
FALL 2015

Exploring the Rural West — 
The Economic Recovery of 

Rural Western Counties  

Preparing for the Big One 

Microirrigation for 
Sustainable Water Use

Volunteer Ingenuity Keeps Water 
Flowing in Bluewater, New Mexico 

 
Rural Utah County Embraces 
Area Sector Analysis Process 

 
Pony Express Territory of Nevada

Crowdsourcing Climate Data

Imagine Guam Helps Citizens 
Plan for Island Sustainability 

Seeing the Potential 
in Vacant Homes 

BEYOND THE WEST:
Linking Creative Farming to 

Economic Mobility and Rural 
Development in New England 

A  p u b l i c a t i o n  o f  t h e  We s t e r n  R u r a l  D e v e l o p m e n t  C e n t e r
RuralCONNECTIONS

Community-Based Organizations 
Help Revitalize Forest Communities 

in the U.S. West



RuralCONNECTIONS 
Published by the 

©Western Rural Development Center
Logan UT 84322-4880

FALL 2015
Volume 9 Issue 2

EDITOR/DESIGNER
Betsy H. Newman 

DIRECTOR
Don E. Albrecht 

PROJECT COORDINATOR
Amy Wengert

CHAIR-BOARD of DIRECTORS
Ken White, Utah State University

NATIONAL PROGRAM LEADER
Brent Elrod, USDA-NIFA

IMAGES
Peter Barcinas
Terry Brunner
Andrew Cline

Wes Curtis
Autumn Ellison 

istockphoto
Shutterstock

The Western Rural Development Center (WRDC) compiles this magazine with submissions 
from university faculty, researchers, agencies, and organizations from throughout the 

Western region and nation. We make every attempt to provide valuable and informative 
items of interest to our stakeholders.  The views and opinions expressed by these agencies/
organizations are not necessarily those of the WRDC. The WRDC is not responsible for the 

content of these submitted materials or their respective websites and their inclusion in the 
magazine does not imply WRDC endorsement of that agency/organization/program. 

This material is based upon work supported by funding through the National Institute of 
Food and Agriculture, U.S. Department of Agriculture. Any opinions, findings, conclusions 

or recommendations expressed in this publication are those of the authors and do not 
necessarily reflect the views of the U.S. Department of Agriculture.

The Western Rural Development Center is hosted by Utah State University with generous 
support from USU  Extension and Utah Agricultural Experiment Station.

WESTERN RURAL
DEVELOPMENT CENTER

FALL 2015

A  p u b l i c a t i o n  o f  t h e  We s t e r n  R u r a l  D e v e l o p m e n t  C e n t e r
RuralCONNECTIONS



3 Introduction
 Don E. Albrecht

5 Exploring the Rural West — The Economic 
  Recovery of Rural Western Counties
 Sluggish and Uneven Recovery Across County   
 Economies 
 Emilia Istrate 

9 Community-Based Organizations Help  
 Revitalize Forest Communities in the U.S.  
 West
 CBOs Work to Bring About Interrelated   
 Economic, ecological, and Social Outcomes
 Jesse Abrams, Emily Jane Davis, Heidi Huber-  
 Stearns, Autumn Ellison, and Cassandra Moseley

13 Preparing for the Big One 
 Vulnerable Populations as Key Indicators of   
 Community Resilience 
 Lori A. Cramer

17 Microirrigation for Sustainable Water Use
 A Multistate Research Project to Conserve Water
 Ashley Hawn

21 Volunteer Ingenuity Keeps Water Flowing  
 in Bluewater, New Mexico 
 Rural Community Water Systems   
 Terry Brunner
 
23 Rural Utah County Embraces Area Sector  
 Analysis Process 
 Targeted, Sustainable Economic Development
 Don E. Albrecht and Marion Bentley

 27 Pony Express Territory of Nevada 
 Experiencing the Road Less Traveled
 Andrea Rossman

31 Crowdsourcing Climate Data 
 Multistate Research and Extension Project
 Coordinates Volunteer Weather Observer   
 Networks    
 Sara Delheimer

35 Imagine Guam Helps Citizens Plan for   
 Island Sustainability 
 A Challenge Initiative to Support Shore-to-Shore  
 Cooperation    
 Peter R. Barcinas

39 Seeing the Potential in Vacant Homes 
 A Rural Returnee’s Plan to Spruce Up Her   
 County  
 Terry Brunner

41 BEYOND THE WEST:
 Linking Creative Farming to Economic   
 Mobility and Rural Development in   
 New England 
  Improving, Strengthening, and Sustaining Positive  
 Rural Development     
 Kathleen Liang

45 ABOUT THE AUTHORS

47 REFERENCES

RURAL CONNECTIONS FALL 2015   

A  p u b l i c a t i o n  o f  t h e  We s t e r n  R u r a l  D e v e l o p m e n t  C e n t e r
RuralCONNECTIONS

3

5

9

13

17

21

23

27

31

35

39 41



PICTURED: Coastal town of Yachats, Lincoln County, Oregon/istockphoto3   RURAL CONNECTIONS     



We are very excited to present to you this issue of 
Rural Connections. As always, our goal is to share 
programs, insights, and information of exceptional 
research and outreach efforts to help our partners 
address significant issues confronting the individuals 
and communities of the rural West. The first article 
in this issue, by Emilia Istrate of the National 
Association of Counties, shows that the extent to 
which counties have recovered from the recent 
economic recession varies widely. Of small western 
counties, 72 of 373 had not recovered on any of four 
indicators by 2014. Obviously, programs to enhance 
economic development are needed. Counties are 
also struggling with troubling environmental issues. 
We hope that the articles in this issue provide 
valuable information to help address both economic 
and environmental concerns.

Several articles in this issue describe programs to 
help communities address economic development 
concerns. Autumn Ellison and her colleagues 
from the University of Oregon and Oregon State 
University describe how a variety of Community 
Based Organizations (CBOs) have helped forest 
communities confront issues resulting from reduced 
timber harvests. My colleague Marion Bentley (USU 
Extension) and I describe the implementation of the 
Area Sector Analysis Process (ASAP) in a small county 
in Utah. This is a program that has been successfully 
utilized in communities throughout the West. Lori 
Cramer from Oregon State University reminds us 
that every community must be prepared for disasters 
and she shares study results of a tsunami event 
specifically assessing organizations working with 
socially vulnerable populations. Additionally, Andrea 
Rossman describes efforts to increase travelers’ 
desires to follow “America’s Loneliest Highway” 

along the Pony Express route and Highway 50 across 
Nevada. Personally, I can’t wait to make the drive.

Other articles in this issue describe programs and 
efforts to help communities address environmental 
concerns. Terry Bruner, USDA Rural Development 
State Director in New Mexico, has written two 
articles. The first describes how volunteers assist in 
water delivery in a small New Mexico community, 
while the second examines the potential in fixing 
up vacant homes in a rural community that has 
experienced significant outmigration. Peter Barcinas 
describes efforts to attain sustainability in Guam. 
Sara Delheimer examines how crowdsourcing 
provides tremendous advantages in obtaining more 
complete weather and climate data. Ashley Hawn 
tells readers about a multistate research project to 
help improve the efficiency of and increase utilization 
of microirrigation techniques that improve water use 
efficiency. Finally, from outside of the western region, 
Kathleen Liang of the University of Vermont explores 
the potential of creative approaches to farming for 
economic mobility and rural development.

We appreciate that excellent work of persons 
involved in rural development work in the West and 
we look forward to hearing from more of you in 
future issues. As always, I appreciate the extensive 
talents of my colleague Rural Connections editor, 
Betsy Newman.
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INTRODUCTION
By Don E. Albrecht

Director, Western Rural Development Center
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2014 was a relatively good year for the U.S. economy. The U.S. GDP grew by 2.4 
percent last year, which was better than 2013 (U.S. BEA, 2015). Last year, the U.S. closed 
the job gap created during the latest economic downturn and the national economy 
added jobs at a faster rate than in 2013 (U.S. BLS, 2015). But these national trends do 
not provide much insight into what is happening on the ground in specific regions of the 
country, especially in smaller communities.

County economic trends are an essential measure of the well-being of county 
residents. Every January, the National Association of Counties (NACo) releases the 
County Economic Tracker, an analysis of the recovery patterns across the 3,069 
county economies in the previous year (Lyell and Istrate, 2015). The report examines 
annual changes in four economic performance indicators — economic output (GDP), 
employment, unemployment rates, and home prices — for the previous year across 
the 3,069 county economies. NACo analyzes data purchased from Moody’s Analytics, 
one of the leading sources of economic data. The focus of the analysis is on county 
economies and not on county governments.  

Exploring the Rural West — 
The Economic Recovery of Rural Western Counties

72 of the 373 Small Western County Economies Have Not Recovered by 2014 on any of the Four Indicators: 
Economic Output (GDP), Employment, Unemployment Rates, and Home Prices

By Emilia Istrate

Sluggish and Uneven Recovery Across County Economies



2014 was a year of growth, but the recovery remains 
sluggish for county economies around the country 
and for the economies of small western counties. 

Small county economies in the West — the 
economies of counties in the Western region of the 
United States with less than 50,000 people in 2014 
— saw growth in 2014 and, in some cases, they had 
faster growth than in the previous year. Seventy (70) 
percent of the 530 counties in the West had less 
than 50,000 people in 2014, in line with the national 
average for all the counties. The majority of the 
economies of these counties recorded economic 
output (GDP) growth last year and 69 percent of 
them recorded job number improvements. This 
resulted in a faster decline in unemployment in 
2014 than in 2013 in almost three quarters of rural 
Western county economies, much more rapid than 
in the rest of the small counties around the country. 
Unfortunately, economic output grew faster in only a 
quarter of small county economies in the West.

Economic recovery is starting to spread, though it 
remains uneven across the country. Every county 
economy had its own peaks and valleys, which differ 
depending on the economic dimension analyzed. 
This analysis keeps track of the performance of 
each county economy since 2002 and determines 
recession and recovery for each county economy 
based on that economy’s peaks and troughs, not 
against a national benchmark. (See the definitions of 
recovery and recession in the Key Terms box.) This 
granularity is one of the advantages of the County 
Economic Tracker over other data tools and reports.

The economies of Western counties recovered at 
better rates than others around the country. For 
example, a third of all the county economies in the 
western part of the country closed their job gaps by 
2014, though only a quarter of county economies 
nationwide reached the peaks they had before 
the latest downturn. Furthermore, small county 
economies saw less effects of the housing boom and 
bust from the late 2000s. By 2014, housing prices 
in 60 percent of the economies of small Western 
counties had recovered or had seen no declines since 
2002. In the West, however, small counties are having 
a harder time than their larger counterparts when it 
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NACo’s County Economic Tracker — Key Terms

The analysis in this article uses data produced in the 2014 
County Economic Tracker. To see the national analysis, go 
to www.naco.org/CountyEconomies. Check in January 2016 
for the new annual edition.

