIRONMENTAL BENEFITS
In the Intermountain West alone, there is more than a 
half billion board feet of beetle-killed wood available 
from National Forests annually, and much of this 
wood could be utilized. When insect damaged wood 
remains in the forest to decay, it provides massive 
amounts of fuel and greatly increases wildfire hazard 
that puts communities and remaining forests at 
risk. Removing beetle-killed wood from the forest 
is preferred by many forest managers, however 
creating valuable products from beetle-killed logs is 
challenging because they are vulnerable to cracking 
and checking, meaning they can’t be easily milled 
into traditional boards. 

On the other hand, by joining beetle-killed wood 
together via four-way dove tails and butterfly joints, 
the damaged wood becomes an aesthetically 
pleasing, carbon-storing, massive wood wall, or 
ICLT. ICLT sequesters carbon because wood is a 
carbon sink - meaning that when trees are made 
into ICLT, the carbon remains locked up for the life 
of the building. This is in stark contrast with widely 
used, energy intensive, traditional building products 
such as cement, iron, and steel, which produce 

massive amounts of greenhouse gasses during 
manufacturing. 

INCREASED EFFICIENCY
ICLT structures take less energy to construct than 
many other building materials, especially concrete. 
The relatively lightweight ICLT panels require less 
foundation material and provide insulation that 
better maintains ambient temperatures indoors thus 
increasing energy efficiency. While the cost of ICLT 
is approximately 25% more than traditional 2x4 stick 
construction methods, the savings accrued from 
having already finished interior wood walls and the 
insulation value of the wood can more than offset 
the additional construction costs. Further savings can 
come from reduced onsite construction cost, reduced 
jobsite construction waste, and fewer weather-related 
delays, especially in mountain environments or where 
the importance of a quick and quiet assembly of the 
building is important. Most of the construction of 
ICLT buildings happens in the shop, and it generally 
takes a fraction of the time to assemble the pre-made 
wood panels onsite than traditional construction.

“The capacity to process wood locally from forest thinning and wildland fire protection efforts 
can provide a tremendous opportunity for the local economies, and facilitate the 

advancement of this promising new building technology.”

PICTURED: Beetle-killed Engelmann Spruce on Wolf Creek Pass, Uinta Mountains, 
Utah/D. McAvoy
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ECONOMIC BENEFITS
Euclid Timber Frames, LLC. has been operating as a 
mass wood producer in Utah for more than 10 years. 
They have a successful reputation, local partnerships, 
and a passion to advance this timber building 
technology. Because of this, UBRG partnered with 
Euclid on this project, and expects to see their 
production of ICLT grow in the coming years. 
Currently, Euclid is producing 240 square feet of ICLT 
per day. By expanding the wood market of ICLT, we 
expect creation of well-paying rural and urban jobs in 
logging, milling, fabrication, and construction. Euclid 
is aptly located between the Uinta-Wasatch-Cache, 
Ashley, and Fishlake National Forests – all areas in 
urgent need of hazardous fuel reduction and forest 
restoration. 

While ICLT is commercially available in Europe, 
it is still a new product in the United States. By 
promoting ICLT construction in the United States, we 
can help local businesses utilize ‘waste wood’ in an 
economically viable, sustainable, and energy-efficient 
way. Strengthening the wood construction industry in 
Utah can contribute to economic viability and forest 
sustainability. The capacity to process wood locally 
from forest thinning and wildland fire protection 
efforts can provide a tremendous opportunity for the 
local economies, and facilitate the advancement of 
this promising new building technology. 

OUTREACH
The prospect of expanding ICLT as a mainstream 
building material is rich with environmental and 
economic potential. One of the keys to making this 
successful is a consistent, effective outreach program. 
Utah State University Forestry Extension and the 
UBRG have a unique platform for offering such a 
program. 

In some ways, an ICLT building will market itself 
because of its aesthetic qualities, as shown through 
the detailed plans created by Method Studio 
Architecture Firm in Salt Lake City, Utah. The building 
will be the centerpiece of the Utah State University 
Botanical Center facility, with greenhouse features 
and teaching kitchens. The USU Botanical Center has 
a strong reputation with existing orchards and edible 
demonstration gardens. 

The addition of the ICLT building will add to the 
energy and material-efficient nature of the facility. 
This building will foster interdisciplinary Extension 
programming on topics such as horticulture, 
agriculture, home sciences, and farm-to-table 
demonstrations, just to name a few. With the 
capacity to hold up to 200 people in one room, it 
will be largest of the primary buildings at the USU 
Kaysville Campus. It will also be available for rent 
for weddings and celebrations, adding a potential 
income stream to the value of the facility. 

PICTURED: Conceptual drawing of ICLT public building in Utah/Method Studio Inc.
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This ICLT building at the USU Botanical Center will 
draw thousands of visitors annually, not only for 
its overall mission, but for its holistic design and 
aesthetics. Portions of the interior wood joinery 
will be showcased and demonstrated within the 
building itself, making it a place where we can 
conduct continued ICLT training for home-builders 
and architects, all within an actual ICLT building. An 
educational kiosk with information on the ecology of 
beetle-killed trees and forests and how that relates to 
this ICLT building will also be on permanent display 
for visitors to view. The objective of this building 
is to demonstrate how ICLT construction can be a 
sustainable, affordable, aesthetically pleasing, and 
renewable building alternative, while simultaneously 
improving forest health and decreasing hazardous 
fuel loads. 

USU Extension Assistant Professor of Forestry, 
Darren McAvoy, is the primary spokesperson for 
this product at conferences, workshops, and online 
forums. His plans to disseminate information on 
this industry include presentations at regional, 

national, and international woody biomass utilization 
and sustainability conferences. These conferences 
facilitate cooperative partnerships that contribute to 
the expansion of wood utilization and wood markets, 
specifically relating to non-energy based wood 
building products. We will complete a Utah Forest 
Factsheet detailing the economic and environmental 
benefits from the expansion of this technology. We 
will conduct a Learn-at-Lunch Webinar, with video 
from the fabrication of the walls and the construction 
of the building, to highlight the construction process 
from start to finish. 

We expect building construction to begin in 2018 
and to be completed by 2019. 

Some refer to CLT buildings as the modern log-
cabin, which is fitting in some ways, as it was the log 
cabin that housed the original western pioneers. In 
Utah, that pioneering spirit is alive as we blaze the 
trail toward new frontiers in sustainable building 
construction.[

“The objective of this building is to demonstrate how ICLT construction can be a sustainable, 
affordable, aesthetically pleasing, and renewable building alternative, while simultaneously 

improving forest health and decreasing hazardous fuel loads.”

PICTURED: Conceptual drawing of ICLT public building in Utah/Method Studio Inc.
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By Amanda Arens and Heather Johnson - Western Institute for Food Safety and Security - University of California, Davis

RURAL COMMUNITY PREPAREDNESS 
FOR DISASTERS AFFECTING 

ANIMALS, AGRICULTURE, AND FOOD
Training Courses for Rural Communities 

Help Prepare and Plan for Ag-Related Disasters 
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Introduction 
Disasters that impact rural communities pose a 
significant risk to animals, agriculture, and the U.S. 
food supply. Rural regions have a high concentration 
of animals and agriculture and tend to have fewer 
resources to draw upon when natural or accidental 
disasters strike. Furthermore, these regions are 
vulnerable to intentional agroterrorism attacks. If 
natural, accidental, or intentional disaster events 
are not responded to sufficiently, the results can be 
severe economic loss, injury to humans and animals, 
environmental contamination, and sometimes death. 
Preparedness is essential for the coordination of 
an effective all-hazards disaster response. Many 
rural communities are not adequately prepared 
for disasters that would impact their agricultural 
and food resources. Training is needed to help 
them develop all-hazard response plans to address 
intentional or unintentional disasters. 

To address this need, the Western Institute for 
Food Safety and Security (WIFSS) at UC Davis 
has completed the development of two training 
courses for rural communities to help them prepare 
and plan for disasters that may impact animals, 
agriculture, and food. The target audiences for these 
courses includes local emergency response teams, 
emergency planners, veterinarians, animal control 
officials, government and non-government agencies, 
and tribal representatives. This project was funded 
by a cooperative agreement with the Rural Domestic 
Preparedness Consortium (RDPC) which is funded 
through a Department of Homeland Security (DHS) 
training grant. 

Curriculum Development Process 
The curriculum development process was overseen 
by DHS’s National Training and Education Division 
(NTED). All training developed under NTED 
undergoes a rigorous validation process prior to 
delivery and is continually assessed while training 
is delivered to the public. The NTED course 
development and review process uses the ADDIE 
model of Instructional Systems Design (ISD). The 
ADDIE model consists of five discrete phases of 
development: analyze, design, develop, implement, 
and evaluate and is designed such that the results of 
one phase are the beginning of the next phase. 

Analyze
The Analyze phase is the foundation for the 
curriculum development project and identifies 
the problem as well as outlines possible solutions 

(McGriff, 2000). For NTED, this phase specifically 
involves conducting a needs assessment as well as 
environmental, job and task, content, learning, and 
media/delivery analyses. This phase also consists of 
overall project planning (NTED). 

During this phase, we identified gaps in available 
training targeting rural communities and their 
abilities to prepare for and respond to disasters 
affecting animals, agriculture, and the food supply. 
We determined overarching course goals to meet 
this need that included:

Goal 1: Provide training that assists communities in 
preparing for disasters that involve animals.
Goal 2: Provide training that brings members of the 
community, including emergency planners and those 
from the agricultural community, together to plan for 
natural, accidental, or intentional disasters affecting 
the animal, agricultural, and food sectors of the 
community.

