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ABSTRACT 

 Our research focuses on agriculture in Arizona, California Nevada, Oregon and Washington using in-
person interviews with community members to determine the possible indirect and induced economic losses from a 
reduction in irrigation-based income and employment. Whereas agricultural-based output accounts for less than 2% 
of economic output value throughout the western states, many urban and rural communities heavily rely on this 
output for their very existence. Thus, reductions in snow-based and aquifer-based irrigation will have severe impacts 
on said communities.  Understanding the snow/water/energy/food nexus throughout the west is vital. The western 
states rely on snow pack to produce much of the electricity utilized in pumping water - both surface and ground - for 
agricultural purposes.  Using modern economic tools, the impacts of the agriculture economic base can then be 
evaluated in terms of generating secondary economic activity as the wages and profits from the direct jobs are spent 
within the local economy.  Initially, the interviews focused on people directly involved with the management of 
water at various levels. More recently the focus has been on the indirect and induced impacts of the necessary 
changes in water management practices.  While the extended drought is having positive impacts on some business 
sectors, others are having difficult times. (KEYWORDS:  agriculture, economic modeling, water management, 
drought, water use transfers) 
 

 
INTRODUCTION 

This conference brings together many well-educated and concerned people from throughout the western 
states and provinces to investigate the impacts of reduced snow pack in our region. In many critical ways, our very 
economy and social structure are based upon this snow pack. The well known histories of the Los Angeles Aqueduct, 
the Colorado River Compact, Hetch Hetchy and the Columbia River need no explanation as to their importance on 
who we are in the west. Indeed, our very culture as westerners is based on this vital snow pack. We gather here in, 
not by mistake, water-based Seattle to explore the possible futures with regards to a permanent reduction in average 
annual snow pack and thus free water storage. We scientists, politicians, policy wonks, and engineers (with others) 
gather to attempt to discover solutions to our current and future water needs. We also gather to understand the 
consequences of the reduced snow on our ecosystem communities, human communities and the interaction thereof.  
In many ways, this is the very quest that defines our culture of living in western North America: managing our water 
supplies. From William Mulholland and John Muir we understand the reality of mutually exclusive competing ends 
of water use: residential, industrial, agricultural, electricity production and our magnificent environment all compete 
for a now dwindling resource while demands for all uses increase. 
 

Nowhere is this conflict more obvious than within the Klamath Project region in Oregon and California. 
For more than a hundred years, this project has provided water to farmers and their communities with the 
concomitant churches and restaurants. Simultaneously, the snow pack provided water for millions of birds to nest 
and/or molt and stock energy for migration. Bird watchers and hunters have historically flocked to the Klamath 
Basin, thus providing income to a large variety of subsidiary businesses.  Similarly, the snow pack has provided a 
perfect series of ecosystems for several fish species during their life cycle providing income to many families in the 
salmon industry in distant locales. The dams built as part of the Project also produce electricity for a constantly 
growing population. In 2015, within the basin, PacifiCorp provided electricity to 70,000 households. In total, the 
company employs several thousand people. (PacifiCorp, 2015, November 29, 2015, Klamath River, 
http://www.pacificorp.com/es/hydro/hl/kr.html) In 2015, a series of interviews by the authors indicated that fully 
60,000 acres of 210,000 acres within the Project's agriculture lands were without water. Barley, birds, fish-based 
livelihoods, and electricity to operate hair curlers and coffee pots all compete, via policy and regulations, for a 
diminishing resource. 
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Understanding the snow/water/energy/food nexus throughout the west is vital. The western states rely on 
snow pack to produce much of the electricity utilized in pumping water - both surface and ground - for agricultural 
purposes. Reductions in snow pack will lead to necessary alterations in electricity production as discussed below. At 
worse, successive years of reduced snow pack have led to a reduction of storage in the reservoirs necessary for 
hydro-based electricity. Traveling throughout the western states, the authors have witnessed declining reservoir 
levels: Mead, Powell, Big Bear, Grant, to name a few, are all substantially down. Increasing evaporation due to 
increased temperatures only exacerbates the problems. Combining this with increasing stringency of carbon 
emissions, renewable sources of wind, solar and geothermal-based electricity will become increasingly necessary. 
Alternatively, changes in the precipitation patterns from snow to rain, as in 2015, may very well overwhelm the 
storage facilities, or at best, alter the timing of water releases for fish habitat, flood control and hence electricity 
production. As evidence, the Klamath Project has water releases in spring 2016.Thus the water/snow/energy/food 
nexus becomes an important part of the story.  
 