County Economy: The economy of a county with a county 
government.

Economic Output (gross domestic product - GDP): 
Total value of goods and services produced by a county 
economy, also known as GDP. Data source: Moody’s 
Analytics

Jobs: Total wage and salary jobs, whether full or part-time, 
temporary or permanent in a county economy. It counts the 
number of jobs, not employed people, for all employers in a 
county economy, not only for the county government. Data 
source: Moody’s Analytics

Median Home Sales Prices: Median sales prices of existing 
single-family homes. Data source: Moody’s Analytics

Peak: The highest annual value of a county economy 
indicator (the lowest for the unemployment rate) between 
2002 and 2009. 2002 is the first year after the end of the 
previous U.S. recession and 2009 marks the end of the latest 
U.S. recession. The National Bureau of Economic Research 
(NBER) determines the beginning and end of U.S. economic 
recessions.

Recession: The period between the pre-recession peak 
and the trough for an indicator for a county economy 
during the latest U.S. economic downturn. This research 
counts a recession only when the difference between the 
pre-recession peak and the trough value is larger than one 
percent of the peak value. It is possible that no recession 
occurred for an indicator in some county economies during 
the latest U.S. economic downturn.

Recovery: Trough year to 2014 for an indicator for a county 
economy. If a county economy had no recession on a 
specific indicator, the recovery period is from 2009 to 2014. 
It is possible that a county economy underwent a recession 
and has not yet entered the recovery period for a specific 
indicator.

Trough: The lowest annual value of a county economy 
indicator (the highest for the unemployment rate) between 
the peak and 2014.

Unemployment Rate: The proportion of the civilian 
labor force that is unemployed. Persons are classified as 
unemployed if they do not have a job, have actively looked 
for work in the prior four weeks and are currently available 
for work. Data source: Moody’s Analytics

Western region: Based on the U.S. Census Bureau 
definition. Includes counties in 14 states: Alaska, Arizona, 
California, Colorado, Hawaii, Idaho, Montana, Nebraska, 
New Mexico, Nevada, Oregon, Utah, Washington and 
Wyoming.



comes to jobs. While employment in two thirds of 
the large Western county economies — in counties 
with more than 500,000 residents— recovered or 
had no declines since 2002, only a quarter of small 
Western county economies managed the same 
feat. By last year, a fifth of the Western small county 
economies still had not recovered on any of the four 
indicators analyzed here: economic output (GDP), 
employment, unemployment rates, and home prices 
(in light yellow on the map).
Faced with all these challenges, county governments 
participate in local and regional solutions for 
economic development and invest more than $25 
billion annually in economic development (Istrate 
et al., 2014). A 2014 NACo survey of county 
governments found that funding is the top county 
contribution to economic development partnerships. 
Eighty-one (81) percent of counties sponsor local 
economic development partnerships. This includes 
small counties, even though they are more likely to 
invest small amounts. More than half of respondent 
small counties invest less than $100,000 annually in 
economic development. Counties invest in economic 
development because they understand that a 
stronger economy means more and better jobs for 
their residents, more tax revenue, and less county 
costs on public welfare and criminal justice. Counties 
are the social safety net on the ground; they 
outspend cities at a rate of three to one on health 
services or public welfare for their residents.
 
The sluggish and uneven recovery across county 
economies adds to the challenges that counties 
currently face. In addition, counties face a triple 
threat from the uncertainty around major federal 
policy changes: from tax reform, entitlement 
reform, and appropriation cuts, which are not 
accompanied by cuts in unfunded mandates and 
federal regulations. Counties are doing everything 
they can to continue to provide high-quality services 
to their residents under sometimes difficult economic 
conditions. They invest in economic development, 
transportation, and core social services. This 
progress through adversity indicates the success 
of county economic development efforts, but also 
the continued need for a strong private-local-state-
federal partnership in securing a strong economy.
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1. Go to www.naco.org/CountyExplorer.

2. Click on “Map an Indicator.”

3. Select “Economy” then “County 
Economic Tracker.”

4. Click on any of the 19 indicators to 
see the interactive maps with the 
county economic data for 2013-2014, 
recovery, recession and long-term.

5. For County Profiles, select “County 
Economic Profile.”

6. Type the name of your county in the 
top right search box and the one-
page PDF Profile will open in a box 
on the same page.

7. The one-page PDF profile for a 
county economy shows the latest 
growth rates of the four economic 
indicators, their trends since 2002 and 
the top five specialized industries in 
the county economy.

8. Click on the “Print” icon at the 
bottom to print the profile.

County Economic Interactive Maps and 
Your County Economy One-Page Profile
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INTRODUCTION 
Rural communities that are or once were dependent on forest 
resources are found throughout the U.S. West. Many of these 
places were hard-hit by forest industry restructuring and federal 
land policy changes in the 1980s and 1990s (Charnley et al., 2008). 
In the aftermath of these changes, traditionally forest-dependent 
communities typically experienced high unemployment, social 
conflict, outmigration of working-age families, steep declines in the 
federal government workforce, and ecological consequences from 
a century or more of production-oriented forest management—in 
short, numerous far-reaching yet highly inter-related challenges. In 
the midst of this crisis many community leaders sought to transition 
to more sustainable and local natural resource models based on 
restoration and stewardship. Community-Based Organizations 
(CBOs) played a key role in navigating this transition, and continue to 
drive innovation across the West (Abrams et al., in press, and Danks 
2008). CBOs are grassroots non-profit organizations that work to 
achieve sustainable natural resource-based economic development 
in their communities. CBOs tend to start from a fairly simple set of 
commitments, including to: maintain and strengthen the community’s 
connection to natural resources; search for sustainable solutions; and 
remain closely guided by local needs, interests, and knowledge. 

By Jesse Abrams, Emily Jane Davis, Heidi Huber-Stearns, Autumn Ellison, and Cassandra Moseley

Community-Based Organizations 
Help Revitalize Forest Communities 

in the U.S. West
CBOs Work to Bring About Interrelated Economic, 

Ecological, and Social Outcomes
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Each CBO has its own particular history, mission, 
and a unique set of place-based opportunities and 
challenges. But CBOs share a focus on advancing 
conservation-based natural resource management, 
economic development, and community resilience. 
Their pursuit of these interrelated goals makes them 
unique. Although CBOs broadly defined have been 
an important object of study in many fields (e.g., 
urban economic development, poverty reduction, 
health), little research attention has been paid to 
the roles of CBOs in natural resource management 
and rural development. In this article, we discuss 
how CBOs function and what they do for the rural 
communities that they serve. This summary is based 
on research conducted across the West between 
2012 and 2015 by the Ecosystem Workforce Program 
at the University of Oregon. 
 
METHODS
This research project analyzed how CBOs foster 
change in the wake of the rural social and economic 
shocks of the late twentieth century. In particular, 
we sought to understand how these small, local 
organizations could accomplish significant change 
given their limited resources and in light of the 
substantial challenges confronting traditionally 
forest-dependent communities. Here we report key 
findings gathered from research so far, primarily 
from four case studies of CBOs operating across the 
greater Northwestern United States: the Watershed 
Research and Training Center (Hayfork, California), 
Wallowa Resources (Enterprise, Oregon), Mount 
Adams Resource Stewards (Glenwood, Washington), 
and Framing our Community (Elk City, Idaho). For 
each of these case studies, we interviewed executive 
directors and staff of each organization as well as 
staff of other NGOs, business leaders, local elected 
officials, and other community partners. We used 
these interviews along with other primary and 
secondary data to analyze the activities, impacts, and 
networks of each CBO. 

KEY CASE STUDY FINDINGS
First, we found that given the diverse challenges that 
rural communities face, CBOs necessarily undertook 
diverse activities beyond what might be expected of 
small nonprofit organizations. In particular, we found 

that although CBOs are nonprofit organizations, they 
often played roles more typical of government or 
private sector organizations. For example, a CBO 
working in a place with extensive federal forestland 
but few government staff to manage it may conduct 
environmental analyses required for landscape 
management projects that an agency such as the 
U.S. Forest Service would normally perform. The 
same CBO may also play a “private firm” role if 
there is little local business capacity by forming a 
for-profit subsidiary to launch an innovative new 
business that is needed locally, or by acting as a 
contractor performing restoration work that provides 
local employment opportunities. In addition, CBOs 
still provide many services traditionally found in 
the nonprofit sector, such as workforce training, 
facilitating collaborative dialogue, or offering 
educational programs for area youth. 

We concluded that CBOs are a flexible and unique 
type of nonprofit organization that would strategically 
“shape-shift” as needed to fill gaps where a key 
actor or resource was currently missing. However, 
we found that CBO’s filling of these gaps was not 
merely replication. CBOs would step into a role and 
perform it in line with their vision of interrelated 
ecological, economic, and social objectives. For 
example, when working on federal environmental 
planning processes, CBOs typically looked to 
incorporate management activities that would be 
sustainable while providing opportunities for local 
workers and businesses. Or, when helping start up 
new local businesses, CBOs tended to emphasize 
local ownership and the businesses’ contributions 
to the community in addition to traditional business 
development concerns. 

Second, we found that CBOs did not confine 
their work to their local areas. Because many of 
the policy and economic changes that affect their 
communities originated far from the communities, 
CBOs’ pragmatic, problem-solving orientation led 
them to work at scales from the local to the national 
in pursuit of community solutions. Locally, CBOs 
were often instrumental in experimenting with new 
management and contracting procedures for nearby 
public forestlands that might increase economic 
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benefits for their local community and demonstrate 
good stewardship. At the same time, CBOs have 
organized to push for the institutionalization of 
successful innovations at higher scales. For example, 
the Rural Voices for Conservation Coalition (RVCC) 
was formed as a network of CBOs, environmental 
organizations, rural small businesses, and NGOs 
across the West that aggregates rural leaders to 
ensure policymakers and agency administrators will 
hear their needs. The RVCC focuses on national-
level policy for public and private lands, ecosystem 
services, agency performance measures, and 
budgeting. Many of the most important recent 
public lands policy innovations, such as stewardship 
contracting authority, the creation of Resource 
Advisory Committees, the inclusion of community 
wildfire protection planning in the Healthy Forests 
Restoration Act of 2003, and the Collaborative Forest 
Landscape Restoration Program were a direct or 
indirect outcome of CBOs’ local innovations and 
the work of the RVCC in communicating successful 
outcomes to policymakers at higher scales. 