To address these goals, we decided to develop 
two courses – an awareness level course specifically 
targeting community preparedness for disasters 
involving animals, and a management level course 
specifically targeting whole community planning.

Design 
During the Design phase, a strategy is created for 
developing the instructional materials (McGriff, 
2000). For NTED, this phase specifically involves 
writing learning objectives, developing a content 
outline, determining course design and instructional 
strategies, determining the assessment strategy, 
and developing an evaluation plan. The result of this 
phase is a course design document that provides a 
roadmap for further development of the course.

PICTURED: Farmland flooding in Chico, CA. 2017. Danaan/shutterstock.com
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During this phase, we decided to use a blended-
learning and problem-based approach to these 
courses. In this approach, knowledge-based 
content is delivered in self-paced online training 
modules, followed by an instructor-led problem-
solving workshop. We defined measurable learning 
objectives and created content outlines. Both 
courses were designed to have a pre- and post-
test to assess student learning as well as course 
evaluations to assess effectiveness of course delivery.

Develop
The Development phase builds off the course design 
document and creates the instructional content. For 
NTED, this phase specifically involves the creation 
of storyboards for the web-based training (WBT) 
and PowerPoint presentations and instructor and 
participant guides for the instructor-led training (ILT).

During this phase, we used the original content 
outlines to break the course up into WBT and ILT 
material. We then further divided the content into 
learning modules and worked with subject matter 
experts to write the content. An important step in 
the development phase is creating a prototype – a 
module or lesson that is fully written and produced 
in the final format. Prototyping allowed us to test 
our design and the content by answering questions 
such as: Does the material meet the stated learning 
objectives? Is there too much or too little content? 
We also evaluated the selected media by asking: 
Are the videos used effectively? Do the graphics 
relay the correct information? Once the prototype 
was approved by DHS, we created the remaining 
modules accordingly. 

Implement
Implementation is when the course is taken into 
the real world and delivered to the target audience 
(McGriff, 2000). Within the NTED process, this is 
first accomplished with a pilot delivery and a third-
party review. Following any necessary revisions, 
the courses receive a final review, validation, and 
certification from DHS (NTED).

As part of the Implementation phase, we held pilot 
deliveries of the courses in Spring 2016. The third-
party review of the awareness course required minor 
revisions. Then the course was ready for submission 
to DHS for final review, validation, and certification. 
The review of the management course indicated the 
need for substantial revisions. Based on the pilot 
delivery and the review, our ISD team decided this 
course would be more effectively delivered as an ILT 
and not as a blended course. Thus, the management 
level course went back to the design phase, the 
content was evaluated, reorganized, and rewritten. 
The new format was piloted in November 2016 and 
received a positive third party review. The course was 
submitted to DHS for final review, validation, and 
certification. The courses will be ready for delivery 
across the U.S. and territories in 2017.

Evaluate
This phase measures the effectiveness of the content 
and instruction. The evaluation phase actually 
happens throughout the ADDIE process at each step, 
as well as an evaluation of the final product (McGriff, 
2000). For NTED, the course must be reviewed and 
evaluated every three years to ensure accuracy and 
relevancy of information. 
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As part of the Evaluation phase, our ISD team 
consistently evaluated the material as it was being 
developed to ensure that identified training gaps and 
learning objectives were being met. Both courses 
include evaluation mechanisms for the students to 
provide feedback. Student evaluations after the pilot 
deliveries were very positive regarding the need 
for the training, the impact of the training, and the 
effectiveness of the final teaching strategies used. 
The courses will receive another full DHS evaluation 
in 2020 for recertification.

Final Courses 
The culmination of the above ADDIE process was 
the creation of two new courses to assist rural 
communities in preparing and planning for disasters. 
Course details are available at
https://www.wifss.ucdavis.edu/courses/.

AWR 328: All Hazards Preparedness for Animals in 

Disasters:

This 12-hour awareness level course is designed to 

provide participants with tools to prepare for, respond 

to, and recover from disasters involving animals in rural 

communities. The course introduces participants to the 

unique considerations when animals are involved in an 

emergency such as safe animal handling, animal evacuation, 

animal sheltering, humane euthanasia and carcass disposal, 

inclusion of people with animal expertise into existing 

command structures, and federal support available during 

recovery. All content is presented in a blended learning 

style where introductory material is presented online and 

problem-solving activities are completed in small groups at 

the one-day instructor-led training (ILT). 

MGT 448: All Hazards Planning for Animal, Agriculture, and 

Food Related Disasters:

This eight-hour course will provide emergency planners, 

community leaders, veterinarians, animal control 

personnel, government and non-government agencies, 

public health agencies and organizations, people working 

in transportation and law enforcement, emergency 

management staff, and tribal representatives with the 

background information needed to participate in the 

development of supplemental animal, agricultural, and 

food (AAF) related disaster response plans that could be 

included within the existing Emergency Operation Plan. The 

course will address the resources and information available 

to emergency managers for planning; the unique challenges 

that rural communities face in planning for and responding 

to AAF related disasters; and AAF related incidents that will 

require federal agency response, such as foreign/infectious 

animal disease (FAD/IAD) outbreaks or agroterrorism. All 

content will be presented at an ILT event that will include 

multi-media presentations, instructor-led class discussions, 

and review of case studies to explore “lessons learned” 

from historical and recent AAF related disasters.

Summary
The course development process used to create 
these courses was rigorous and thorough. 
Throughout this process, we were reminded that 
instructional system design is not a linear process, 
but one that requires flexibility, iterations, and 
perseverance. The value and importance of piloting 
the material, as well as developing prototypes, was 
clearly demonstrated with both courses. The result of 
this process is the availability of two new courses that 
will help rural communities prepare for disasters that 
impact animal, agricultural, and food industries.[
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Economics and demographics work against 
small hospitals that provide care in remote, often 
impoverished areas. Declining populations, 
more elderly and uninsured patients, expensive 
equipment, few specialized services and 
treatments, and demand for more emergency 
and urgent care, neither of which bring in 
much revenue – all have contributed to rural 
healthcare’s death by a thousand cuts. For states 
that have not expanded Medicaid under the 
Affordable Care Act, declining reimbursements 
have been particularly onerous.

It is also difficult to recruit and keep primary 
care physicians in rural areas, especially younger 
physicians who prefer urban settings; which 
creates a bleak outlook for hospitals that serve 
rural populations.

For rural residents, the concerns are more 
immediate: How far is it to the nearest 
emergency room? What if I have a serious illness 
and need frequent treatment over many months? 
Will my insurance be accepted at another 
hospital and pay for other doctors? 

By Elizabeth Zach - Rural Community Assistance Corporation (RCAC)

DEATH BY A THOUSAND CUTS
RURAL HEALTHCARE IN DECLINE

During the past several years, hospitals that serve small rural communities 
across the nation have closed their doors at a disquieting rate, essentially 
one per month. Some towns never recover from the economic blow of a 
hospital closure: with no nearby hospital, businesses are hesitant to locate 
to the area.
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These are just some of the repercussions from rural 
hospital closures.

In 2010, researchers at the Cecil G. Sheps Center 
for Health Services Research at the University of 
North Carolina at Chapel Hill began monitoring 
rural hospital closures nationwide (http://www.
shepscenter.unc.edu/programs-projects/rural-health/
rural-hospital-closures/); as of February 2017, there 
were 80. The center warns that nearly 700 more 
are vulnerable to closure in the coming years. The 
majority are critical access hospitals with fewer than 
25 beds that serve communities more than 35 miles 
from the nearest hospital. 

In addition, the opioid crisis in rural America has 
been linked in part to a lack of care. Most rural 
communities do not have treatment centers, drug 
recovery programs, and behavioral health specialists. 
And, when the nearest health care facility is far 
away and ongoing treatment and follow-up care 

are unavailable, the potential for opioid addiction is 
higher, say health experts. 

In studying rural health care, Cristina Miller, an 
economist at the U.S. Department of Agriculture’s 
Economic Research Service, points out that hospitals 
are large labor demanders, offering local jobs, both 
for high- and low-skilled workers, from nurses to 
janitorial services and maintenance. 

“An employee buys a house in the area,” Miller said, 
“brings their family with them and demands public 
goods. Their kids will go to school there, they’ll buy 
gas and food there, money circulates. The idea is 
that there is spill over.” According to a 2006 study, 
“The Effect of Rural Hospital Closures on Community 
Economic Health,” in the journal Health Services 
Research, a rural hospital’s closure “decreases the 
economic well-being of the community and likely 
places the local economy in a downward cycle that 
may be very difficult to recover from.”

“Declining populations, more elderly and uninsured patients, expensive equipment, 
few specialized services and treatments, and demand for more emergency and urgent care, 

neither of which bring in much revenue – all have contributed to rural healthcare’s 
death by a thousand cuts. ”
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Two examples in rural California, which has lost three 
rural hospitals since 2010, illustrate the crisis. Across 
the eight counties that comprise the state’s Central 
Valley, there are as few as two hospitals.

“There’s a focus on California because it’s an 
important state,” says Maggie Elehwany, vice 
president of government affairs at the nonpartisan 
nonprofit National Rural Healthcare Association. 
“But also, people forget that it’s largely rural, and 
that it’s almost like several countries, with different 
populations and economies. This makes health care 
delivery very challenging.” 