The Western Governors' Association (2012) report was adamantly against changing water use from one 
activity to another via water transfers. The extreme unrest in 2001 within the Klamath Project region when "fish 
won over food" as water was diverted from farms to ensure protection, supposedly, of endangered fish is an obvious 
example of conflicting uses. The lessons from Owens Valley (and the Mono Basin) and the LA Aqueduct are still 
instructive regarding a shift of water resources from one use to another. Western North America has developed a 
culture based on water movement - using both geologic and more importantly built tools- through the environment. 
Portents for diminishing snow pack - with or without a reduction in overall precipitation - will have serious impacts 
on economic activities within the region as competing uses vie within the structure of historical water rights and 
policies.   
 

Economic effects can be categorized as direct, regarding a change in on-farm income; indirect, 
such as effects to a tractor salesman whose customer base shrinks; or induced, such as effects to a 
waitress who receives fewer tips as the community’s economy weakens (Western Governors’ 
Report, 2012, p. 23). 
 
Parcher and Parcher (1934) best described the impacts on agricultural communities of reduced water when 

sketching the results of the LA Aqueduct on the Owens Valley. As will be discussed, due to several dimensions 
including reduced water availability and increasing pumping costs, their startling images are again relevant. 
 

An Old Gate 
Suddenly, as we were riding along the highway, my attention was attracted by a picket fence, 
about fifty feet long, perhaps, in the center of which hung a gate; a gate which opened into no 
place in particular; a gate through which you might pass, and there you were, on the other side of 
the fence, and that was all there was to it. 
 
 A bit of a worn path, a few dead rose bushes, some rabbit brush, that was all. No house, 
no barn, no chickens, no friendly cat, no watch dog. Just a fence and a gate and the remains of a 
path. 
 
 But the gate was still a symbol of the privacy of a one-time home. The gate opened the 
way to the little path dawn memory's lane to a vague past, wherein one saw the shadowy form of 
the man who had built the fence and the gate; the woman who had watched his labor with loving 
eyes, and who had planted the rose bushes; the children who romped with the dog and the cat 
down the path to the now vanished home. And as we drove along the highway to our own home I 
thought of many things. About this lovely valley and its people, about the many, many fences and 
gates which opened to nowhere, and the paths which lead down memory's lane to the vanished 
homes, and I ask the sage lands and the old mountains, "What is the answer?" The wind moved 
the sage a little, but the mountains were mute.1

 
 

 
                                                 
1 The authors indicated in the first printing that, "The sketches in this volume were written during the period of the 
evacuation of the Owens Valley…" Their dual use of the word "sage" was likely purposeful. 
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THE WESTERN LANDS 

Our research focuses on agriculture in Arizona, California Nevada, Oregon and Washington using in-
person interviews with community members to determine the possible indirect and induced economic losses from a 
reduction in irrigation-based income and employment. Whereas agricultural-based output accounts for less than 2% 
of economic output value throughout the western states, many urban and rural communities heavily rely on this 
output for their very existence. Thus, reductions in snow-based and aquifer-based irrigation will have severe impacts 
on said communities. This series of interviews examines the importance of agriculture in terms of secondary impacts 
on local economies such as tractor and chemical dealers, doctors and dentists, waitresses and cooks, and even palm 
readers through the eyes of community members. 
 