Finally, we found that while CBOs were achieving 
outsized accomplishments, significant barriers to 
their goals remained. For example, even as the 
important federal policy tools described above came 
to fruition, U.S. Forest Service budgets continued 
to be heavily allocated to fire suppression, and 
resources for implementing new innovations were 
constrained. Locally, CBOs could not readily change 
the physical factors that hindered their communities, 
such as distance from markets and transportation 
routes. This suggests that there are certain realities 
and limits to the environment in which CBOs 
operate; but wherever there are opportunities or 

openings, CBOs seek to effect as much change as 
possible.   

CONCLUSION
Although rural forest communities in the West 
continue to face daunting challenges, many are 
also benefiting from the efforts of CBOs to develop 
new resource management models that explicitly 
support economic development. CBOs work to 
bring about interrelated economic, ecological, and 
social outcomes by being opportunistic, eager to fill 
gaps, and able to network to collectively promote 
policies that will support their goals in restoration, 
stewardship, and local community benefits. 
They combine a mission to improve their home 
communities with an awareness of the extra-local 
changes and challenges that have buffeted much of 
rural America. 

Our research suggests that CBOs may be able 
to accomplish what they do for several reasons, 
including the nimbleness that their small size affords, 
their flexibility as nonprofit organizations able to 
access diverse public and private resources, and 
the strength and charisma of their leaders. They 
are effective at using networks in various ways to 
support their efforts, including serving as “nodes” 
to connect otherwise isolated communities and 
selectively working at locations in the network that 
are best suited for transformative change. Further, 
they look for openings and places where it is possible 
to act, all while trying to push against larger and 
less moveable barriers. Our research suggests that 
CBOs in the U.S. West are a unique and possibly 
overlooked organizational model for the challenging 
pursuit of rural development in resource-dependent 
communities. 

PICTURED: Framing Our Community case study in Elk City, Idaho County, Idaho/EJ. Davis
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“Understanding the full spectrum 

of social vulnerability and resilience 

within a community is critical if 

public officials are to develop 

effective adaptation, mitigation, 

response, and recovery plans, and 

mobilize people and assets when 

needed.”
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INTRODUCTION
Experts are predicting a major rupture of the 
Cascadia Subduction Zone — a principle geological 
fault off the West Coast — sometime within the 
next 50 years. When that happens, it will cause an 
offshore earthquake at a magnitude of up to 9.0. 
After the ground shakes for about five minutes, a 
powerful tsunami will strike land. 

The New Yorker recently quoted a Federal 
Emergency Management Agency official stating that 
after such a tremendous geological event, everything 
in Oregon west of Interstate 5 “would be toast” 
(Shultz, 2015). The event is expected to be similar 
to the 2011 Tohoku earthquake in Japan, which 
generated tsunami surges of 128 feet, killed more 
than 15,000 people, and displaced a quarter of a 
million others (http://www.livescience.com/39110-
japan-2011-earthquake-tsunami-facts.html). Although 
Oregon’s population is smaller, the impact will be no 
less significant. 

Natural disasters often catch local governments, rich 
and poor alike, unprepared to deal with the massive 
demands of emergency relief. Oregon has learned 
a lot from Japan’s experience. In 2013, it released 
the Oregon Resilience Plan, which documents how 
the state is expected to recover from the predicted 
high-magnitude earthquake and tsunami. The plan 
concludes that it will take weeks to months to restore 
essential services — longer for remote rural areas. 
Coastal areas may see electricity services in three to 
six months; water and wastewater services, 

health care, and partial restoration of highways in 
one to three years. Landslides, mudslides, and bluff 
erosion will undoubtedly complicate recovery efforts. 
Communities are advised to develop customized 
resilience strategies that will enable them to rely on 
their own resources for days, weeks, months, and 
even years.

Although we like to believe that natural disasters 
are equal opportunity destroyers, some populations 
are inherently more vulnerable than others. Natural 
disasters exacerbate pre-existing vulnerabilities, 
which vary according to the unique conditions, 
needs, and constraints of these subcultures. Poverty-
stricken groups living in substandard housing, on 
unstable ground, or in flood plains are usually the 
major victims. Safety and recovery issues are more 
complex for socially vulnerable populations such as 
disabled and elderly persons, children, residents of 
foster care and group homes, and families living in 
shelters. 

ASSESSING DISASTER PREPAREDNESS
On March 11, 2011, Oregon coastal communities 
were warned that a “distant” tsunami had been 
generated by the earthquake off the coast of Japan. 
Although distant tsunamis will have less impact, they 
can affect coastal inundation zones (see Oregon 
Distant Tsunami Working Group, 2012). Immediately 
following the event, I put together a research group 
with the goal of learning how organizations who 
work with socially vulnerable groups responded 

By Lori A. Cramer

Preparing for the Big One 
Vulnerable Populations as Key Indicators 

of Community Resilience
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that morning. In collaboration with Oregon Sea 
Grant Extension (Cramer, 2011) we interviewed key 
informants in three coastal communities. Interviewers 
talked to 24 people who work with vulnerable 
populations, including food bank coordinators, 
directors of homeless shelters, low income housing 
managers, assisted living coordinators, hospital 
administrators, preschool teachers, directors of 
domestic violence shelters and foster homes, and 
disability service coordinators. 

Our findings do not paint a comforting picture of 
existing preparedness efforts for Oregon’s most 
vulnerable populations. 

We asked interviewees to describe their 
organization’s level of preparedness for the 
distant tsunami. Some organizations had disaster 
preparedness plans in place and believed that they 
were moderately successful, but because it was a 
distant earthquake, they did not put the plan into full 
effect. Other interviewees believed that their existing 
plan was inadequate. Still others did not have a 
plan or did not know whether they had a plan. Most 
interviewees knew that residents should “go uphill” 
in a near-shore event, but there was general concern 
about how to get people there.

Interestingly, the issues that emerged among 
interviewees varied depending upon the groups with 
which they work. 

We learned from those who work in institutions 
serving elderly, disabled, and hospitalized individuals 
that some facilities perform regular emergency drills 
(usually fire drills), but others have not had a drill for 
more than two years or have only talked through the 
process with their residents or patients. Few have run 
the drill during evening or early morning hours. Most 
employees and volunteers were not trained in triage.

Most group homes and facilities that serve homeless 
individuals and low-income families are nonprofit 
and lack federal funding that would require them to 
implement official disaster preparedness measures. 
Many interviewees believed that the preparedness 
plans recommended by most emergency 

management experts did not meet the needs of their 
clients anyway. 

Interviewees consistently commented that people 
who cannot meet their daily needs for shelter or food 
do not have the ability to put aside resources for 
emergencies, because “every day is an emergency 
and a struggle to survive.” The individuals they 
serve have low income and literacy levels, which is 
an obstacle to emergency education and planning. 
These individuals tend to rely on limited public 
transportation, and probably would not have access 
to such transportation if an evacuation were ordered. 

Clientele for many of these organizations changes 
frequently and most organizations rely on volunteers 
who come and go and may not be on board in the 
rare event that training sessions or emergency drills 
are conducted. Many shelters and similar facilities 
are underfunded and did not stock emergency basics 
such as food, water, flashlights, radios, or batteries. 

Assisting Communities with Tsunami Planning
Our study, based on responses to a distant tsunami 
event, suggests that a one-size-fits-all approach to 
disaster preparedness will not work. Contingency 
plans must be developed to clearly link community 
outreach approaches to the specific needs, 
vulnerabilities, strengths, and characteristics of 
each vulnerable group. A wide range and scale 
of preparedness opportunities should be made 
available. Community leaders should continuously 
seek to create services and accessible training 
sessions that do not require monetary investment.  

Trained, committed, and united, local agencies 
can provide the best possible support for people 
with special needs in times of disaster. To help 
organizations build resilience capacity, local 
communities and emergency preparedness 
organizations can help develop culturally appropriate 
programs for nonprofits, faith agencies, service 
providers, and the low-income and special needs 
communities they serve. Outreach efforts can bring 
diverse leaders together to pool resources and 
develop collective strategies. 



Building organizational resilience capacity will entail 
educating staff, including volunteers. All staff and key 
volunteers need to be trained in basic emergency 
preparedness on a regular basis. 
But here’s the rub: building and maintaining 
organizational capacity is essential, but it is 
insufficient for creating true community resilience. 

LEVERAGING SOCIAL CAPITAL IS KEY
Our study assessed the perspective of those who 
work with socially vulnerable groups. What is 
lacking is a perspective from vulnerable individuals 
themselves. Understanding the full spectrum of 
social vulnerability and resilience within a community 
is critical if public officials are to develop effective 
adaptation, mitigation, response, and recovery plans, 
and mobilize people and assets when needed. 

Oregon has created Coastal Community Resilience 
Guides, which examine critical infrastructure and 
facilities, transportation and community plans, 
mitigation measures, business plans, and social 
systems — easily quantifiable dimensions of disaster 
recovery. Yet measuring how prepared communities 
are will require examining the less quantifiable 
community resources: face-to-face networks, cultural 
identities, working relationships, civic engagement. 
These elements of social networks and social capital 
are hallmarks of rural community research, and they 
emphasize interpersonal trust and reciprocity as vital 
components to resiliency and adaptability (Agnitsch 
et. al., 2006; Bridger and Alter, 2006; Bridger and 
Luloff, 2001; Emery and Flora, 2006). 

In our study, interviewees who work with homeless 
and low-income residents indicated that their 
clients might be aware of social networks and 

survival techniques that could be helpful to 
others. For example, community members may 
have useful knowledge about alternative routes, 
forms of transportation, creative uses of everyday 
technologies, and communication options. 
Unfortunately, few opportunities exist for members 
of vulnerable groups to share such lessons, concerns, 
and strategies. By building trust and gleaning 
from their specialized knowledge, indigenous 
wisdom, day-to-day survival techniques, and cultural 
competence, these community members could 
become critical partners in building economic and 
social resilience. 

CONCLUSION
Federal and state agencies (e.g., Department of 
Land Conservation and Development, 2015) are 
continuing to push for infrastructure improvement 
in preparation for the Big One. Yet there will be 
no promise of earthquake and tsunami safety for 
all members of the community without inclusive 
preparation. Although Oregon is known for its strong 
sense of community and grassroots-style initiatives, 
these characteristics have only just begun to appear 
in communities around the state with regard to 
disaster preparedness. 

If Oregon’s coastal communities are to plan and act 
in a coordinated and seamless fashion in the wake of 
a devastating geological event, it is critical that we 
understand the issues from multiple perspectives. 
This preparation means the inclusion of all vulnerable 
populations in the process. Preparing for the Big 
One will also help rural coastal communities become 
resilient to a multitude of other events, ranging from 
the impacts of climate change to economic shifts.
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PICTURED: Coastal community of Yachats, Lincoln County, Oregon/istockphoto
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Humans have used irrigation to increase crop yields since 

the start of cultivation. Today, about 39 percent of all the 

fresh water used in the U.S. goes to irrigate crops (Perlman, 

2015). The majority of irrigated acres, nearly 75 percent, 

are concentrated in the arid states in the western portion of 

the U.S., from North Dakota and Washington in the north to 

Texas and California in the south (Maupin et al., 2014).