Swedish immigrants settled the town of Kingsburg 
in the Central Valley in the 1870s, and today it is 
a Scandinavian Mayberry, with beautifully tended 
gardens on its main street intersections and hand-
painted coats of arms alongside half-timbered 
building facades. When Kingsburg Medical Center 
closed in 2010 and in its place, a mental health clinic 
opened across from an elementary school, residents 
protested, claiming it posed a risk to the children. 
They also had to contend with uncertainty in medical 
emergencies. One resident recalls, shortly after 
the hospital closed, a harrowing 13-mile drive one 
November night in the Valley’s notoriously dense fog 
to the nearest emergency room. 

In Corcoran, about 30 miles south of Kingsburg and 
home to two prisons, city manager Kindon Meik 
describes losing out on two businesses in recent 
years that were looking to relocate to the town. 
Both reneged once they learned there was no 
nearby hospital. Corcoran District Hospital, which 
opened in 1949 and served the town of 25,000 until 
it closed in 2013, still has a website announcing 

that it is a “hospital with a heart” offering primary 
care “dedicated to family medicine,” along with 
specialists in cardiology, podiatry, ophthalmology 
and general surgery. But in reality, residents travel to 
hospitals as far away as Fresno – 50 miles away – or 
Visalia – 30 miles away – for health care. 

“Any business leader would want to know that there 
is a hospital nearby,” Meik says. Moreover, with an 
aging population, assisted living facilities – which 
often work in tandem with hospitals – have also 
become part of the criteria for whether a business 
locates to a certain area. 

In some cases, telemedicine – whereby a patient 
and nurse videoconference with a doctor instead of 
meeting face-to-face – can help. For initial intake 
and chronic ailments such as Hepatitis C, diabetes, 
and rheumatoid arthritis, the technology has helped 
rural communities access care. 

At Redwoods Rural Health Center in tiny Redway, 
California – a four-and-a-half-hour drive north of San 
Francisco – clinical nurse manager, Sarah Foster, is 
enthusiastic about telemedicine’s prospects. Her 
patients suffer from Hepatitis C, diabetes, thyroid 
abnormalities, and rheumatoid arthritis.

“These are chronic, long-term diseases, and we 
were, to be honest, overwhelmed and overworked 
with caring for these patients,” says Foster, 
noting that Redwoods contracts with Telemed2u, 
located near Sacramento. “We have no specialty 
services around here.” The clinic plans to expand 
telemedicine services to their psychiatric patients, 
she adds.

RURAL HEALTHCARE
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One significant drawback, however, is that many rural 
areas lack strong Internet connectivity to support the 
technology. Critics also argue that telemedicine does 
nothing to enrich a local economy in the way that 
a hospital does, providing jobs and a platform for 
community benefits, such as schools and increased 
property values. 

Nor can telemedicine help with serious chronic 
diseases such as cancer, when frequent, lengthy 
and oftentimes debilitating therapies are critical 
to patient care. This is a dilemma both media and 
policymakers largely overlook– so much so, in fact, 
that in September 2015, the prominent journal 
Oncology published the first clinical overview of it. 

The study, “Challenges of Rural Cancer Care in the 
United States,” notes innovative methods for treating 
cancer patients in remote areas, including outreach 
clinics, virtual tumor boards (whereby specialists 
meet to discuss patients’ diagnoses and therapies), 
and physician retention programs. The study points 
to the looming “projected increase in demand for 
cancer care due to the aging population.”

According to the study’s lead author, Dr. Mary 
Carlson, “Typically, a cancer center has social workers 
who see that patients are getting the support – 
emotional support, financial counseling – they need, 
or even transportation to treatments, organizing a 
place to stay. But in rural areas, there just aren’t many 
social workers, period, let alone an oncology social 
worker, to connect patients to resources. That was 
probably the biggest eye-opening thing for me with 
the study.” 

Many rural areas lack not only oncology services but, 
more specifically, those for children. Some healthcare 
observers say that the business model for such 
care doesn’t support pediatric oncology services in 
sparsely populated areas because the occurrence 
of childhood cancers is relatively rare. But parents 
whose children do suffer from the disease face long 
commutes to treatment facilities and uninsured travel 
expenses.

Rural healthcare’s shifting landscape in the American 
West, the distressing clip of small hospital closures, 
and longer distances to reach medical care can have 
a profound effect on a community. Older residents 
can recall births and deaths at their nearby hospital, 
a camaraderie among nurses and doctors, peace of 
mind and even pride.

“It is almost like the town has given up on any hopes 
of ever having something in this community to attract 
more families to locate here,” says Kathy Ebner, a 
nurse who runs a small clinic in Dos Palos, which lost 
its hospital in 2006. The median home price here is 
just $100,000; unemployment hovers at about 15 
percent. “It is as destitute as you can imagine.”

But, she stays.

“I have had many offers over the years to relocate, 
but I just can’t walk away. The residents, the staff, 
they become part of your family. We have all at some 
point helped each other to raise children or bury a 
loved one. You just don’t walk away from that.”[

RURAL HOSPITAL CLOSURES
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Coastal indigenous people around the world have depended on natural 

resources from land and sea since time immemorial. However, assessments of 

potential resource change resulting from ongoing physical change, like we are 

experiencing today, are rare. Such summaries could increase our understanding 

of ecosystem dynamics and implications for important resources and could 

guide land use policies meant to sustain important resources. 

Students Aid in Documenting 
Local Observations and Experiences 

COASTAL CLIMATE CHANGE 
IN SOUTHEAST ALASKA

By Linda E. Kruger and Adelaide Johnson 
USDA Forest Service PNW Research Station
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In response to the need for such a summary, in 2015 
we initiated a study supported with funding from the 
U.S. Forest Service Western Wildland Environmental 
Threat Assessment Center (WWETAC) and the Pacific 
Northwest Research Station (PNWRS) Underserved 
Community Fund. In 2016, we received additional 
funds from the Chugach National Forest Diversity 
Fund. 

Our research objectives are to: 

1. Document physical attributes associated with 
shoreline ecological communities; 

2. Summarize associations between physical 
attributes and coastal shoreline and aquatic 
species;

3. Predict resource vulnerabilities based on 
landscape and shoreline change; and

4. Engage high school students and other 
community members in discussions about 
foods gathered along shorelines and the 
implications of change for foods and gathering 
opportunities. 

We hope to identify existing and potential future 
relationships between physical shoreline features 
and biologic coastal attributes along coastlines 
affected by isostatic rebound (the ground rising after 
heavy glaciers melt away), tectonic shift, and sea 
level rise resulting from climate change. Further, we 
wanted to learn from and share the observations 
and experiences of local residents, especially Alaska 
Natives. 

To get started, we initiated meetings with community 
and tribal leaders and high school teachers to 
discuss research needs and our proposed questions 
and approach, to gain local support for the project, 

and to identify potential high school students to 
asssit with the study. We partnered with the Sitka 
Conservation Society and other local groups, and 
over the summers of 2015 and 2016 we identified 
and recruited high school students to work with 
us as research assistants. We initailly selected 
six communities in Southeast Alaska—Yakutat, 
Hoonah, Angoon, Kake, Klawock, and Kasaan. In the 
second year, we expanded the study to include the 
Southeast communities of Juneau, Sitka, Petersburg, 
and Ketchikan, as well as the Prince William Sound 
communities of Cordova, Tatitlek, and Chenega.

After the students were identified, we went to each 
community to meet with the students to discuss the 
study with them. The students then accompanied 
us into the field to take measurements and make 
observations along local beaches and rocky 
coastlines used by the community. While we were in 
the community, we coached the students on how to 
talk with elders and other community members to 
elicit information about their use of local subsistence 
resources and their personal observations and 
experiences. 

We discussed the approach refered to as 
“free, prior, and informed consent” (see http://
scholarlycommons.law.northwestern.edu/cgi/
viewcontent.cgi?article=1125&context=njihr) and 
explained that it was their responsibility to explain 
to each person they talked to that all information 
sharing was voluntary, and that names would be kept 
confidential and would not be reported with their 
responses. Names and personal information would 
not be shared or published, they could decline to 
answer any question if they were not comfortable 
answering it, and finally they could call off the 
conversation at any time. 

“We hope to identify existing and potential future relationships between physical shoreline features 
and biologic coastal attributes along coastlines affected by isostatic rebound (the ground rising after 

heavy glaciers melt away), tectonic shift, and sea level rise resulting from climate change.”
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Each student then selected ten local elders and 
other community residents to talk to about their 
experiences and observations of change, especially 
in regard to species used for food and changes 
in food gathering activities. Many started their 
conversations with a family member and several had 
their first conversation while we were there to assist. 
Notes and recordings from student conversations are 
being analyzed. 

Results from student discussions will be combined 
with information from ShoreZone (www.
alaskafisheries.noaa.gov/habitat/shorezone) and 
other online data sets. For those unfamiliar with 
ShoreZone, the goal of the Alaska ShoreZone 
program is to collect aerial imagery and map the 
habitat along Alaska’s coastline, and to make the 
imagery and data accessible to everyone on the 
internet. Similar imagery and data are available 
for Washington and Oregon coastlines. This 
standardized system catalogs both physical and 

biological resources. You can “fly the coastline” via 
aerial video, view still photos, and access biophysical 
data at the interactive website. One of the things 
we are doing is exploring how well information from 
ShoreZone matches with what we found during our 
field visits.