Let us state the obvious. Arizona is primarily a desert. Students in Arizona schools are taught the 5 C's of 
the State's history: cattle, citrus, cotton, copper and climate. Obviously, agriculture is a very important component of 
the State's culture. Yuma County, Arizona's agricultural center, produces $2.5 billion of product annually (Yuma 
County Chamber of Commerce, 2015). Yet, Yuma County averages a scant 3.09 inches of rain per year. The Central 
Valley of California is also a desert (or nearly so), with centrally located Colusa County averaging 17.83 inches per 
year. Yet, according to the USGS the 20,000 square miles of the Valley produces "40% of the fruits, nuts and other 
table foods" consumed in the US. Klamath Falls, Oregon, the largest urban area within the Klamath Project receives 
a grand total of 14.06 inches of precipitation annually (on average) (US Climate Data, 2015). Yet, the Project is 
responsible for providing irrigation water for a variety of crops and herds. Agriculture is a very important economic 
activity throughout our study region and most of this activity is based on pumping snow pack or ground water. 
Simply put, without the built environment to move and manage water, the communities within the study region 
would not exist. As the snow pack reduces, and thus the timing of water availability changes, increasing pressure 
will be placed on already stressed groundwater resources. Our research investigates how community members view 
their communities' reactions to the newly circumstances.   
 

 
METHODOLOGY 

Economic base studies have progressed substantially since Charles Tiebot's seminal 1962 study (Smith, 
2000).  Similarly, input-output models have reached mind boggling levels of computerized complexity since 
Leontief (1966) borrowed Walras' (1874) elementary matrix to help explain the fundamentals of the importance of 
"basic" industries within an economic region.2

 

 The concepts of these tools are still extremely valid: a basic core of 
economic enterprises, farms, provides the stimulus for secondary enterprises supplying inputs and consumer goods. 
Agriculture, in our case, is very reliant on water imports (consider ground water a vertical import.). Most of these 
imports require electricity for transport, and much of that electricity requires snow pack. The farms and ranches then 
employ a substantial number of employees. They also purchase a wide variety of inputs from local retail facilities 
such as tractors, pumps, pipes, chemicals and whatnot. In good years, the farmers and ranchers also earn profits from 
their enterprises. When these owners live locally, as throughout the Klamath Basin, these profits also, initially, stay 
local. 

Using modern economic tools, the impacts of the agriculture economic base can then be evaluated in terms 
of generating secondary economic activity as the wages and profits from the direct jobs are spent within the local 
economy. Of course, much of the direct spending bounces out of the local economy since the tractor dealer buys the 
machinery from the manufacturer located elsewhere.3

 

 The local economies develop since the wages and income 
from agriculture and the related direct spending are spent locally to support the entire spectrum of life: medical and 
education facilities, restaurants, churches, car dealerships and even palm readers. These facilities then employ 
doctors, dentists, nurses, technicians, teachers, wait staff and cooks, clergy, sales staff and mechanics, and palm 
readers. These indirectly supported enterprises (public and private) also employ support staff: receptionists, 
accountants, and janitorial staff. Hence is born the multiplier effect.  

Modern economic tools are used to quantitatively and qualitatively estimate the magnitude and importance 
of the basic industry, agriculture, in developing the local economy. Auberle et al. (2013) conducted a study similar 
                                                 
2 Leontif won the 1973 Nobel Prize for this. 
3 John Deere is headquartered in Moline, Illinois and Caterpillar is located in Peoria, Illinois. Both companies have 
facilities worldwide. 
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to the present one to evaluate the values matrix of the Verde River in Arizona utilizing two valuable tools.4

 

 
Titenberg and Lewis (2009, Chapter 4) provide a primer for valuation methodologies. The Millennium Ecosystem 
Assessment (2005) provides a powerful tool for conducting qualitative analysis evaluating human well-being based 
upon a particular resource, in our case the snow pack, using the Constituents of Well-Being methodology. 