Water use in the West is critical to maintaining the nation’s 

food supply. Geographically broad and diverse, the 

Western Region produces many of our major agricultural 

commodities. California alone produces almost 100 percent 

of our artichokes, walnuts, kiwis, plums, and garlic (Palmer, 

2013). In total, the West accounts for 23.3 percent of the 

total U.S. farm gate value, which amounts to $87.7 billion 

(WAAESD and WEDA, 2015). With many western states 

facing yet another year of drought conditions, it is no 

surprise that water conservation continues to be a pressing 

topic of research throughout the country. In order to 

maintain our economic vitality and agricultural livelihood, 

growers must find sustainable ways to use water more 

efficiently to meet current and future agricultural needs. 

By Ashley Hawn

Microirrigation 
for Sustainable Water Use

A Multistate Research Project to Conserve Water
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MICROIRRIGATION: MORE THAN 
CONVENTIONAL IRRIGATION
Conventional crop irrigation techniques involving 
flooding fields or imitating rainfall with sprinkler 
systems can be inefficient. These systems may over 
or under-water plants and can result in extreme water 
loss through runoff, wind, or evaporation, especially 
when the water is applied over wide areas of land. 

Microirrigation (MI), also referred to as “drip 
irrigation,” is often viewed as a more sustainable 
approach to irrigation. Unlike conventional irrigation, 
MI uses special sensors, timers, and emitters to 
deliver the right amount of water to crops at the 
right time. Multistate research project W-2128, titled 
Microirrigation for Sustainable Water Use (Delheimer, 
2012), uses research and Extension to help improve 
MI systems and encourage growers to adopt them. 
 
W-2128 was formed in 1972 to coordinate MI 
research across the U.S. and help growers irrigate 
their land more efficiently. Currently, W-2128 consists 
of at least 20 participating land-grant institutions 
across 19 states and territories. W-2128 also works 
closely with USDA Natural Resources Conservation 
Service and the Agricultural Resource Service.

“Leveraging the expertise at several institutions and 
federal agencies gives much greater impact to the 
results of the research and education efforts,” said 
Steve Loring, Associate Director of the Agricultural 
Experiment Station at New Mexico State University 
and administrative adviser for the project (Agriculture 
is America, November 2014).

In November 2014, W-2128 received the national 
Experiment Station Section Excellence in Multistate 
Research Award, honoring the group’s innovative 
work and wide variety of national and regional 
impacts. W-2128’s efforts are supported, in part, by 
USDA-NIFA through the Multistate Research Fund.

“To many, the Multistate Research Program is one 
of the best kept secrets of the land-grant university 
system. This award recognizes the interdependent 
efforts of researchers and Extension specialists from 
universities in several states that have come together 

to tackle a priority issue that no one institution can 
address on their own,” said H. Michael Harrington, 
Executive Director of the Western Association of 
Agricultural Experiment Station Directors (Agriculture 
is America, July 2014).

A SUSTAINABLE APPROACH
W-2128 engages with growers through strategic 
outreach, such as inviting growers to demonstration 
sites and conducting training sessions. The group 
has also made irrigation databases, models, and 
decision-making tools available online. With better 
technology, data, and training available, more 
growers, including small-acreage growers and low-
input producers, have readily taken advantage of MI. 

The group also regularly conducts field experiments, 
examining soil health and plant physiology to fine-
tune MI system development and implementation. 
Soil science and plant physiology data help 
researchers better pinpoint optimal irrigation 
times and identify the right amount of water and 
agrochemical applications for crop yield and quality. 

For example, in Oregon, where demand for sweet 
potatoes is growing due to commercial interest in the 
production of sweet potato fries, W-2128 scientists 
at Oregon State University tested different MI 
configurations to optimize sweet potato yields and 
crop quality that would meet grower and industry 
needs. In Puerto Rico, scientists helped farmers grow 
taro on a commercial scale despite a dry growing 
season and poor soil conditions.

W-2128 researchers are dedicated to ensuring MI 
systems are a sustainable solution for the irrigation 
challenges that growers face. The group conducts 
surveys to determine barriers to use and then uses 
this data to develop and test new MI equipment that 
is more reliable, cheaper, and easier for growers to 
install and maintain. In Idaho, growers saved more 
than 10 percent on labor and water-pumping costs 
after adopting recommended MI practices. 

By delivering water more precisely, MI systems 
help growers reduce runoff. MI systems can also 
be used to deliver agrochemicals more precisely 
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so that they stay on fields, further helping to 
reduce contamination of nearby land and bodies of 
water. For example, growers in Oregon who used 
irrigation systems and practices recommended by 
W-2128 increased onion yields while simultaneously 
decreasing groundwater nitrate contamination. 

MI systems also help restore land. W-2128 
researchers have shown that MI is a viable strategy 
for establishing and maintaining vegetation on 
disturbed lands sites, including uranium mill sites 
in Navajo Nation and former petroleum refineries. 
Replanting these sites reduces erosion and airborne 
dust, limiting threats to environmental and human 
health.

IMPACT BEYOND MICROIRRIGATION 
According to the University of Nebraska-Lincoln 
Drought Monitor, 58.7 million people are affected by 
drought (National Drought Mitigation Center, 2015). 
Large parts of California and Nevada are classified 
as D4, meaning these areas are experiencing 
exceptionally intense drought with short-term and 
long-term impacts. As demand and dependence on 
the Western agriculture industry for the nation’s food 
supply increases and water supplies decrease, it is 
critical to rethink traditional irrigation methods and 
find more sustainable methods. 

“A safe, reliable supply of water is inextricably linked 
to food security. The five-fold increase in irrigated 
acres that took place during the 20th century cannot 
be repeated in the 21st century—there isn’t the 

space. Instead, we must increase efficiency of the 
irrigated farmland we have, and that is what this 
project is doing,” said Dr. Ramaswamy, Director 
of USDA-NIFA (Agriculture is America, November 
2014). 
 
Growers need the right tools to improve water 
security and food security, and W-2128 is working 
across state lines to bring those tools directly to 
the people who grow our food, from commercial 
operations to family farms. Land-grant universities 
have a three-fold mission that includes research and 
Extension, and W-2128 scientists have demonstrated 
a commitment to fulfilling and exceeding this mission 
to address drought and food security one drop at a 
time. 
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Jesse Gomez of Bluewater, New Mexico, is 

seldom seen these days without a dapper 

looking fedora. I strongly suspect he is the 

sharpest dresser in the entire Bluewater area. 

The truth is Jesse has been wearing many hats 

throughout his life.
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By Terry Brunner

Volunteer Ingenuity 
Keeps Water Flowing 

in Bluewater, New Mexico

PICTURED: Jesse Gomez, Bluewater, New Mexico/T. Brunner

Rural Community Water Systems
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He’s run an auto repair shop, worked for the State of 
New Mexico, and worked in the treacherous uranium 
industry -- but those were just day jobs. While he 
worked, Jesse moonlighted as a volunteer on the 
board of the Northwest New Mexico Action Program, 
overseeing Head Start and other vital assistance 
programs for citizens in a five-county area. Today, he 
is technically “retired” from the working world, but 
not really retired. His volunteer work keeps him very 
busy.

Jesse currently serves as President of the Bluewater 
Mutual Domestic Water Users Association. If you live 
in rural New Mexico the odds are good you get your 
drinking water from one of more than 700 community 
water systems around the state, often known as 
“Mutual Domestic Water Users Associations.” These 
organizations might be small 15-user systems in 
a place like Quail Hollow, New Mexico or larger 
like the 1,700 residential water consumers in Rio 
Communities, New Mexico. They operate like any 
big-city water system -- they bill their customers and 
they make certain water is there when people turn 
on the faucet. The difference is they are not run by 
government employees. They are run for the most 
part by local volunteers.

Included in that bunch is Jesse Gomez. The 
community of Bluewater (population 628) is located 
about 20 miles south of I-40 just west of Grants, 
New Mexico next to Bluewater Lake State Park.  It’s 
a lovely spot, nestled between mesas and the Zuni 
Mountains. The water in Bluewater Lake is definitely 
blue and it is rumored to be one of the state’s better 
fishing spots.  

For years the Bluewater water system consisted 
of a set of small-diameter pipes (what you might 
use on your lawn’s sprinkler system) that originated 
from an old tank and well sending water to 170 
homes. Bluewater sits in a hilly area, and those little 
pipes weren’t equipped to force water uphill or at a 
distance with enough water pressure for showers and 
faucets.

Mr. Gomez sought out hundreds of thousands of 
dollars in funding for a new tank and new lines to 

successfully modernize the local water system. As he 
tells it, he “brought the water association from a pair 
of rusty vice-grips and a screwdriver to a business 
that is worth in excess of $900,000.”  

This is not an unusual story in New Mexico. Many 
New Mexico water systems were thrown together 
with what was available at the hardware store or what 
could be provided from a local contractor. I’ll never 
forget seeing what masqueraded as a water system 
in the community of Low Mesa south of Alamogordo 
– it consisted of a water well connected to an old oil 
drum with PVC pipe bought from Home Depot (50 
homes were on that system).

Water systems require constant upkeep and small 
communities like Bluewater are in a never-ending 
battle to scratch and claw for any grant and loan 
funding they can find from the State and Federal 
government. New Mexico’s immediate water 
infrastructure needs are estimated to be well above 
$100 million. Water board volunteers, like Jesse, not 
only have to navigate the challenging world of billing 
your neighbors and providing them dependable 
water, but also have to figure out complex financing 
arrangements and government paperwork.  

The issue of water availability in New Mexico is not 
just about where the water is going to come from, 
but who is going to get it out to people and how. 
No two ways about it, our water board volunteers 
are getting older and in the next decade we stand to 
lose much of their vast experience and knowledge if 
younger folks don’t step up and take their place. The 
future of water availability in rural areas depends on 
those volunteers

Whether its volunteer firemen, school volunteers, 
church volunteers, or volunteer water board 
members those individuals keep needed services in 
place in rural communities. Jesse Gomez has been 
successful in keeping the water flowing in Bluewater 
but it takes a lot of hard work and ingenuity. No 
doubt those years of experience he gained from 
wearing many hats helped a bunch. 
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Historically, the residents of rural areas have been economically 
disadvantaged relative to their urban counterparts. In rural areas, 
incomes have been lower, poverty rates higher, and unemployment 
more extensive. These economic concerns have become even 
more pronounced in recent decades as the number of jobs in 
agriculture, the natural resource industries, and manufacturing, 
traditionally the primary employers of rural workers have declined 
(Albrecht, 2014). An added concern is that the rural economy has 
not rebounded from the great recession as quickly or completely 
as the urban economy (Hertz et al., 2014).
 