In conducting this research, we linked known coastal 
information derived from the ShoreZone database 
with measurements and local observations we made 
on the ground, and with the information that student 
interns learned about local residents’ observations 
and experiences of coastal change and changes 
of species important for food, food webs, and for 
coastal stability.  

One of the goals of the study was to engage 
students in their community and in the natural 
environment. Students commented that participating 
helped them “not feel so left out” and helped them 
feel more like they were part of something important. 

PICTURED: High School interns and college students gathering data in Southeast Alaska/L.Kruger.
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Having something specific to talk to people about 
helped many students get over being shy and afraid 
to talk to people. Several students reported that they 
learned about foods they could gather from local 
beaches. Students learned from community residents 
about concerns including pollution, algae blooms, 
and invasive species. 

One student reported, “I learned that more people 
rely on subsistence resources than I originally 
thought and they are much more knowledgeable 
than I ever imagined.” The same student went on 
to say, “I learned that there is a lot that I have yet to 
learn about the environment and I could learn a lot 
of it from the people in my community.” 

Most of the students had no idea that the people 
in their communities were such a great source of 
untapped knowledge. One student commented, 
“I think that everyone could learn a lot from each 
other if the different groups just sat down and shared 
observations.”

The project has exposed students to different 
lifestyles, different plants that are used for food, 
different ways of gathering food, and a variety of 
attitudes about the environment. Several students 
were unaware of the amount of food gathering in the 
community and the number of concerns residents 
have. “Many residents have stopped eating shellfish 
due to the increased number of algae blooms which 
they attribute to warmer water temperatures,” one 
student reported. Having the students engaged 
in the study also increased community awareness 
of and interest in environmental changes that are 
impacting local foods and other resources. 

We are currently preparing summary reports and 
we will be sharing what we have learned with each 
community in order to inform residents of observed 
conditions, reported changes, and potential future 
change. We hope that the information from the study 
will be useful to tribes and rural communities facing 
uncertain effects of climate change and that it will 
serve as input into adaptation planning and resource 
management, and as a guide for assessment of 
research needs for shoreline communities 
elsewhere.[

More information on the study is available in an article that was 
published in a regional newspaper http://www.capitalcityweekly.
com/stories/101415/new_1261016671.shtml 

“The project has exposed students to different lifestyles, different plants that are used for food, 
different ways of gathering food, and a variety of attitudes about the environment. 
Several students were unaware of the amount of food gathering in the community 

and the number of concerns residents have.”

PICTURED: Wild black crowberries in Southeast Alaska/shutterstock
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Like many rural areas and small communities, Park County, Wyoming, 
is looking for opportunities to address mobility needs that can also 
encourage economic development. The cost of transportation has 
important implications for area residents: The Bureau of Labor Statistics 
(2016) indicated that transportation was the second highest expense 
for a family of four, representing 17.6% of all expenses, and was only 
behind housing expenses, which represent 31.2% of household expenses. 
Moreover, commuting in rural counties often involves long distances. 
For example, many commuters in Park County travel between Powell 
and Cody, a roundtrip distance of 50 miles, which represents estimated 
commuting costs for a full-time employee of $8,250 per year (American 
Automobile Association, 2016).

EXPLORING 
TRANSIT 

FEASIBILITY 
IN PARK COUNTY, WYOMING

By David Kack, Jaydeep Chaudhari, and Taylor Lonsdale - Montana State University

Identifying Transportation Alternatives 
that Nurture Economic Development and Opportunity
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In 2015, the County initiated discussions concerning 
mobility with the region’s two leading economic 
development organizations: Powell Economic 
Partnership (PEP), Inc. and Forward Cody, Inc. 
Together, these partners were interested in 
transportation options that could increase access 
for employees and clients to workplaces, hospitals, 
educational institutions, and commercial centers; 
facilitate access for tourists to the county’s scenic, 
cultural, and recreational opportunities; and improve 
safety and quality of life for county residents.

In partnership with these three entities, the Western 
Transportation Institute at Montana State University 
(WTI) completed a study in 2016 to evaluate the 
feasibility of a transit system, as well as other 
transportation options that might provide alternatives 
to personal vehicles. The three main tasks associated 
with the feasibility study were to conduct data 
collection and a literature review, collect public 
input through stakeholder engagement, and identify 
additional transportation alternatives and potential 
funding strategies. This article presents an overview 
of the study, with a focus on highlights from the 
study’s findings and recommendations.  

AREA PROFILE
Park County, Wyoming, with an estimated population 
of 28,753, is the northwestern most county in the 
state and the fifth largest county by land area. 
Cody, Powell, and Meeteetse are the three largest 
communities in the county. Clark, Frannie, Garland, 
Ralston, and Wapiti are smaller and unincorporated 
towns in the county. 

According to data from the 2014 American 

Community Survey (ACS) of the US Census, the major 
employment sectors of Park County are: Educational 
Services, Health Care and Social Assistance (21.7%); 
Retail Trade (13.2%); Arts, Entertainment, Recreation, 
Accommodation and Food services (13%); and 
Agriculture, Forestry, Fishing and Hunting, and 
Mining (12.7%). Approximately 15,609 or 67% of 
people over the age of 16 are in the labor force. The 
county also has a large senior population – more 
than 18% of residents are 65 years and older.

Currently, most residents rely on a personal vehicle 
for their transportation needs. Based on ACS data, 
nearly all households in Park County possess a 
vehicle. In fact, households without access to a 
personal vehicle, referred to here as “no-vehicle 
households,” make up only about 2.5% of all 
households. Nonetheless, analysis of ACS data on 
household size and vehicle ownership suggests that 
more than 1,200 households in the county likely 
need alternate forms of transportation. Potential 
riders include young people who are not old enough 
to drive, students who cannot afford a vehicle, 
recent college graduates, seniors, people with low 
incomes, and/or people with a disability. However, 
very few mobility alternatives currently exist. The 
Cody Council on Aging, the Powell Senior Center, 
Heartland Assisted Living, and the Meeteetse 
Recreation District provide demand response transit 
services that primarily serve seniors and people with 
disabilities. The Cody Town Taxi, Cody Shuttle, and 
Cody Trolley Tours are options that provide private 
transportation services in Park County. 

PUBLIC INPUT
Stakeholders, including large employers and 



39   RURAL CONNECTIONS     

community organizations such as Northwest College, 
West Park Hospital, and Y-Tex, were engaged 
in a number of ways including: public meetings, 
phone interviews, email, and personal meetings. 
Additionally, stakeholders played a key role in 
distributing an online public survey designed by 
the research team to gather input on the need for a 
public transit system to serve Park County. 

The survey generated 450 responses for analysis, 
with percentages for responses based on the number 
of people (“N”) who responded to the particular 
question. With regard to existing transportation 
options, 99.3% of respondents stated that they own 
a personal vehicle. In response to the question, 
“What form(s) of transportation do you use on a 
daily basis? (Check all that apply),” 437 respondents 
(97.8%, N=447) checked personal motor vehicle, 108 
(24.2%) checked walk, 38 (8.5%) checked bicycle, 
and 8 (1.8%) checked carpool/vanpool. When asked 
how likely they would be to utilize public transit 
in Park County, most responded that they were 
either unlikely or very unlikely to use public transit. 
However, a large majority (74%) of respondents 
agreed or strongly agreed with the statement that, 
“providing public transportation options is important 
for Park County.” Further, 88.6% of respondents 
agreed or strongly agreed that users of the transit 
system should pay a fare. 

To evaluate transportation (modal) options beyond 
public transportation (transit), the research team also 
developed a mobility survey. The mobility survey, 
different from the public survey, was distributed 
both in-person and via email, in conjunction with 
stakeholder meetings conducted in April 2016, and 
83 responses were received. Respondents were 
asked about access to a vehicle and if owning a 
vehicle was a financial burden to them or their family. 
Most respondents agreed that they have access to 
a vehicle whenever they need it, with 70% strongly 

agreeing. When asked if a temporary loss of vehicle 
would cause mobility challenges for their household, 
63% of respondents generally agreed, with 31% 
strongly agreeing. The impact of a temporary vehicle 
loss is further illustrated by the fact that nearly one 
quarter of respondents (23%) feel strongly that they 
do not have enough money set aside to cover a 
$500 repair to their vehicle. 

TRANSPORTATION AND OPTIONS
Initially, this study focused on identifying public 
transportation services that could enhance economic 
development and enable workforce sharing between 
Cody, Powell, and Meeteetse. 
As the study progressed, additional transportation 
options were identified. As a result, the following 
services were evaluated for their potential to improve 
mobility in Park County:

• Taxi
• Transportation Network Companies (Uber, Lyft, 

etc.)
• Ride matching
• Car pool
• Van pool
• Volunteer Driver Programs
• Demand Response Transit
• Fixed Route Transit

The analysis (available in the final report at http://
surlc.org/wp-content/uploads/2016/09/Park-County-
Mobility-Report_Final-05-31-16.pdf) detailed each 
of these transportation services and highlighted the 
role each might play in improving mobility for people 
in Park County. 
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CONCLUSIONS AND RECOMMENDATIONS
Establishing the feasibility of public transportation in 
Park County requires evaluation and understanding 
of many factors from potential ridership to public 
support and opportunities for funding. It is also 
critical to understand how the success of a system 
will be measured. In this study, the data collection, 
public input, and stakeholder input provided 
valuable insight into all of these factors. Furthermore, 
it informed the evaluation of a broad range of 
transportation options, from public transportation 
services such as fixed route transit, to quasi-public 
services (e.g. van pools), and private transportation 
options (e.g. taxis). 