Keeping these methodologies in mind, an extensive series of interviews and discussions have been 
conducted by the authors during the summers of 2013 and 2015, and the spring of 2016 throughout Arizona, 
California, Nevada, Oregon, Utah and Washington. Initially, the interviews focused on people directly involved with 
the management of water at various levels. More recently the focus has been on the indirect and induced impacts of 
the necessary changes in water management practices.5

 
  

As possible, the interviews where scheduled prior to visitation in the communities, with some being with 
the same people over a period of years. Chambers of Commerce, City and County departments involved with 
economic development, and Irrigation and Water Management offices were typically contacted months or weeks in 
advance to identify specific individuals to contact for the project. Many interviews were conducted by simply "cold 
calling" assorted offices to discern individuals to talk to. Additionally, conversations were sparked in a wide variety 
of locations either intentionally or spontaneously. In many cases, one individual would suggest additional people to 
talk with. In this sense, the current project differs from the Verde River Project where structured interviews were 
conducted with targeted individuals (Auberle et al., 2013).  

 
Each conversation/interview would usually start off borrowing an image from the WGA example: 
 
"The local waitress doesn't know why her tips are down, but she can't afford new shoes for her 
kids, and her kids are growing. All she knows is that her tips are down. She doesn't connect this 
with the reduction of snow pack availability in the mountains 300 miles away."  

 
Then the conversation would evolve to that person's personal experience.  During one phone call a month 

before a visit, an interesting conversation with a representative from one of the Chambers of Commerce in the 
Central Valley, annual average of 18 inches of rain, took place: "But we don't get any snow." "Yes, but all your 
agriculture is based on snow." "Oh, yeah, I guess it is." 
 

Two different locations with street signage advertising Palm Reader were visited during the stated business 
hours, but both businesses were closed. 
 

HIGHLIGHTS6

 
 

 The 2016 research season began in March in Twentynine Palms and the Coachella Valley to the south. 
Early in the season, the expectations of an El Nino winter were high - even though winter was almost finished. With 
the 2015 statewide water restrictions lifted, there was little concern in this aquifer-reliant area. Yes, water managers 
are very aware and concerned with overdraft of the aquifer, but the larger communities are not.  
  

One hotel manager said that meeting the previous year's restrictions was fairly simple. The hotel reduced 
watering their landscaping. In particular, one grassy play area was not longer watered and had turned brown. 
Additionally, they had reduced the frequency of flushing their pool and had increased the amount of chemicals used 
and purchased7

  
.  

                                                 
4 One of the current authors participated in the Verde River project.  
5 Some temporal overlap in the focus of the interviews is present. Additional interviews were conducted when the 
authors were visiting different locations for other reasons. In addition to the open-ended interviews, extensive on-
site vehicular exploration of farms and communities was conducted during the months of travel.  
6 For the most part the identities of individuals and even the communities will remain anonymous herein. All of the 
individuals interviewed will receive copies of all output from our project. In many cases there were only one or two 
stores located within a community offering a particular good or service. In one case, there was a single store in the 
community.  
7 At this point in the trip, swimsuits went back into the suitcases. 
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A representative from a plastic lining company was staying at the same hotel. The company had started 
employing WWII technologies in 1945 by lining various industrial retaining tanks. With modern techniques and 
materials, their primary business has been tanks for gasoline, jet fuels on military bases, and landfills. A new 
application has been building retaining tanks for wineries. The drought has created a new application on agricultural 
land are many farms are now storing rain runoff in their plastic lined retention tanks. "Yeah, we are very busy." 
They have increased employment due to the drought. 
 

A representative from an irrigation supply and installation company indicated that they are very busy. Their 
parts department is busy since farms are increasingly noticing and repairing leaks of various sizes. In particular, 
small leaks previously ignored are now requiring parts and installation. Many farms are in the process of replacing 
older irrigation systems with much more water efficient systems, thus resulting in increased business for parts and 
installation.  
  

Throughout the western states well drilling companies are seeing increased business. Increasingly, wells are 
either going completely dry, thus requiring new wells, or they require a deepening. Also, as snow pack-based water 
deliveries have decreased, farms are increasingly reliant on ground water, thus increasing installation, maintenance, 
and repair business for these companies.  
  