Seeking to address their struggling economies, many rural 
communities have initiated or strengthened their economic 
development activities. To assist communities in their economic 
development efforts, the Area Sector Analysis Process (ASAP) was 
created by an ASAP development team comprised of community 
development specialists from around the West (Harris et al., 
2012). ASAP assists communities in identifying their community 
development priorities; the assets that will help them achieve 
their goals; and the types of businesses that are likely to match 
their goals and assets. ASAP incorporates three major inputs; (1) 
the preferences and goals of community residents obtained by a 
survey of local people; (2) the quality and quantity of local assets 
obtained by an asset assessment procedure; and (3) the needs and 
requirements of industries and businesses obtained by surveys of 
a wide range of industries and businesses from throughout the 
nation. 
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By Don E. Albrecht and Marion Bentley

Rural Utah County Embraces 
Area Sector Analysis Process

TARGETED, SUSTAINABLE ECONOMIC DEVELOPMENT
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ASAP results can aid communities in both short-
term and long-term planning. For the short-term 
the ASAP model provides a list of industries that 
are both desirable – consistent with local goals and 
objective – and compatible with industry interests 
and requirements.  The efforts for the development 
of these industries can begin immediately. ASAP can 
also guide long-term planning by providing a type 
of “gap analysis,” making apparent which missing 
assets are responsible for the county’s incompatibility 
with certain otherwise desirable industries. This can 
help county officials in planning and infrastructure 
development.

The primary benefit of the Area Sector Analysis 
Process is that by taking into account all three sets 
of factors, community development efforts can be 
much more focused and targeted and the likelihood 
of success greater. Since its inception, the ASAP 
model has been used effectively in Nevada, Arizona, 
Montana, California, and Minnesota. 

WAYNE COUNTY, UTAH
Recently, ASAP has been conducted in Wayne 
County, a small and isolated county in south central 
Utah. Wayne County is confronted with economic 
problems typical of small rural communities – loss 
of primary employment, an aging population, a 
shrinking tax base, and few economic options and 
opportunities for its youth. Average incomes in the 
county are well below the state average. 

Economic development efforts in Wayne County 
have several major obstacles. To begin with, the 
Wayne County population has always been small 
(2,747 residents in 2013). This small population 
means few workers for potential industry and few 
consumers for businesses. A lack of education and 
training of the existing workforce is also a concern. 
Isolation represents a second major obstacle. 
Wayne County is hours from the nearest urban 
area and airport and many miles from the nearest 
interstate highway. Thus, additional time and 
cost is required for getting produce to market or 
obtaining supplies and provisions. A third obstacle 
is that the vast majority (97 percent) of the land in 
the county is publically owned (87 percent by the 
federal government and 10 percent by the State of 
Utah). Thus, only three percent of the land in the 
county is privately owned and available for economic 
development. 

Wayne County does have significant assets including 
spectacular scenery that includes Capital Reef and 
Canyonlands National Parks as well as mountains 
that provide opportunities for camping, fishing, and 
hunting.

ASAP IN WAYNE COUNTY 
In autumn 2014, the Wayne County ASAP project 
began as a joint effort between Wayne County, Utah 
State University Extension, Southern Utah University 

PICTURED: Don Albrecht ASAP in Wayne County, Utah/W. CurtisPICTURED: ASAP Steering Committee in Wayne County, Utah/W. Curtis



(SUU), and the Western Rural Development Center 
(WRDC). 

For ASAP to be successful, an engaged and involved 
steering committee of local residents is essential. 
Under the direction of Wayne County economic 
development director, Michelle Coleman, a steering 
committee of about 30 members was assembled. 

The steering committee and ASAP Facilitators met 
together once each month in Wayne County. During 
these meetings, the ASAP Facilitators presented the 
ASAP modules. These modules describe the Area 
Sector Analysis Process and provide an overview 
of local and national economic and demographic 
trends. During one of the modules, the goals survey 
was given to members of the steering committee 
and they were asked to distribute the survey widely 
to a cross-section of Wayne County residents. About 
200 Community Goals Surveys were completed. 
Simultaneously, the steering committee completed a 
detailed Community Assets Survey.

The completed goals surveys, along with the asset 
survey were sent to ASAP team members at the 
University of Nevada-Reno (UNR) where the Wayne 
County survey results were compiled and processed. 
Output from the ASAP model provided a list of 
industries by NAICS codes and shows the extent to 
which each industry is both compatible (based on the 
needs of business/industry) and desirable (based on 
the goal surveys completed by county residents). 

In Wayne County, the model revealed 15 industries 
that were both desirable and compatible. These 
industries were selected for further examination. 
This examination included a look at firm size, salaries 
paid, etc. Based on this assessment, steering 
committee members further pared the list of 
industries to three. These are: 

1. Internet-Based Industries. Excellent 
Internet capacity and high-quality amenities 
make these types of industries both 
compatible and desirable in Wayne County. 
Efforts will be made to target persons 
who are self-employed and can work from 

anywhere they choose with good Internet 
connection, as well as persons who are 
employed by a company located elsewhere, 
but can conduct their work via the computer 
at the location of their choice. Additionally, 
efforts will be made to develop the skills of 
existing residents so they can be involved in 
such jobs

2. Tourism and Outdoor Recreation. 
Resulting from high-quality amenities, 
highlighted by Capitol Reef National Park, 
numerous tourists visit Wayne County each 
year. The goal would be to entice more 
of these tourists to stop, stay longer, and 
spend more money in the county. 

3. Niche Agriculture. Opportunities are 
available to produce high-quality products 
in Wayne County that sell at much higher 
prices than regular farm commodities. 
Possible examples include grass-fed beef 
and high-quality apple juice, honey, or 
cheese. Markets for these products would 
include visiting tourists as well as individuals 
throughout the world who could order these 
products via the Internet. 

MOVING FORWARD
The county is now in the process of moving forward 
to make these goals a reality. Subcommittees are 
being developed to share ideas and implement plans 
for each of the three selected industries. Additionally, 
the county is developing a brand that can be used to 
market each of these industries.
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Who said the road would be lonely and that there are no points of 

interest along the way? LIFE Magazine did in their July 1986 issue.  

It’s totally empty, says an AAA counselor. There are no 

points of interest. We don’t recommend it. The 287-mile 

stretch of U.S. 50, running from Ely to Fernly (sic), Nev., 

passes nine towns, two abandoned mining camps, a 

few gas pumps and an occasional coyote. We warn all 

motorists not to drive there, says the AAA rep, unless 

they’re confident of their survival skills. 

With the mark of a pen and the published word, the road less traveled, 

would become just that, an odyssey of discovery for the brave few. Stark 

and spectacular, this vast terrain beckons the adventurer, as it did over 

a century and a half ago, when young men set out to deliver the mail 

Pony Express-style from St Joseph, Missouri to San Francisco, California. 

Crossing the thirteen mountain passes and dipping into the spacious 

valleys below, the Pony Express rider was indeed alone. With not a drop 

of water in sight, and a distance spanning out in front of the brave soul, 

Nevada’s breathtaking purple mountain majesty left an impression upon 

a young lad delivering the mail cross country, for there is a spirit here 

that exists in this great expanse of open road, it was apparent then, and 

has endured now. 

So, pack your survival gear and let’s head out on a descriptive adventure 

across the heart of Nevada. 
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By Andrea Rossman

PONY EXPRESS TERRITORY OF NEVADA
Experiencing the Road Less Traveled
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Heading east from the State Capital of Carson 
City on Highway 50, the traveler will go through 
the bedroom community of Dayton. Dayton and 
Genoa share a common rivalry between the two, 
each protest that their location was the first settled 
in Nevada. Gold Canon (Dayton) became a stop-
over point for prospectors seeking their fortune 
in the Gold Rush to the west. By searching out an 
opportunity where it presented itself, a handful of 
prospectors camped along the river edge and laid 
claim to the heavily sought after mineral, silver. 
This discovery would have a direct influence on 
the foundation of the Comstock Lode in 1849; an 
economic impact that would drive the financial 
future of the Utah Territory and the development of 
statehood for Nevada. Dayton, today, still maintains 
its old town character

Continuing along Highway 50 the traveler breezes by 
the communities of Stagecoach and Silver Springs, 
developed within the last sixty years and promoted 
as a desert living experience. Stagecoach and Silver 
Springs attracted a group of homeowners who 
wanted to enjoy the solitude of country living, while 
maintaining the convenience of being within a short 
distance of an urban area.

As one ventures further, a body of water appears, the 
Lahontan State Recreation Area and the manmade 
Lahontan Reservoir; built to supply water to the 
neighboring Lahontan Valley through a sophisticated 
system of irrigation canals. In abundant wet seasons 
not hampered by drought, the snowmelt from the 
Sierra Nevada feeds this reservoir by way of the 
Truckee River turning the arid landscape into an 
agricultural paradise.  

The next town on the route requires a slight detour 
off the beaten track. Fernley, a town located 
between Interstate 80 and Highway 50 was originally 
a railroad stop, and now is considered a bedroom 
community of Reno/Sparks. It wasn’t always that 
way. Land that was considered unfit for agriculture 
soon became fertile with the development of a 
flood irrigation system in the early 1900s (Newlands 
Irrigation Project). Fernley has become a major 
draw to the community because of its convenient 

proximity to a major transportation corridor and the 
growth of industry.  

Traveling through a sea of rabbit brush and 
tumbleweeds, Highway 50 enters into the Oasis of 
Nevada and the city of Fallon, a settlement located 
along the 40 Mile Desert, a western migration trail 
where hearty souls made the trek across the hostile 
desert, for a life of promise in California. In 1902, 
the Reclamation Act changed the desert dynamic 
by reclaiming the arid land and turning it into small 
farms of 160 acres each. The Reclamation Project 
drew prospective farmers and businessman from 
around the United States who sought to prove up 
on their acreage, and with flood irrigation land was 
transformed into a thriving garden oasis. Specialized 
crops such as the Hearts-O-Gold Cantaloupe brought 
national attention to the valley’s agricultural industry. 
The town of Fallon continued to prosper and in 1944 
it became home of the Fallon Naval Auxiliary Air 
Station, an arrangement with the U.S. Military in 1959 
that catapulted the Lahontan Valley and the City of 
Fallon, from an agricultural base to a military focus. 
Year round, Fallon can boast that it is a hub of activity 
with many of the local events driving tourism along 
the Pony Express route.  