The public input demonstrates a desire for expanded 
transportation options, and broad support for public 
transportation. Enhanced mobility allows improved 
customer access to businesses, including healthcare 
facilities, and allows more potential employees 
access to jobs, both of which support economic 
development. However, stakeholders identified key 
feasibility challenges. While they express support for 
the concept of supporting economic development 
through increased transportation options, they note 
that the County and its residents are generally tax 
averse and have expressed opposition to using sales 

taxes to support a transit system. The stakeholders 
indicated that the majority of the funding for any 
new services should come from private sources, but 
added that the county might consider contributing 
if the transit system proves to be feasible and well 
used.

Based on all of these considerations, the study 
concluded that currently there is insufficient support 
to implement a public transportation system 
with fixed route transit in Park County. Instead, 
the study proposed the following short-term 
recommendations:

• Establish a permanent Transportation Advisory 
Committee (TAC). 

• Expand the existing demand response transit 
system. 

• Work with major employers and other 
stakeholders to establish ride matching services, 
including car pool and van pool programs.

A permanent Transportation Advisory Committee 
will leverage existing momentum and stakeholder 
engagement to continue mobility improvement 
efforts. Expansion of the existing demand response 
system will increase options for residents who lack 
transportation to attend to their critical needs. 
Establishing ride matching, car pool and van pool 
programs is an excellent first step to creating more 
robust transportation options, and will provide 
opportunities for continued dialogue about 
innovative ways to meet the mobility needs of 
Park County residents, and enhance the economic 
development in the area.[
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INTRODUCTION
As climate change becomes increasingly apparent to more and more 

communities, there is growing interest in planning for this new reality 

– often called climate change adaptation planning. Like many forms 

of community planning, climate change adaptation planning requires 

decision-makers to envision the future of their communities and 

make well-grounded assumptions about environmental, economic, 

demographic, and cultural trends that may affect that vision. Climate data 

and information is necessary for building these assumptions, and many 

climate change adaptation guides point to the necessity of identifying 

climate change trends and impacts.  

Tailoring Information about Regional Climate to 
Support Local Adaptation Decision Making

By Alison M. Meadow and Daniel B. Ferguson
University of Arizona Institute of the Environment
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The U.S. Agency for International Development 
recommends that planners “identify climate and 
non-climate stressors” that are likely to interfere with 
development goals (U.S. Agency for International 
Development, 2014). The U.S. Environmental 
Protection Agency suggests that individuals, 
communities, and enterprises who are managing 
natural resources should identify their climate change 
stressors as a first step in climate change adaptation 
planning (U.S. Environmental Protection Agency, 
2014). A planning handbook developed specifically 
for municipalities begins with the advice to “collect 
and review important climate information” (Climate 
Impacts Group, 2007).  Additionally, the Federal 
Emergency Management Agency will soon require 
counties to consider climate change-related hazards 
when updating their Multi-Hazard Mitigation Plans, 
which are required in order to be eligible to receive 
certain federal funds. 

However, the ability to gather, interpret, and use 
climate information effectively is often a barrier 
to community adaptation planning (Moser and 
Eckstrom, 2010; Moss et al., 2013). Even federal 
land managers—typically a group comfortable with 
applying scientific knowledge to difficult decisions—
struggle to incorporate climate information into 
their work, noting they often lack the time and 
resources needed to “assess, interpret, and apply 
current climate science information” (Kemp et al., 
2015). Having access to the information is only one 
part of the equation – gaining insights about how 
to effectively interpret and use (or not use) climate 
information is also a crucial step (Cvitanovic et 
al., 2014; Lemos et al., 2012). Unfortunately, most 
communities do not have climate scientists on staff 
to produce and interpret the climate information 
necessary to develop an adaptation plan.  

Our experience working with Native nations and 
other communities in the Southwest echoes these 
findings: few communities have the resources or 
capacity (e.g., training, climate science background) 
to undertake such an assessment on their own. 

However, they are concerned about how climate 
change, drought, and other environmental 
disruptions are impacting the health, resources, and 
economies of their communities (Ferguson et al., 
2016; Meadow et al., 2013a; Meadow et al., 2013b).  

In an effort to respond to this demand for climate 
information useful for adaptation planning and 
decision-making, our group at the University of 
Arizona has been experimenting with the creation 
of Community Climate Profiles for communities in 
the Southwest. These Profile documents provide 
summaries of historic and recent climatic conditions, 
as well as information about climate change, focused 
on a particular area that can help communities 
complete the first step of adaptation planning: 
gathering and interpreting climate information. The 
Profiles have been designed to be relevant to a 
specific geographic and social context, tailored to 
meet users’ needs, and transparent in terms of the 
data used and applicability of the information they 
contain.

PROFILES CONTENT
Each Profile contains four types of information: 
a) climate context, b) future climate projections, 
c) overview of climate change impacts, and d) 
background on how climate data was analyzed as 
well as its strengths and weaknesses for decision 
making contexts.

The Climate Context section includes three types 
of information. First, we provide summary analyses 
of instrumental temperature and precipitation data 
from 1895 to the present at a scale appropriate 
to the decisions made within the community, such 
as reservation boundaries, county boundaries, or 
other physical regions identified by community 
representatives. Next, we include explanations of 
global climate phenomenon that impact regional 
climate and weather, such as the influence of El 
Niño-Southern Oscillation (ENSO) on precipitation 
patterns. Finally, we highlight current climate trends 
and discuss warming patterns.

“Federal Emergency Management Agency will soon require counties to consider 
climate change-related hazards when updating their Multi-Hazard Mitigation Plans, 

which are required in order to be eligible to receive certain federal funds.”
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Figure 1 is an example of a Profile graph showing 
temperature data from 1895 – 2016. The bold 
orange line represents the long-term average 
temperature for the community, while the jagged 
line represents each year’s average temperature.

The Future Climate section contains projections 
of temperature and precipitation for each of the 
four Representative Concentration Pathways (RCP) 
scenarios used by the Intergovernmental Panel on 
Climate Change to illustrate possible 21st century 
climates. We use statistically downscaled models to 
provide projections at the scale of a state, or other 
appropriate region (Figure 2). We have found that 
community representatives and decision makers 
find it easier to interpret projections when they 
are presented for an area similar to the scale of 
their decisions, as opposed to the larger, regional-
scale projections often publically available. We 
also include an explanation of the strengths and 
weaknesses of downscaled projections at this 
scale. For example, these projections are not 
more accurate than the larger-scale projections, 
they may simply align better with existing climate, 
environmental, and demographic data often making 
it easier to integrate them into planning processes.

The Impacts section draws from existing research 
on climate change impacts in a particular region. 
We work with community representatives (see 
below) to identify resources or issues of particular 
concern in the community and focus our literature-

based summaries on those issues, while also 
highlighting other potential impacts in the region 
that communities may not be aware of yet.  

Finally, as mentioned above, we include additional 
guidance on how to interpret and apply the 
information in the Profile in a decision context. 
We include explanations of how the analyses were 
conducted, what types of data were used and why, 

 

Figure 1. Example of a times series graph of the instrumental temperature records 
for a community.

 
Figure 2. Example of times series graph of projected changes in average maximum 
(red), average minimum (yellow), and overall average temperatures (orange) for a 
Southwestern state using the four RCP scenarios.
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and the strengths and weaknesses of downscaled 
global climate models. Our experience working 
with communities has helped us understand that 
decision-makers may trust the information more, and 
are more likely to use it, when they understand the 
scientific processes and assumptions behind it.

PROCESS
Through a grant from the Agnes Helms Haury 
Program in Social and Environmental Justice at 
the University of Arizona, we have been piloting 
climate profiles for Native American nations in 
the Southwest. Through these pilots, we have 
learned lessons about how to engage users of the 
information, how to systematically gather concerns 
of local decision makers, and how to tailor the 
written Profile to best meet its intended use(s).

Once a community expresses interest in a Profile, 
we begin by posing a set of questions regarding 
the community’s climate change concerns. We 
also ask how the representatives intend to use the 
information, such as in public presentations or to 
include directly in a planning document or grant 
proposal. The intended use helps us determine how 
best to frame and present the information. Once this 
short survey has been completed, we follow-up with 
the representatives, either by phone or in person, 
for more in-depth conversation and to answer any 
initial questions. We have found that the second 
conversation provides a valuable opportunity to 
ensure that we are all in agreement about the scope 
and content of the Profile.

We then use a multi-disciplinary process to produce 
the Profile, relying on experts from appropriate 
fields to conduct the analyses and syntheses. Our 
climatologists generate the retrospective, current, 
and projected climate information. Our impacts 
and adaptation team members summarize current 
research on likely impacts to the region and key 
resources or areas of concern to the community. For 
example, several of our pilot test communities have 

asked for information about climate change impacts 
on streamflow to locally-important rivers.  Another 
community asked for information about changes 
in wildfire seasons and severity, and how those 
changes might impact air quality.  

Once the basic information has been compiled 
and analyzed by our team, we circle back to the 
community representatives for their feedback. 
Our goal is to ensure that their questions have 
been answered and the information is conveyed 
in a manner that is accessible and understandable 
to them. When necessary, we revise the draft 
until both the research team and the community 
representatives are comfortable with the product.