Many, but not nearly all, formerly agriculture-based acres have been fallowed in recent years. There are a 
variety of reasons and programs for the fallowing, but most fallowed acres are drought-related. The early theoretical 
discussion between John Stuart Mill and David Ricardo is being realized as rational business people decide to fallow 
their marginally productive acres (Winch, 1966). This is creating a new productive use of these acres. Instead of 
capturing solar energy using the photosynthesis process of plants, many enterprises are now harvesting this energy 
for electricity using solar panels and, far less so, wind turbines8

  

. This conversion of land use is increasing 
installation, maintenance, and repair business for existing and new companies.  

These are examples of how the drought is actually stimulating business and economic activity. Replacing 
old, installing new, and converting equipment stimulates profits and employment for a wide variety of enterprises. 
The design, manufacture and operation of very advanced control systems and software require a thorough 
understanding of current agriculture practices. Sales and operation of planting and harvesting machines - from the 
most advanced down to a shovel - are all impacted by the drought. Whereas, several individuals involved with water 
management were simply too busy dealing with the severe drought of 2015 to meet with the authors, in 2016 the 
same was true for owners of tractor supply, chemical, and flight application (spraying) businesses who indicated a 
strong interest in our project following a formal announcement of full allotments in the Klamath Basin. 
  

While the extended drought is having positive impacts on some business sectors, others are having difficult 
times. As with many economic questions, the negative aspects of the drought are much more difficult to discern due 
numerous other aspects of the overall and local economy. Additionally, many business owners or managers are very 
reluctant to indicate that their enterprise is faltering. Public employees in economic development offices, and similar 
offices, have a strong desire to focus on positive programs and growth potentials for their communities. Given the 
chance to talk with a real professor doing a research project also opens the door to mention all kinds of negative 
influences on their business - either real or imagined. Everything from "Obamacare" to Donald Trump's bid for the 
presidency to the building of I-5 interfere with a focus on the drought. Given these complications, several examples 
became obvious during the conversation process.  
  

A couple of furniture store owners/managers were looking forward to improved business following the El 
Nino. In the recent past one manager indicated that he missed some regular customers. With migrant labor down, he 
has/had several customers who would come in each year during the season to make purchases. As a result the 
number of employees, particularly delivery staff, has decreased. Another store manager indicated that his business is 
strongly tied to agriculture, and thus water, since good years on the farms stimulate sales of coffee tables and the 
like. The manager in a very small town of a furniture rental company indicated that business has not recovered from 
the Great Recession. His business has been severely impacted by the reduction in agricultural employment while 

                                                 
8 This creates a very interesting economic problem of redefining the identification of marginal acres from plants to 
electricity. 
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most of the overall economy has recovered. Conversely, the owner of a high-end flooring store indicated little 
drought related impact: "People with money still have money." 
 

As mentioned, in addition to the drought, several social changes are influencing agricultural communities 
throughout the western states. These are coalescing inversely with population size: the smallest villages are 
collapsing with numerous former commercial buildings, schools and churches standing empty. In one village, the 
former owner and current manager9

 

, with 40 years at the store, of the only remaining enterprise in the village 
indicated a strong concern over the portended opening of a national chain store 15 miles along the highway. 
Inspection of these empty buildings reveals recent closings of enterprises: product signs and local event 
announcements with specific dates are still displayed in the windows. Repeatedly during the research task one 
question kept repeating itself in communities through the study zone: which is more disconcerting, a closed church 
or a closed Little League field? Both are icons of a thriving community. 

Although many small communities are struggling, they are also very proud of and celebrate their 
agricultural heritage. As discussed in the introduction herein, agriculture and the movement of water are very 
important components of western culture and history. Nearly every community has a plaque, statue, or other 
celebration of their founding - generally in the 19th Century. Perhaps the best example of a strong cultural identity is 
available in Colusa County's General Plan (2012): 
 

Farming and related agricultural industries are not only the backbone of Colusa County’s economy, 
they also play a central role in the way of life of County residents and help define the character of 
the County. Throughout the development of the Colusa County General Plan, County residents, 
stakeholders, business leaders and elected officials identified the protection of agricultural lands 
and the expansion of agricultural opportunities as some of the most critical issues to be addressed 
in the General Plan.  