Taking heed, I hope the traveler picked up 
provisions, while filling their gas tank in Fallon, 
because this is where the Highway 50 experience 
begins. One hundred and twenty-five miles of 
open two-lane road before one reaches the town of 
Austin. Austin is a mining town with character and its 
charm is in the well-preserved historical Main Street. 
The town itself is perched on a hillside at an elevation 
of 6,600 feet and this picturesque hamlet with its 
quacking Aspens and dramatic views still has a sense 
of connection to its mining past. In 1862, a rich silver 
ledge was discovered and the boom commenced 
with prospectors and miners searching for prosperity 
flocking to the region and Austin saw its numbers 
swell to 7,500 residents. These were individuals 
who moved to the heart of central Nevada to set 
up stakes, mine, and make a mark on history. Today, 
the town’s population has dwindled to 300 and the 
saloons and taverns that dotted the Main Street 
landscape have long since shut down. What remains 



is a quaint center and a community that welcomes 
its visitors with open arms and tourism has replaced 
the trappings of yesteryear. As you leave the town of 
Austin, you travel deeper into the Toiyabe Mountain 
Range. Climbing the summit and driving down 
the backside into Smokey Valley gives the traveler 
a sense of a place untouched by progress as the 
panoramic view is both pristine and undeveloped.

The drive continues seventy-seven miles to Eureka. 
Rich in history, Eureka has survived the boom and 
bust nature of mining. It too, like Austin, has had 
to reinvent itself time and time again. In its heyday, 
the population swelled to 9,000. Lead and silver 
were mined and processed here with some dire 
consequences: Eureka was known as the Pittsburgh 
of the West. Air thick with black smoke hung in the 
canyon causing upper respiratory diseases in the 
children who lived here. Cemeteries lay record to this 
haunting past. Today, without the smelters, the air is 
crystal clear and Eureka has maintained a consistent 
base of 600 residents who are drawn to this region 
of Nevada not because of necessity but choice and 
familiarity. Highway 50 travels through the heart of 
town and Main Street stands as a tribute to an earlier 
life when lead and silver were discovered here. The 
carefully restored Eureka Opera House received 
a National Preservation Honor Award upon the 
renovation and grand opening in 1994. Since then, 
the Opera House has been recognized as a historical 
treasure on Highway 50. The Courthouse located 
across the street continues to stand as a reminder to 
the town’s elegant past and both buildings are open 
to the public. 

From Eureka the highway travels east toward the 
town of Ely, a distance of seventy-seven miles. 

As you enter the outskirts of Ely, a large imposing 
mound of earth reaches for the cobalt blue sky, the 
Ruth Pit. Copper is king is this region and with its 
first discovery in 1872 the town of Ely has shared a 
long relationship with the exploration and mining of 
this metal. In 1906 the Nevada Northern Railway was 
established and today the station and tracks have 
become a world-renowned railroad museum and are 
listed as a National Historical Landmark. Beckoning 
train enthusiasts from around the world, they are able 
to ride the short-line railway on one of the steam 
or diesel engines. Ely’s downtown is reminiscent of 
an earlier time when Main Street held a position of 
prominence in the psyche of mid-America. Ely’s Main 
Street still has the wooden sidewalks and storefronts 
but with an added flair. The buildings are painted 
with creative murals depicting an era and a feel of 
what life is now and what it was like back then.

Our final stop along the route is Great Basin 
Heritage Area, a geographical region that 
encompasses the Basin and Range. Unique, this 
terrain offers an escape to an incredible quiet 
beauty. And according to the Pony Express Nevada 
website, “National Heritage Areas are designated 
by Congress in recognition of the contributions they 
make in making up the unique fabric of our country.”

The Nevada Commission on Tourism played upon 
the negative press of 1986 and three decades later 
Highway 50 has become, for many, a purposeful 
pilgrimage across central Nevada and the Pony 
Express Territory. 

Isn’t this what it is all about, experiencing the road 
less traveled? 
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PRECIPITATION MONITORING
In 1997, a storm hit the city of Fort Collins, Colorado. 
While some parts of town had modest rainfall, other 
areas experienced more than one foot of rain over 
several hours. Five people died in the resulting 
flash flood, and floodwaters caused an estimated 
$200 million in damages (Colorado State University, 
2012). Events like this are becoming more common. 
The recent floods in Texas and water restrictions in 
California due to widespread drought are reminders 
that precipitation fluctuations and extremes have 
serious impacts. 

Despite advances in tracking precipitation with 
satellites and radar, on-the-ground measurements 
are still needed to report and map precipitation. 
Historical and real-time precipitation data are used 
every day to help communities prepare for and 
respond to weather. City planners and engineers rely 
on precipitation data to design better infrastructure 
like storm drains, roofs, and bridges. Farmers use 
past rainfall amounts to choose growing practices, 
and water providers reference daily precipitation 
observations to assess supplies for agricultural, 
industrial, and municipal uses (Doesken & Reges, 
2010).

Although the National Weather Service (NWS) 
maintains one official weather station approximately 
every 25 miles (NOAA, 2013), the extreme variability 
of precipitation begs even denser data. To cover 
more ground and gather more data, weather 
monitoring programs have tapped into a deep pool 
of manpower, enlisting volunteers of all ages and 

backgrounds to record observations right in their 
backyards. However, counting on citizens to collect 
data comes with challenges, such as recruiting and 
retaining regular volunteers and training them to take 
accurate measurements. 

THE MULTISTATE APPROACH
In 2008, scientists and educators from 17 universities 
and a handful of federal agencies joined forces 
to improve volunteer weather observer networks. 
This project, “WERA-1012: Managing and 
Utilizing Precipitation Observations from Volunteer 
Networks,” is supported in part by USDA-NIFA 
through the Multistate Research Fund, a national 
program created to facilitate collaboration on 
priority issues that no state could address singularly 
(Doesken et al., 2008). The multistate framework 
offers a powerful, formal way to leverage additional 
funds and share resources, enabling project members 
to conduct innovative research and extend creative, 
research-based solutions. 

From its onset, WERA-1012 has worked primarily with 
the NWS Cooperative Observer Network (COOP) 
and the Community Collaborative Rain, Hail, and 
Snow Network (CoCoRaHS). For 125 years, COOP 
volunteers (based at 8,700 stations) have taken daily 
climate measurements, providing valuable baseline 
data for climate modelling (NOAA, 2014). CoCoRaHS 
volunteers use simpler tools and take fewer 
measurements, but with more than 19,000 volunteers 
(Rolston, 2014), the network offers granularity that 
would not be available otherwise. 
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Crowdsourcing Climate Data
Multistate Research and Extension Project 

Coordinates Volunteer Weather Observer Networks
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RESEARCH AND EXTENSION PROJECT HELPS 
IMPROVE VOLUNTEER NETWORKS
The WERA-1012 group set out with a long list 
of issues to tackle, but coordination has made it 
possible to divide and conquer the necessary work. 
For example, WERA-1012 researchers in Illinois and 
South Dakota lead the way in data quality control, 
while North Dakota is a major hub for training 
resources (N. Doesken and H. Reges, personal 
communication, July 30, 2015). These and other 
subcommittees come together as a cohesive team to 
generate consensus about the strategies and tools 
volunteer networks should adopt.

To boost network numbers, the WERA-1012 
recruitment subcommittee designed new tactics to 
attract volunteers, including partnerships with school 
science programs, media announcements, and 
recruitment blitzes and contests. Since implementing 
these new tactics and partnerships, the number of 
CoCoRaHS volunteers has jumped to almost 20,000, 
and more than 900 schools have gotten involved 
(Doesken et al., 2011). Including K-12 schools in 
the volunteer networks gives students a hands-on 
opportunity to analyze weather data, use statistical 
methods, and see real data displayed. Participating 
in volunteer weather monitoring networks also 
helps schools meet science, math, and geography 
standards while teaching the value of community 
service. 

The recruitment subcommittee continues to explore 
new ways to engage minority and rural populations 
and encourage regular observations. Recently, 
WERA-1012 designed a mobile phone app for 
data entry. The app has enticed young and rural 
volunteers and has opened the door to volunteers 
without regular access to a computer or the Internet. 
French and Spanish versions of the app are being 
produced to accommodate network expansion to 
Canada, Puerto Rico, and the Bahamas (Doesken et 
al., 2013, 2015). Successful expansion is vital to the 
success of volunteer weather observer networks; 
more volunteers means broader networks that 
produce denser data to fill in critical gaps in climate 
monitoring.

Working as a multistate team has also made it easier 
to develop and disseminate training materials for 
diverse, growing networks. Seeking alternatives to 
in-person workshops and handouts, WERA-1012 
developed new online training materials. Online 
materials are less costly, less labor intensive, easier 
to update, and more convenient for volunteers. The 
training subcommittee also replaced older training 
slide shows with short animated videos that better 
illustrate complicated scenarios, such as measuring 
trace amounts of precipitation or large snow cores. 
Archived on the CoCoRaHS YouTube channel, these 
videos have higher viewership than the former 
slide slows. Once a month, WERA-1012 hosts an 
educational webinar. Webinars give volunteers the 
opportunity for more in-depth training and a chance 
to interact with scientists and ask questions. On 
average, 175 people sign up to take part in each 
webinar (Doesken et al., 2013). Using these creative, 
comprehensive, and cost-effective training materials 
across different networks is making volunteer data 
more reliable.

In order for volunteer observations to be useful, they 
must align with state, national, and international 
quality standards. To bring volunteer measurements 
up to par, WERA-1012 has issued new protocols 
for data collection and entry. For example, many 
volunteer networks now use the same durable, 
reliable manual rain gauge to collect precipitation. 
Volunteer networks have also transitioned to 
paperless systems, streamlining data entry and 
processing and delivering data faster and with fewer 
errors (Doesken et al., 2013, 2015). 

To further minimize data entry errors, members 
of the WERA-1012 quality control subcommittee 
developed software that can flag reports, file tickets 
for suspicious values, and assign these tickets to the 
appropriate coordinators for resolution. WERA-1012 
also coordinated the compilation and distribution 
of “Quality Control Tips of the Week” and created 
a more user-friendly data entry screen for the 
CoCoRaHS website (Doesken et al., 2011). 

As more volunteer networks implement standardized 
data collection, entry, and quality control methods, 



data from different networks can be integrated. For 
example, because CoCoRaHS now uses the same 
quality control measures, COOP, the Applied Climate 
Information System, and NOAA’s National Climatic 
Data Center now incorporate its data (Doesken et al., 
2013). Much like boosting the number of volunteers, 
combining data from different networks makes 
precipitation data richer and more powerful for those 
who use it.

IMPLICATIONS 
Volunteer weather observer networks provide an 
invaluable source of data at a low cost, making 
them an essential component of long-term climate 
monitoring. As the data produced by volunteer 
networks improves, more users rely on their data, 
making these networks more valuable than ever. 