EARLY COMMUNITY FEEDBACK
Although this project is in a pilot phase, we have 
received positive feedback from our community 
partners. One community representative wrote 
to say that “The climate profile will be extremely 
helpful in our planning efforts,” which were just 
moving to an active stage, including community 
workshops, and a governmental resolution in 
support of the efforts. A representative from another 
community wrote “[T]hank you for all the hard work 
that you and your team have put into the Profile. . . 
I also appreciate that you’ve taken my feedback into 
consideration throughout each draft. I think the final 
product will be particularly useful when it comes to 
writing future climate change grants.”[

“Our experience working with communities has helped us understand that 
decision-makers may trust the [climate] information more, and are more likely to use it, 

when they understand the scientific processes and assumptions behind it.”

PICTURED: Red Mountain in Arizona desert/shutterstock.com.
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THE OPPORTUNITY FOR ON-FARM RENEWABLES
Use of center pivot irrigation (CPI) on square plots of farmland is commonplace 

throughout much of the American West. Corners of fields with CPI sprinklers are often 
unirrigated and left fallow. In fact, the National Renewable Energy Laboratory (NREL) 

estimates that over 300,000 acres of non-irrigated corners of CPI fields exists 
in Colorado alone (Roberts, 2011). 

Thinking broadly, putting some of this non-irrigated farmland to beneficial use as 
host sites for renewable energy offers an opportunity for greenhouse gas mitigation, 
economic development, and agricultural profitability. And the potential is vast: solar 

photovoltaics (PV) on 71% of Colorado’s non-irrigated corners would produce as 
much electricity as the state currently generates every year (U.S. Energy Information 

Administration, 2017). Although such massive development isn’t feasible for a variety 
of reasons, investigating the use of select non-irrigated corners to host renewable 

energy projects for utilities, communities, and individuals is worthwhile. 

SOLAR AND WIND ASSESSMENTS FOR PIVOTS (SWAP)

By Cary Weiner and Brent Young - Colorado State University Extension

A CLOSER LOOK AT THE (IN)FEASIBILITY OF 
ON-FARM RENEWABLE ENERGY SYSTEMS
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With electricity expenses for pumping water for 
irrigated agriculture in the West totaling well over 
$1 billion annually, Colorado State University started 
exploring the opportunity for individual farmers 
to utilize renewable energy in non-irrigated field 
corners (National Agricultural Statistics Service, 
2013). From April 2015 through July 2016, a team 
of two Extension Specialists and a Senior Research 
Associate in Mechanical Engineering conducted 
techno-economic feasibility assessments for solar PV 
or wind energy for 30 farmers on the eastern plains 
of Colorado. The research was sponsored by a USDA 
Rural Energy for America Program (REAP) grant and 
was dubbed ‘Solar and Wind Assessments for Pivots’ 
(SWAP). 

FEASIBILITY ASSESSMENTS SHINE A LIGHT
The objective of the SWAP project was to provide 
participants with data such as renewable energy 
system size, cost, savings, payback period, net 
present value (NPV), and return on investment (ROI) 
that would help them make more informed decisions 
about whether to move forward with investing in a 
system and/or applying for a grant to install a system. 
The assessments only considered renewable energy 
systems that would be tied into the electric grid and 
used to spin an individual irrigation meter backward.
SWAP participants were selected on a first-come, 
first-served application process as long as they met 
requirements of currently using powered irrigation 

and receiving over 50% of gross annual income from 
agriculture. The CSU team built a spreadsheet tool 
to conduct assessments using data from electronic 
surveys and electric bills. The participants spanned 
six different electric utility service territories, each 
with different rates and many with different rate 
structures. Solar assessments were provided for all 
30 participants, but wind assessments were only 
provided upon request and if the participant was 
located in a Class 2 minimum wind regime.

The mean system size for a solar array was 48 
kilowatts (kW), which would offset 81% of electricity 
used at an irrigation meter. At a cost of $3.16 per 
watt, the average upfront cost for a PV system 
totaled over $137,000. A 25% REAP grant and a 
30% federal tax credit dropped that to a $71,000 
average net cost. Lifetime energy savings averaged 
$156,000 plus over $23,000 in payments from 
utilities for “excess generation” at the end of a 
utility’s annual net metering period. Modified 
accelerated depreciation schedules were provided 
to participants, but actual financial implications for 
depreciation were not factored into assessments 
due to the highly variable tax situation of agricultural 
producers.

After REAP grants, tax credits, and any available 
utility incentives, payback periods for solar PV ranged 
from 13 to over 25 years. Not including data from 
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participants in one utility service territory for which 
net metering was not permissible, ROIs for PV 
averaged 4.7%. Net present values for PV averaged 
just over $9,100. Wind systems had consistently 
worse paybacks, ROIs, and NPVs, even in the best 
wind regimes. One SWAP participant has entered a 
contract to install a renewable energy system – a 15 
kW solar PV array – after applying for a REAP grant. 

BARRIERS TO COST-EFFECTIVENESS
Four main barriers to cost-effectiveness for 
renewable energy systems in the corners of fields 
with CPI were uncovered. The most significant 
barrier is low energy charges, which refer to the 
cost per kilowatt-hour of electricity. This does not 
include separate demand charges which are typically 
calculated based on the maximum amount of power 
needed over any 15-minute period in a month. 
Because PV and wind systems can only generate 
electricity when the sun shines or wind blows, they 
cannot be counted on to reduce demand charges. 

Magnifying the impact of low energy charges is the 
fact that some utilities charge for electricity on an 
irrigation rate schedule that uses regressive annual 
tiers. This means that irrigators are charged the most 
for the first X number of kilowatt-hours (kWh) used 
in a year, and the least for the last Y number of kWh 
used in a year. Should an irrigator install a renewable 
energy system and generate less kWh than is 
used in a given month, he/she will be charged for 
the difference of kWh starting from the first, most 
expensive tier. In essence, this means that the solar 
or wind energy is offsetting the cheapest electricity 
first.

A third barrier to more financially feasible systems 
is unfavorable utility net metering policies. Net 
metering refers to one’s statutory right to spin the 
meter backwards when generating renewable energy 
on a grid-tied system. But this statutory right is only 
guaranteed for commercial systems up to 25 kW 
in Colorado rural electric association (REA) service 
territories, and limiting system sizes can also limit a 
farmer’s financing options. Not only would a farmer 
gain economies of scale from larger systems, but 
many renewable energy companies that offer leases 
or loans at no upfront cost only do so for minimum 
system sizes of 100 kW.

The other piece of net metering policy that can 
act as a barrier to financial feasibility is the utility’s 
selection of its 12-month “net metering period” 
for irrigators. With net metering, an REA member 
is able to roll over any excess renewable electricity 
generated in one month to the following month until 
the end of the net metering period. At that time, all 
REAs involved in this project would pay the member 
for any excess generation at their avoided cost of 
energy, which can be half or less of retail electricity 
rates. Should irrigation end in September and the 
net metering period end in March, for example, any 
electricity generated by the irrigator’s renewable 
energy system in that time frame would be credited 
at the utility’s avoided cost of energy.

The fourth main barrier is the lack of tax liability by 
many farmers. Without enough tax liability, farmers 
are not able to take full advantage of tax credits 
and accelerated depreciation for renewable energy 
systems.   

FOUR MAIN BARRIERS TO COST-EFFECTIVENESS

1. Low energy charges (cost per kilowat-hour).
2. Utilities charge on an irrigation rate schedule using regressive tiers.
3. Unfavorable net metering policies.
4. Lack of tax liability by farmers.
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MOVING FORWARD
Interestingly, two of the barriers listed could be 
removed by a motivated utility. While regressive 
annual tiers for energy consumption guarantee 
utilities more revenue earlier in the irrigation season, 
these rates can also be confusing, discourage 
conservation, and inhibit cost-effective renewable 
energy installations. Switching to a flat energy rate 
or even some type of progressive tier is a viable 
alternative.

Net metering policy is also under the purview of 
REAs. An REA could choose to allow renewable 
energy systems above 25 kW until a certain annual 
total or other threshold is reached. Eliminating a 
12-month net metering period in favor of allowing 
any excess generation to be rolled over monthly is 
also possible. In fact, Colorado’s largest investor-
owned utility allows for customers to make a one-
time decision to get paid for excess generation 
at the end of the calendar year or to roll over any 
excess. This policy alone could shave four years or 
more off of a payback period for a typical on-farm 
renewable energy system (Figure 1).

The other two barriers are less controllable. Low 
utility energy charges generally reflect the charges 
a distribution utility (such as an REA) pays to its 
power provider. Unless a power provider changes its 
wholesale rate to a more ‘energy heavy’ rate, it will 
be difficult for REAs to charge energy heavy rates. 
Tax liability is always something savvy farmers will 
be looking to limit, so allowing for tax credits and 
accelerated depreciation beyond one’s liability would 
take rulemaking at the IRS or an act of Congress.    

In conclusion, while the opportunity for renewable 
energy in the corners of fields with CPI is plentiful, 
the reality is it will only be cost-effective for farmers 
in certain situations. Irrigators in utility service 
territories that charge relatively high energy rates 
and don’t utilize regressive annual tiers could be the 
target of future assessments. (In California where 
energy rates are high, solar arrays in field corners 
are no longer rare.) Partnerships between utilities, 
universities, and rate consultants can also be formed 
to address utility revenue concerns while allowing for 
the growth of renewable energy on irrigated farms. 
And perhaps small-scale renewable energy costs will 
continue to fall to the point where they become cost-
effective regardless of current barriers.[

Figure 1. Sample Benefits of Rolling Over Excess kWh.