 
The Western Governors are correctly concerned with the possibilities of water-based deteriorations of these 

communities. Western Days parades still take place with community leaders and school children dressing in 
otherwise silly outfits riding tractors and horses right down main street with banners fluttering overhead. Although 
tourists are certainly invited to these celebrations, their main social purpose is local in nature. 
 

AGRICULTURE RELATED IMPACTS10

 
 

Throughout the western states numerous dams of varying sizes are located with their resultant reservoirs. 
Today, these dams serve many interrelated purposes: flood control, agricultural water storage, urban water storage, 
recreation, wildlife habitat, electricity production, navigation to list the main ones. These always controversial dams 
provide benefits to many millions of people both downstream and upstream. Within our five-state study area, these 
dams are vital to the agricultural enterprises producing much of the food consumed in the US and elsewhere. As 
such, any discussion of the impacts of the drought on agriculture must also include a discussion of the additional 
impacts on those sectors reliant on the dams. 
 

Much has been written about the Hoover (Boulder) Dam being approved as a flood control mechanism on 
the Colorado River to support the agriculture lands of the lower valley following the Salton Sea debacle. Much of 
that writing has included a discussion of the obvious realization that the resultant dam could also produce electricity 
for distant cities. The dam itself has become a tourist site with its tours and visitor center. The reservoir of Lake 
Mead is also major recreation site for a whole variety of activities including its own desert/water culture. During the 
drought, the Bureau of Reclamation has had to manage the duo of dams, Hoover and Glen Canyon, to meet its 
various obligations to deliver water. This has resulted in huge reductions in the amount of water stored in Lakes 
Mead and Powell. This story can be told for most of the large storage dams in the west. 
 

                                                 
9 The details of the transaction were neither offered nor asked for. The new owner is also a longtime resident of the 
area.  
10 In this section we do not discuss activities specifically related to snow such as skiing or snowmobiling since these 
are not related to agriculture.  
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Most dams produce electricity as part their multi-pronged management strategy. In recent years, many of 
the reservoirs, as with Mead and Powell, have reduced the amount of current storage. This lowering of reservoir 
levels has led to significant reductions in electricity production as demonstrated by Gleick (2015) in Figure 1. The 
estimate of a 33% reduction in monthly production is certainly important. Beyond the scope of our current 
discussion is the employment impact of this reduction. One dam manager indicated that revenues were substantially 
down even though the fixed costs still had to be paid. 

 

 
Figure 1.  Decline in hydroelectric generation per month in California due to the ongoing drought. 
 

Recreation visitation has been severely reduced to these reservoirs combined with increased costs for 
operating business opportunities. Two sites help us to briefly explain the tales: Shasta and Big Bear. 
 

According to several local private and public employees, the recent lower levels at Shasta Lake had severe 
impacts on fishing, boating, and camping in the area. As reservoir levels went down, the difficulty to actually reach 
the water increased, whether by foot, boat trailer or boat rental. News reports and word of mouth also alerted many 
would be visitors. As a result, sales and rentals of a wide variety of items decreased as visitation decreased.  
 

Additionally, as the reservoir elevation fell, the various marinas and public boat ramps found themselves 
above the water level! Thus the ramps had to be either moved or closed. For the private enterprises, the costs 
incurred by this move or extension were concomitant with reduced visitation. Thus the extended drought had a 
serious impact on the local economy of the Shasta Lake region. 
 

However, according to a public employee at the dam, in 2015 people "Had become used to it, so they came 
back." The heavy spring rains in 2016 brought the lake level back up to being full! Thus, the expectation (and hope) 
is that visitation will boom during the 2016 summer season. 
 