Every day, data from both COOP and CoCoRaHS 
help the National Weather Service issue and verify 
severe weather watches, warnings, and other 
special weather statements to give local residents 
enough time to reach safety (Doesken and Reges, 
2010). Combining the networks’ datasets also helps 
scientists analyze significant weather events after 
they have occurred in order to boost community 
expectations and preparedness for similar events in 
the future.

The National Drought Mitigation Center and the 
U.S. Drought Monitor now routinely use volunteer 
weather observations to enhance drought depictions 
and direct water conservation efforts. NOAA’s River 
Forecast Centers also gather daily precipitation data 
from across the country to predict river water levels 
and flow rates and assess local water supplies, river 
navigation, and hydropower production (Colorado 
Climate Center, 2014a).

Because rainfall measurements from volunteer 
networks are highly localized, farmers use this data to 
decide when to plant, fertilize, irrigate, and harvest 
their crops. Data from nearby volunteer stations can 
also help farmers anticipate pest outbreaks. Ranchers 
use the data to evaluate grazing conditions and 
steer clear of potential weather-related stressors 
to animals, like flash floods and high temperatures 

(Doesken and Reges, 2010). Being able to avoid 
weather-related losses and predict weather-related 
changes in market prices helps farmers and ranchers 
run sustainable operations and maintain a steady 
food supply for a booming world population.

After participating in WERA-1012 workshops, the 
Federal Emergency Management Agency now has 
policies for using volunteer data to verify snow 
disaster declarations (Colorado Climate Center, 
2014b). The USDA Risk Management Agency often 
references volunteer observations to administer 
federal crop insurance for weather-related damage. 
Weather can vary dramatically from one side of the 
street to the other, and using close-set volunteer 
observations to refine insurance and emergency relief 
administration could save tens of millions of dollars 
by helping to identify fraudulent claims.

Over the last seven years, WERA-1012 support 
and coordination has steered volunteer weather 
observer networks towards a sustainable future. 
The continued success of the project and the 
networks demonstrates the value of collaboration 
and the importance of championing both technical 
advances and human resources. Renewed through 
2018, WERA-1012 will continue to leverage new 
funding sources, technologies, and ideas to improve 
volunteer weather observer networks, painting a vivid 
picture of the nation’s remarkable weather.
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By Peter R. Barcinas

IMAGINE GUAM 
HELPS CITIZENS 

PLAN FOR ISLAND SUSTAINABILITY

A Chal lenge Ini t iat ive  to  Support  Shore- to -Shore  Cooperat ion

The idea of human sustainability being under threat 

reminds us that our environment is constantly at 

risk, and strategies and resources are prone to 

changes that contribute to shaping a community’s 

desired quality of life whether we are “receptors 

or drivers of environmental change” (Beniston, 

2010). To advance these discussions in Guam, the 

University of Guam’s Center for Island Sustainability 

hosted the 6th Regional Conference on Island 

Sustainability. The 2015 conference theme, 

“Building Resilient Island Communities” touted 

conference goals on building on conservation best 

practices and wise use of indigenous resources. 

Other themes included advancing climate change 

solutions, addressing invasive species, and 

managing smart growth that enhances Guam’s 

economic security. 



Designing a community’s future requires having 
a comprehensive view and understanding of the 
planning process and inviting citizenry input to 
contribute to this visioning and planning effort. In the 
case of Guam, through the Imagine Guam strategic 
vision and planning approach, we outlined the steps 
forward in hosting its community planning design for 
the island’s future. 

The popular themes coming from the environmental 
community reminds us of the need to address 
Guam’s natural and unique heritage ecosystem. This 
effort includes 
17 imagination 
community 
development 
areas with special 
attention to 
planning interests 
in parks, green 
spaces, and 
zoning plans 
with public 
infrastructure 
considerations 
all needing some 
part of the island’s 
green space 
compliance. 
Guam’s natural 
heritage 
interest also extends beyond its shores and is 
similarly supported at the regional level through 
the Micronesia Challenge initiative as it represents 
the unified view of the region’s sustainability and 
conservation agenda. 

This challenge initiative includes the commitment 
to support strategic shore-to-shore cooperation 
representing a blend of environmental stewardship 
and preservation interests, as well as a means to 
promote collaborative ways to address common 
island problems and issues. Special interest is placed 
on supporting healthy marine and forest resources 

and sustainable management of marine and forest 
resources across Micronesia that result in enhancing 
the region’s desired quality of life.

Guam sustainability interests continue to advance 
and solicit practical and innovative ideas and 
solutions aimed at the village level. Guam’s 
Preservation Trust Strategic Plan provides for the 
conservation of Guam’s indigenous flora and fauna 
conservation programs. One such program includes 
the promotion and management of landscape, 
natural and cultural heritage, and preservation efforts 

linked to defining 
Guam’s Green 
Space Initiative. 

This discussion 
began with 
identification of 
useful metrics 
and indicators for 
public enjoyment 
and ecosystem 
preservation. 
One approach 
considers 
balancing 
community 
growth issues and 
addressing the 
island’s tropical 

forests and the role of such trees in Guam’s ecology. 
This includes the best use of limited resources 
that are dedicated to roadways and infrastructure 
maintenance and addressing soil erosion issues 
while meeting green space planning or land areas 
dedicated for conservation and preservation. This 
approach stems from existing practices of island-wide 
beautification and cleanup events. Complementing 
this effort now requires a different approach to 
consider the following planning interest:  How might 
we approach the appropriate island greening interest 
rests with the community’s preservation interests 
going forward?  
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Guam’s natural capital as a tropical island with an 
ideal year-round growing environment provides 
for a viable greening platform to support a range 
of biodiversity conservation and enhancement 
objectives. This commitment to green scape 
maintenance is an opportunity that is apparent in the 
island’s annual maintenance costs of utility easements 
with an estimated cost of approximately $2 million 
dollars to trim and maintain shrubs and trees. Added 
to this are the eight public golf courses with varying 
picturesque island scenery and the companion 
landscaping requirements provide an opportunity 
to shift from typical shrubs to intentional planting of 
indigenous plants and trees. Preserving Guam’s most 
valuable trees and plants makes good sense as does 
identifying what resources can be sponsored and 
showing who benefits from this effort. 

Another conservation of natural resources 
effort involves the U.S. Military buildup efforts 
to conserve the Cetti Bay Watershed as a 
compensatory mitigation solution to the military’s 
wharf infrastructure construction. The plan calls 
for the conversion of grassland into forested areas 
and contract for the maintenance of 40.14 acres 
with over 18,380 trees planted in 2013 and the 
remaining 202 acres to be prepped for the planting 
of 92,712 Acacia (Acacia auriculiformis) seedlings. 
The idea for reforestation is a good indicator of the 
commitment to the greening interest. However, a 
missed opportunity to coordinate the selection of 
indigenous plants and trees would have made for 
an ideal indigenous tree planting strategy for Guam 
especially at that scale. While that would have been 
an opportunity, the next round of greening strategies 
can include setting up a dedicated indigenous 
plant inventory for meeting needed greenscaping 
initiatives or requirements.   

Looking ahead, Imagine Guam provides the planning 
platform to sponsor community greening initiatives 
and an opportunity to engage local planning 
agencies and communities to restore Guam’s forest 
and indigenous plants and trees. At present, ongoing 

4-H Club community-based and school gardens 
demonstrate this interest and investment in our youth 
to support healthy communities. 

Community-based conservation programs sponsored 
by Humåtak Community Foundation builds on the 
ideas of conservation ambassadors and conservation 
mentors. This community approach invests in 
building awareness and promoting life-long learning 
experiences in conservation action planning and 
education efforts. The benefits of delivering on 
Guam’s greening strategies of indigenous plants and 
trees will be seen in terms of community-supported 
initiatives and adoption by industries, as well as 
increase awareness for reestablishing Guam’s natural 
flora. Through these efforts, we will begin our path to 
green empowerment for our island community where 
everyone benefits from our unique and intentional 
Guam greening approach. Imagine the benefits of 
promoting the idea of 19 villages and over 50,000 
housing units interested in planting the official 
territorial tree “Ifit” or Intsia bijuga. 
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Driving on the western edge of the Great Plains in 

Northeast New Mexico my car felt a little like a rowboat 

adrift in a great ocean of grass. It got a little lonely on 

that cool November morning as I drove for 45 miles on 

highway 56 between Clayton and Springer and didn’t spot 

another human being.  

ByTerry Brunner

Seeing the Potential in Vacant Homes 
PICTURED: Mary Libby Campbell, Harding County, New Mexico/T. Brunner

A Rural Returnee’s Plan to Spruce Up Her County
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So I was eager for some company as I pulled into 
Annette’s Cafe in Roy, New Mexico, to meet my 
friend, Mary Libby Campbell. Roy, New Mexico, sits 
in Harding County where there are 695 residents 
scattered over 2,100 square miles. For Harding 
County’s dispersed population, Annette’s Cafe serves 
an important function as not only a restaurant but 
also as a community gathering place where people 
pass through, say hi, have lunch, a cup of coffee, and 
check in on one another. Plus, their hand-cut french 
fries can’t be missed.

Mary waited for me at a booth. I didn’t recognize 
her at first, because she wore a shorter hairstyle than 
the last time I saw her. But something that wasn’t 
new was the permanent smile Mary always wears. 
It’s that smile and the optimism that comes with it 
that brought me to Harding County that day. Mary 
is what I like to call a “doer.” She’s always doing 
something and working to make things happen in 
her community.

We discussed many local issues over lunch, but our 
main focus was on housing. You hear a lot of talk 
these days about bringing industry and jobs to New 
Mexico but if there’s not adequate housing for folks, 
it just isn’t going to work. You need to work with what 
you might call good housing “stock” for families:  
good homes to buy and good homes to rent, new 
homes and used homes.  

If you’ve traveled to northeast New Mexico you’ve 
probably noticed the landscape is littered with old 
homes that are uninhabitable or in desperate need of 
repair. You don’t see many new homes and some of 
the homes you do spot look like they came straight 
out of an old photo of the Dustbowl days. These 
vacant homes are not only an eyesore, but they can 
be a problem for the community as they fall victim to 
vandalism and other criminal activity. 

Harding County is no exception and Mary was 
bound and determined to do something about it.  
She traveled around town, photographed all the 
abandoned homes and researched who owns them. 
Mary plans to contact these homeowners and figure 
out if there might be a better use for their vacant 

home. Perhaps it can be fixed-up and sold to a new 
family, torn down if it’s uninhabitable, or utilized for 
another purpose. As you flip through her collection 
of photos of home after home you realize the scope 
of the problem and you wonder how different 
Harding County might look if people returned to 
those homes.