SAMPLE BENEFITS OF ROLLING OVER EXCESS KWH

UTILITY PAYS 
FOR EXCESS

EXCESS 
ROLLS OVER

Year 1
ENERGY BENEFITS

Year 25 NPV

EXCESS 
ROLLS OVER

-$539

$31,761

$6,434$5,029
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COMMUNITY REBRANDING
How One Rural Community Combats the Loss of Their Major Employer

By Micky Zurcher - Montana State University Extension

When the 2015 Montana Legislature passed Senate Bill 411, the community of 
Boulder, Montana, was faced with two choices: wait for the change to occur or take 
the opportunity to rebrand their community. They chose to be proactive and take 
the opportunity to transition the Boulder community through a visioning process. 
Boulder’s supportive residents found value by working together to solve the challenge 
of losing their major employer when the future economic viability of the community 
was seriously threatened. The lasting community bonds and discovery of various 
growth opportunities help to lead the charge for a bolder Boulder. 
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COMMUNITY HISTORY
Boulder, Montana, is a rural community surrounded 
by majestic mountains in southwestern Montana. 
Boulder is conveniently located along I-15 and suits 
the states’ nickname of Treasure State. With the rich 
history of a small town friendly atmosphere, natural 
resources, recreational opportunities, and community 
vitality, Boulder residents took the opportunity to 
rebrand themselves when Senate Bill 411 mandated 
the closure of Boulder’s largest employer, Montana 
Developmental Center (MDC). MDC provides 
treatment to people with serious intellectual 
disabilities who have been determined by a court 
to pose an imminent risk of serious harm to self or 
others (Montana DPHHS, n.d.).

For over a century, Boulder’s identity was that of 
an institution community. With close proximity to 
the cities of Butte and the capital city of Helena, 
Boulder’s location is prime real estate enriched 
with the Montana brand. The community’s richness 
is based in its grass roots approach of loyalty and 
forward thinking. 

COMMUNITY VITALIZATION
The opportunity to rebrand Boulder was 
demonstrated through the lens of community 
rethinking and empowerment. The challenge was to 
find resources to pursue new growth and value. 

Boulder began its focus on rebranding the 
community in the fall of 2015. A local community 
group called Boulder Transition Advisory Committee 
(BTAC) was formed with the help of the local 
Montana State University Extension Agents. BTAC 
includes area stakeholders who are committed to 
helping with the future transition of the Boulder 
community due to the pending closure of MDC. 
Its measure of success will be to identify and 
obtain the necessary resources to help foster 

economic development to create new employment 
opportunities that contributes to the overall quality 
of life.
 
BTAC meets monthly at the Town Hall and is a place 
where community conversations forge powerful 
impacts and community bonds. There is no better 
source of community rebranding than a passionate 
community. This passion is shared through a 
collective group of community organizations, 
business owners, elected officials, and engaged 
citizens of not just the Boulder community but 
surrounding area as well.

The relevancy and timing of the work was more 
formally adopted when Boulder’s residents began 
work on a project called “Making Boulder’s Future 
Bright.” This synergy of the community-driven 
change provided the foundation for growth.

COMMUNITY ENGAGEMENT AND DIALOGUE 
(PROCESS)
Making Boulder’s Future Bright project continues 
to be the initiative for rebranding the community. 
Boulder chose a path which enhanced old 
collaborations and formed new partnerships. The 
first step was to get buy-in from the city council and 

“The process is helping to unite the community toward common goals and informal group leaders 
are emerging to help spearhead efforts. This internal leadership development is a crucial part of 

getting actions accomplished and is developing into a vital community asset.”

PICTURED: Attendees at the Making Boulder’s Future Bright Action Forum/M. Zurcher.
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county commission. The local Extension Agents 
presented the idea of study circles to both sets of 
elected officials. With support from the town council 
and county commissioners, a formal study circle 
process was initiated. 

To introduce study circles and get community 
buy-in, a kick-off event took place in early March 
2016. Local Extension Agents collaborated with 
the Montana State University Local Government 
Center (LGC) for facilitation as well as creating the 
study circle participatory guide. The Study Circles 
process was explained during the kick-off event. 
Some community members took further interest in 
the process by role playing the first session of the 
upcoming study circles. 

The study circles consisted of six different groups 
of 6-12 people who met once a week for four 
consecutive weeks. Each group had two trained 
facilitators with one serving as the scribe. Each 
participant received the Making Boulder’s Future 
Bright Study Circle Facilitator and Participant Guide. 
This discussion guide was adopted from Everyday 
Democracy and the Northwest Area Foundation’s 
Building Strong Neighbors and 
Thriving Communities. 

By mid-April, all groups came together to report 
their recorded thoughts from the four sessions. 
Session One was getting to know one another and 
each person’s connection to Boulder. Session Two 
discussed on how the Montana Developmental 

Center closing will impact Boulder. Session Three 
reported how community residents can build a 
stronger, more vibrant Boulder. Session Four told 
how the community can make a difference and move 
from talk to action. 

The study circle’s deliberate discussion of these 
issues built a community-wide vision using an asset 
building framework. As described by Green and 
Haines (2012), asset building increases the capacity 
of (Boulder) residents to improve their quality of 
life by detailing discussion of the gifts, skills, and 
capacities of the (Boulder) individuals, associations, 
and institutions. The framework of visioning is often 
defined as a citizen-based planning process with 
diverse members of a community using collaboration 
and consensus-building techniques (Lachapelle et 
al., 2010) 

Among the top assets, the Boulder community 
identified were abundance in natural resources, 
strong sense of caring, excellent location, peaceful, 
and recreational opportunities. Those five attributes 
helped lay the foundation for Boulder’s Vision: 

Boulder is a strong community committed to 
planned growth that enhances new economic 
diversity while preserving our natural beauty, clean 
environment, and small town friendly atmosphere. 
Boulder is a family- friendly town with an emphasis 
and focus towards promoting safe and healthy 
living, and creative new learning opportunities. 
Boulder has a diverse economy that builds on its 

PICTURED: Attendees at the Master Plan Community Meeting/M. Zurcher. PICTURED: Attendees at the Master Plan Strategic Planning Meeting/M. Zurcher.
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natural resources and heritage while safeguarding 
our traditional agricultural culture. We continue to 
support and encourage local business and artisans 
while promoting value-added products. 

The collected work of the study circles created four 
groups who took on the next step of community 
rebranding:

1. Marketing Boulder

2. Attracting and Retaining Small Businesses

3. Recreation

4. MDC Repurposing

Each group began to work on the steps needed to 
turn dialogue into action and to meet on a monthly 
basis. 

COMMUNITY SUCCESS
The work of the four study circle groups has created 
ongoing dialogue. Meetings with the Montana 
Department of Commerce and Montana Department 
of Agriculture took place in the summer of 2016 to 
help bring ideas and more resource opportunities 
to entrepreneurs and business owners. A collective 
decision of BTAC was to hire a third party to develop 
a Master Plan for the community. The Master Plan 
guiding document has identified the foundational 
needs on which to build the town’s economic 
revitalization. The Master Plan was funded through 
the Big Sky Trust Fund Grant with partners Jefferson 
Local Development Corporation and the City of 
Boulder. The grant was awarded in June 2016 and to 
date is 55% complete with completion to be done by 
June 2017. 

A community-wide Ambassador Program was 
started with the help of the Marketing group. The 
Making Boulder’s Future Bright website (http://www.
makingbouldersfuturebright.com/) was created to 
provide a communication outlet and up-to-date 

information on the work happening in Boulder. 
Over a 16-month period, Boulder residents have 
invested 21,278 hours or 10.2 years of work (per 
1,200 population). The process is helping to unite 
the community toward common goals and informal 
group leaders are emerging to help spearhead 
efforts. This internal leadership development is a 
crucial part of getting actions accomplished and is 
developing into a vital community asset. 

COMMUNITY FUTURE
Boulder’s work will be part of the 2017 Montana 
State Legislature. Regardless of the Legislature’s 
decisions, Boulder residents and stakeholders can 
be proud of their accomplishments and investments. 
Boulder’s social capital is a strong foundation for 
future development and opportunities.[

“The lasting community bonds and discovery of various growth opportunities 
help to lead the charge for a bolder Boulder.”

PICTURED: Boulder’s Historic Courthouse/shutterstock.
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By Philip Martin - University of California, Davis

The U.S. Department of Labor’s National Agricultural Worker Survey 
(NAWS) finds that farm workers are mostly Mexican-born men (NAWS, 

2016). The NAWS, launched in 1989 to detect farm labor shortages due 
to immigration reforms, found that the foreign-born share of U.S. crop 

workers was 55% in 1989-90, peaked at 83% in 1999-00, and is now 70%. 
About 30% of today’s crop workers were born in the U.S.

Hired U.S. and California 
Farm Workers are Aging and Settling

COMPARISONS FROM 1990, 2000, AND 2016

PICTURED: Farm worker picking strawberries in Salinas, CA/D. Litman shutterstock.com.
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U.S.  CROP WORKER TRENDS
Many crop worker characteristics have V- or inverted 
V-shapes with peaks or troughs around the year 
2000. In 1990, the share of unauthorized farm 
workers was less than 10%, it peaked at almost 60% 
in 2000, and is now less than 50%. 

This inverted V-shape of unauthorized farm workers 
reflects changing patterns of Mexico-U.S. migration. 
Newcomers are persons in the U.S. less than a year 
before being interviewed, and they are almost always 
unauthorized. The newcomer share of crop workers 
was less than five percent in 1990, peaked at 25% in 
2000, and is less than five percent today (Figure 1).

Migrant Farm Workers
Most crop workers are not migrants, persons who 
cross borders to work for wages. There is no single 
federal definition of a migrant farm worker. The 
NAWS, which considers a worker to be a migrant if 
he moved at least 75 miles from his usual home for a 
farm job, finds a declining share of migrants, about 
15% in both the U.S. and California.  
 
Of those who migrate to do crop work, a quarter 
follow the crops by having at least two farm jobs 
70 miles apart, while three-fourths shuttle between 
homes in Mexico and jobs in the U.S. This means 
that fewer than five percent of U.S. crop workers are 
follow-the-crop migrants who move with the ripening 
crops from Florida up the eastern seaboard or who 
move from Texas to Michigan (Figure 2).

Aging Farm Workers
With fewer young newcomers arriving, the U.S. crop 
workforce is aging. The average age of the nation’s 
crop workers is 39, compared with a median age of 
42 for all U.S. workers (U.S. Department of Labor, 
2016). In 1990 and 2000, over half of U.S. crop 
workers were in the 20 to 34 age group. Today, the 
share of workers in this age group is below 40%.  

Farm Worker Education
In 1990, the average years of schooling for U.S. 
crop workers were eight, seven years in 2000, and 
an average nine years of schooling today. California 
crop workers are less educated, with an average 
seven years of schooling. The share of U.S. workers 
who speak English well fell from a quarter in 1990 
to less than 20% in 2000, and is now a third. In 
California, the share of workers speaking English well 
has always been less than 15%.

Farm Worker Families
Almost 60% of U.S. and California crop workers are 
married parents; only a quarter are single with no 
children. Over the past two decades, median family 
income has risen to the $20,000 to $25,000 range for 
U.S. and California crop workers and many of these 
families have two income earners. A rising share 
of U.S. and California crop worker families, about 
half, receive some type of means-tested assistance 
such as Medicaid or SNAP (Food Stamps), a sharp 
jump from less than a quarter in 1990 and 2000, 
reflecting the fact that there are many “mixed-status” 
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Figure 2. U.S. Crop Worker Characteristics, 1990, 2000, Recent - share of 
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farm worker families with unauthorized parents and 
US-citizen children eligible for health and other 
benefits. (In 2016, California made all unauthorized 
poor children eligible for Medicaid, called Medi-
Cal in California. Since a third of NAWS workers are 
interviewed in California, the share of farm worker 
families receiving some type of assistance is likely to 
rise.)

EMPLOYERS AND EARNINGS
Hiring of Farm Workers
Farm workers can be hired directly by farm operators 
or be brought to farms by nonfarm entities such 
as custom harvesters and farm labor contractors. 
About 86% of U.S. crop workers were hired directly 
by farmers in 1990, and that number dropped to 
73% in 2000 and today is at 85%. Compare that to 
the share of California direct-hires that were 73% in 
1990, 55% in 2000, and 66% today. The California 
direct-hire share of farm workers has not yet returned 
to 1990 levels. (The UI data find that 55% of average 
employment on California farms is workers brought 
to farms by crop support services, suggesting that 
the NAWS sample in California includes a higher 
share of directly hired workers.)  

Farm Worker Years of Experience
When newcomers were pouring into the U.S. in 
the 1990s, the average years of U.S. farm work 
experience fell from 10 years in 1990 to eight years 
in 2000, but the slowdown in Mexico-U.S. migration 
after the 2008-09 recession contributed to rising 

farm work experience. In California, the average U.S. 
farm work experience fell from 11 to nine years, and 
is now 16 years. U.S. and California crop workers 
have been employed an average of seven years for 
their current farm employer.

Average Farm Worker Wages 
Workers reported that they earned an average 
$5.25 an hour in the early 1990s, when the federal 
minimum wage was $4.25. They earned $6.50 an 
hour in 2000, when the federal minimum wage was 
$5.15, and $10 an hour today, when the federal 
minimum wage is $7.25. In California, workers 
reported average earnings of $5.55 in the early 
1990s when the state’s minimum wage was $4.25; 
$6.55 in 2000 when the state’s minimum wage was 
$5.75; and $10 recently, when the state’s minimum 
wage was $9 an hour. The NAWS finds that the 
California wage premium of earlier years has 
disappeared. 

Nonfarm Worker Wages Compared to Farm Worker 
Wages 
Farm employers also report the average hourly 
earnings of their non-supervisory employees and 
farm workers earned an average $11.74 an hour in 
2015, more than double the $5.00 an hour rate of 
1989. The earnings of nonfarm workers, which were 
$21.00 an hour in 2015, rose from almost $10.00 an 
hour in 1989. The ratio of average farm to nonfarm 
earnings rose from 50% in 1990 to 55% in 2002 and 
stayed at this level since, so farm workers have not 

“Fewer than five percent of U.S. crop workers 
are follow-the-crop migrants who move with 

the ripening crops from Florida up 
the eastern seaboard or who move 

from Texas to Michigan.”

PICTURED: Farm workers wedding in San Joaquin, CA/R. Thornton shutterstock.com.
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Average Hourly Earnings of Nonsupervisory Farm and Nonfarm Workers, 1989-
2015
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Figure 3. Average Hourly Earnings of Farm and Nonfarm Workers, 1989-2015.

closed the wage gap with nonfarm workers (Figure 
3). Farm employers report higher earnings to USDA 
than workers report to the NAWS. (NAWS question 
D12 asks the hourly wage of workers paid hourly, 
and D13-D18 ask about piece rate wages, including 
how many hours per day piece rate workers were 
employed.)

Working Days
U.S. crop workers averaged over 190 days in 35 
weeks of farm work recently, suggesting 5.4 days of 
work a week. California crop workers had even more 
days of farm work, an average 205 days in 36 weeks 
in recent years, or an average 5.7 days a week. The 
share of U.S. crop workers with at least one nonfarm 
job was over 30% in 1990, 15% in 2000, and 25% 
today. The California shares of U.S. crop workers 
with at least one nonfarm job were 16% in 1990, 
six percent in 2000, and 17% today. As this data 
indicates, California crop workers are less likely to 
have nonfarm jobs.

FROM VEGETABLES TO FRUITS
About 80% of U.S. crop workers interviewed in 
the NAWS are employed in fruit, vegetable, and 
horticulture (FVH) commodities, as are 90% of 
California crop workers. However, the interviewed 
U.S. workers have switched from mostly vegetable 
workers in 1990 to mostly fruit workers today; 
California has always had a much higher share of fruit 
workers. 

SHIFTS FROM HARVESTING TO SEMI-SKILLED
The share of U.S. crop workers in harvesting jobs has 
been falling from 40% in 1990 to 30% in 2000 to less 
than 25% today. For California, the harvesting share 
fell from almost 50% in 1990 to 30% in 2000 and to 
25% today. The most common job today is semi-
skilled, such as equipment operator: a third of U.S. 
workers, and 37% of California workers, had such 
jobs when interviewed.

CONTINUING THEIR FARM WORK 
EMPLOYMENT
Most crop workers plan to continue to do farm work 
for at least five more years. In 1990, two-thirds of U.S. 
workers said they would continue to do farm work as 
long as they could. In 2000, this dipped to 56% and 
today over 75% of workers plan to continue to do 
farm work indefinitely. In California, the percentage 
of crop workers planning to do farm work for more 
than five years were 75% in 1990, 65% in 2000, and 
80% today. A declining share, about a third of U.S. 
workers and a quarter of California workers, say they 
could find a nonfarm job within a month.

CONCLUSIONS
The U.S. Department of Labor’s National Agricultural 
Worker Survey portrays a Mexican-born crop 
workforce that has settled in the US, formed or 
united families, and finds employment with one fruit 
and vegetable farmer during the year. By working 
about 200 days or 1,600 hours a year at $10 an hour, 
long-season and full-year farm workers can earn 
$15,000 to $20,000 a year. 

Working on farms is much like working in any other 
job. Most workers live away from the farm where 
they work, drive or car pool to work, and return to 
nonfarm homes when their work is finished. Many 
would like to keep working in agriculture, and their 
capacity to do so may depend on the pace at which 
back-saving mechanical aids are introduced.[
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“To inform discussions about water policy and 
planning in the region, we used county- and 

state-level data to assess trends in water 
by use across different economic sectors 

over the last 20-30 years.” 
Read the article on page 17.



According to a recent study, 63% of all resolutions set by national 
conference attendees are abandoned by January 15. Even more alarming, 

89% appear to be so mesmerized (or should I say, traumatized??) by 
completing their annual reporting that they never set any.1

 
Your colleagues in the Community Development Society (CDS) and 

National Association of Community Development Extension Professional 
(NACDEP) offer you hope and help.

 
In 2017, if you want learn things such as...

 
... understanding local economies

... diverse audience engagement strategies
... international program ideas

... local government issues
 

Then reset (or set) your resolution to register for the CDS/
NACDEP ”Big Skies: Bold Partnerships-Moving Mountains 

Together” Conference!

The conference will be held at Big Sky Resort in Big Sky, Montana.

All conference details are available at: 
http://www.nacdep.net/2017-cds-nacdep-conference
1These statistics and facts are completely made up in the spirit of fun.
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REGISTER TODAY 
FOR THE 

CDS-NACDEP CONFERENCE!
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