There’s actually a growing trend across the country 
of people that are returning to their rural hometowns 
after being away for many years. Mary grew up in 
Harding County, moved away for some years, and 
recently returned. I’ve found that these returnees 
often add a little spark to efforts to reinvigorate 
communities that is based on the knowledge gained 
from exposure to the world outside their hometowns.  

Sometimes that spark results in a couple of new 
businesses starting up or someone deciding to fix 
up an old home downtown and moving in. After we 
talked about Harding County’s vacant homes and 
what might be done to help with the issue, Mary 
handed me a copy of the Harding county newspaper. 
High school students put it together quarterly and 
it chronicles all that’s going on in Harding County-
-especially as it relates to high school sports and 
events. As I leafed through that paper, I thought 
about those kids and wondered if there was a future 
for them in Harding County. Would they be able 
start a business, farm, ranch, or raise a family in the 
community where they grew up? Would they instead 
seek opportunities in Albuquerque or another state?

Mary is one person working hard to give them an 
opportunity in Harding County. After all, in a County 
of about 700 people if Mary helps to fix up a few 
homes and get just 10 families to make a home there 
that would make a big impact in a small county.
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PICTURED: A farmer in Sandwich, New Hampshire/A.Cline/Shutterstock



“Everyone loves this farm and stops by 

to see the animals and enjoy the stories. 

Our farm is only 19 acres. We produce 

vegetables and fruits. We also take in 

rescue horses and sheep, give away food 

to those in need, and give away compost 

to people who have vegetable gardens – 

just making this spot a better place in this 

world!”  
-- An Anonymous Farmer’s Response to the author’s Survey

ISSUES CONCERNING ECONOMIC MOBILITY 
AND RURAL/COMMUNITY DEVELOPMENT IN 
THE U.S.
Successful community development strategies often 
involve a creative mindset and an entrepreneurial 
spirit, which lead to improvement of economic 
mobility for an individual, a family, or a cluster of 
people who seek improvement of their income, 
social status, or quality of life. In recent years many 
individuals, families, and enterprises in the U.S. have 
been challenged by recession, financial instability, 
and volatile domestic and international markets. 
Significant job loss in manufacturing sectors has 
pushed many communities out of prosperity and 
optimism. 

A large volume of existing literature has linked 
economic mobility to resource availability, 
environmental endowment, economic opportunities, 
and income distribution (Brown et al., 2014; 
Liang and Dunn, 2015a). Factors such as poverty, 
declining land value, environmental degradation, 

and volatile economic structure seem to be major 
constraints that prevent individuals and families 
from achieving reasonable goals of economic 
mobility. The agriculture industry often provides the 
underpinning development framework for many rural 
communities by offering and maintaining primary 
resources and services. Given the pressure from 
highly competitive markets, many farm operators 
need to seek and generate innovative opportunities 
to achieve economic mobility. The 2012 Census of 
Agriculture has revealed that the number of farms 
has been slowing and steadily declining over time, 
and a growing percentage of farm operators have 
introduced diversified activities such as agritourism, 
value added, direct sales, and off-farm jobs to 
supplement farm income (USDA, NASS, 2012). 

Many small farms in New England, for example, 
have introduced farm tours, sold at farm stands 
or farmers’ markets, organized educational 
and training workshops, and sought off-farm 
employment opportunities. The 2012 Census of 
Agriculture reported over 92 percent of the farmers 
in New England had participated in off-farm 
work. These “creative farm operators and family 
members” have developed managerial strategies 
and engage in activities and services beyond 
producing conventional food and fiber by building a 
collaborative network to improve economic mobility 
that are mutually beneficial to People (farmers, local 
residents in farming communities, and consumers), 
Place (communities to include farming and non-farm 
activities), and Prosperity (farm income and profits, 
health of local farming communities, quality of life 
for farmers/farm families and consumers or local 
residents).  
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B E Y O N D  T H E  W E S T:
Linking Creative Farming to Economic Mobility 

and Rural Development in New England 
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SURVEYS TO IDENTIFY CREATIVE FARMING 
AND OFF-FARM EMPLOYMENT
A series of surveys were funded by the USDA to 
explore how off-farm jobs interface with increasing 
volume of diversification and contribute to 
economic mobility for farm households and others 
in communities in New England (Liang, 2015; Liang 
and Dunn, 2015b; Liang and Dunn, 2014a; Liang 
and Dunn, 2014b). With the assistance of the USDA 
National Agricultural Statistics Services (NASS), all 
farm operators (33,112) in New England were invited 
to participate and the reference year was 2011. 
Information gathered from surveys included:

• Farming operation, profile, diversification 
categories, participation in government 
programs, and how farmers connect with other 
farmers and organizations for advice, training, 
education, and technical support. 

• Financial information regarding estimated 
sales and expenses in dollars with respect to 
conventional distribution/sales, direct sales to 
non-conventional outlets, agritourism activities, 
and value added production beyond fresh 
produce and meat products. 

• Individual demographics, family/household 
composition, and off-farm income of farm 
households including types of jobs and income 
in dollars. 

• Reasons, challenges, entrepreneurial 
characteristics, and expectations/future outlook 
as the result of their participation in diversified 
farming activities. 

Totally 1,029 farm operators responded to detailed 
farm surveys, and 450 respondents had also included 
detail off-farm income and sources. We defined four 
income levels using the off-farm job title and income 
provided by survey participants, and calculated 
percentage of respondents in each category:

• 15 percent of respondents - High with income 
levels of $80,000 or more including doctors, 
lawyers, professors, presidents and other similar 
highly educated individuals; 

• 71 percent of respondents - Middle with incomes 
between $30,000 and $80,000 including 
teachers, nurses, truck drivers, plumbers, and 
other similar occupations; 

• 10 percent of respondents - Low with incomes 
less than $30,000 including laborers, teacher’s 
aids, part-time workers, and other similar 
occupations and others including retired and 
volunteers; and

• Four percent of respondents - Others include 
retired people, volunteers, and respondents who 
did not write in a job title for off-farm work.

Results from our surveys showed that most New 
England farmers were middle age or older, male, 
and well-educated. A majority had middle to high 
incomes from off-farm employment.  This same 
group also farmed small acreages, had low sales, and 
over a third incurred losses from their farming activity. 
Over half had diversified agricultural operations and 
were engaged in off-farm jobs. There seemed to be 
clear segmentation among different types of off-farm 
jobs that farm households obtained given levels of 
education and skills. Many small farm households 
had high-level to medium-level of off-farm income 
by working as executive officers, engineers, lawyers, 
or other leadership positions which obviously 
demand advanced education and skills. Interestingly, 
farmers who engaged in more diversified activities 
did not earn much off-farm income, probably due 
to time constraints and locations of the farms. It is 
important to acknowledge that each state in the New 
England region has various endowments offering 
farm households various opportunities, such as 
networks, professional services and support, and 
broader options of employment. Farmers who have 
advanced education and skills, and who live closer to 
metropolitan areas, would be more likely to obtain 
higher salary jobs. 

DISCUSSION AND POLICY IMPLICATIONS 
Economic mobility is critical to rural America, 
and the agricultural industry plays a key role. The 
findings of our study support the notion that farm 
households use a variety of strategies that directly 
and indirectly contribute to economic mobility and 



rural development. Farmers are creative to leverage 
resources including their own time and intellectual 
property to generate income for their own families 
and to offer support to other families. According 
to our survey results, a combined 86 percent of 
respondents received between High and Middle 
off-farm income contribute directly in promoting 
employment, education, and benefits for other 
families. This creative process indicates that many 
farmers in our study are willing to seek opportunities 
to promote economic mobility and intellectual 
mobility simultaneously - making themselves “better 
off” by sharing their own resources in productive 
ways, thereby creating opportunities and wealth that 
lead to community prosperity. 

Diversification and creative farming have existed 
in the U.S. for many generations. The discussion of 
diversification, creative farming, and their impacts 
on farm households and rural development is 
an emerging topic. It is essential for researchers, 
educators, and service providers to help farm families 
understand the variety of tradeoffs when making 
decisions. Encouraging diversification and off-farm 
employment will not directly solve problems such as 
poverty or unemployment. Scholars have suggested 
that diversification and off-farm employment have 
to add income, value, benefits, and satisfactions to 
farm families and rural communities (Marsden and 
Sonnino, 2008). The practices of multifunctional 
agriculture needed to directly contribute to the 
construction of a new agricultural sector that 
corresponds to the needs of the wider society and it 
must reconfigure and re-direct rural resources in ways 
that lead to wider rural development benefits. (Ellis, 
1999). An emerging rural development paradigm 
should encourage utilization of farm resources to 
engage in a variety of activities, leading to greater 
involvement in the local economy, expand income 
sources for rural families, and reduce the farm’s 
dependence on commodity prices (Ellis, 1999).

Some policy implications need to be considered:

• States and regions should continue to encourage 
small farms through land use policy in or near 
urban areas, provide educational opportunities 
for young people and new farmers interested in 

farming, and provide improved and continuous 
education and Extension assistance for those 
interested in diversification or seeking off-farm 
jobs. 

• Training, management strategies, and 
educational information should be appropriate, 
flexible, and equitable for all stakeholders in 
states and within the region.  

• While regulations are necessary and appropriate, 
the more understandable, accessible, consistent, 
and appropriate they are, the easier for 
regulators, farmers, and the public to meet their 
shared goals. If local policies encourage farm-
direct sales, it should not be more difficult to sell 
in one state than another. Federal regulations 
should provide reasonable, scale-appropriate 
standards and exemptions to allow fair 
distribution and transportation.

• While many emphasize “local” products 
(however defined), regional efforts should be 
considered and encouraged. States should 
provide more recent, more accessible, and 
transferable information about regulations, 
rules, and support provided to creative farming 
practices or to farmers who need off-farm income 
to supplement farming operations. 

Overall, the key to achieving economic mobility in a 
rural area relies on a combination of economic and 
intellectual mobility supported by farm operators and 
their families as well as other community partners. 
The ultimate goal to improve, strengthen, and sustain 
positive rural development is for farm households to 
achieve the highest satisfaction and for communities 
to reach higher goals in sustainability and prosperity.
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The USDA Risk Management Agency often 
references volunteer observations to administer 
federal crop insurance for weather-related 
damage. Weather can vary dramatically from one 
side of the street to the other, and using close-
set volunteer observations to refine insurance 
and emergency relief administration could save 
tens of millions of dollars by helping to identify 
fraudulent claims.

--Page 31, “Crowdsourcing Climate Data.”
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West are a unique and possibly overlooked 
organizational model for the challenging pursuit 
of rural development in resource-dependent 
communities.”

--Page 9, “Community-Based Organizations Help 
Revitalize Forest Communities in the U.S. West”
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