Big Bear Lake is closer to the population centers of southern California than Shasta is to those in the north. 
The lake was originally created for irrigation storage for the orange groves in Redlands. The original dam was 
replaced by a larger dam, thereby creating a tourism Mecca for fishing, boating, and camping. Beginning in 1964, 
the Municipal Water District (MWD) was created to manage the lake with respect to tourism and wildlife by 
stabilizing the water levels. Today, the MWD pays for State Water Project water to be delivered for irrigation 
purposes for the orange growers, thereby stabilizing the lake levels as much as possible11

                                                 
11 Many thanks to the various people who helped explain the history and current status of the Lake. The history of 
MWD will make a very educational case study for water managers trying to meet the various mutually exclusive 
competing ends of water as supplies decrease while demand increases. 

.  
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The drought has had severe impacts on the local tourism in the Big Bear Valley. Drawing primarily from 

the metropolitan areas of southern California, the 7,000 foot elevation recreation facility provides a respite from the 
summer heat in the lowlands. But visitation has decreased due to the reduced lake levels. Facing the same problems 
as Shasta Lake, access to the water has become more difficult. The MWD has conducted a study showing a strong 
direct correlation between lake levels and revenues from boat permits. From this study, it can be strongly surmised 
that business at the enterprises related to tourism also fluctuate in direct correlation with water levels. As such, 
MWD is planning on reduced staffing for the summer of 201612

 
. 

As at Shasta Lake, the reduction in lake levels arrives with increased problems for water access points. 
MWD manages two boat ramps. In 2004, the lower water levels forced MWD to spend heavily to extend  the eastern 
boat ramp. In 2016, this ramp will be closed and access will only be available at the northern ramp. The private 
marinas with water access have also had to move their ramps. 
 

Built specifically to provide storage for the orange groves downstream, the original dam and now the 
Eastwood Dam created a tourism haven. Unlike most large dams in the west, this one does not produce electricity, 
thus most businesses located in Big Bear Valley are indirectly attached to water management for agriculture. As the 
drought extends, the indirect economic activities are being substantial effected. 
 

The tales of the Shasta and Big Bear Reservoirs are repeated throughout the western states as dam 
managers struggle to meet all the competing ends for decreasing water availability. The storage reservoirs were 
created with irrigation being a primary purpose, but they have created many secondary economic enterprises as 
tourism has developed over the decades. These enterprises, and public entities, are being seriously influenced by the 
drought. As with the agriculture-based communities described previously, many store fronts are closed and empty.  
 

CONCLUSIONS13

 
 

Through hundreds of conversations and thousands of miles of driving - and multiple flat tires not discussed 
herein - we have visited throughout the western states to experience the economic impacts of the extended drought 
on communities primarily based on the agricultural sector.  
 

The otherwise desert regions of these states have developed because of the availability of water 
management practices to move the water supplies both horizontally and vertically. As a result of the built 
environment, these regions have created an agricultural sector of substantial size and diversity. Within and around 
the agricultural lands, hundreds of communities have risen of varying size and diversity. Over the decades these 
communities have evolved to supply the goods and services for both agricultural production and employees thereof. 
The ongoing drought throughout the western states has created economic hardship within these communities. 
 

When discussing water transfers, the Western Governors’ Association (2012) expressed a deep concern for 
protecting the integrity and survival of these communities. As such, it can be presumed that they are equally 
concerned with the impacts of the drought. The historical examples of the demise of communities in the Owens 
Valley in the previous century and the conflicts in the Klamath Basin in 2001 provide meaningful lessons for the 
future. As witnessed firsthand, we have seen how these communities are suffering due the drought. Many 
community members have expressed concern over their economies and the resulting reverberations throughout their 
societies.  
 

In keeping with the western culture, these communities proudly continue their social events such as Parade 
Days, rodeos, and other gatherings. They support the community infrastructures by renovating school buildings from 

                                                 
12 Unlike Shasta Lake, Big Bear has not recovered due to the 2016 El Nino. Indeed the lake level in May 2016 was 
the lowest in several years. 
13 Herein we do not indicate any remedies, nor even indicate that social choices need be made to "correct" any 
problems. We have simply observed and now report the impacts witnessed within agriculturally focused 
communities.  
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the 19th and 20th Centuries. With joy and laughter, they encourage their children with 4H and Future Farmers of 
America activities. But the ongoing drought is making these types of activities increasing difficult as their local 
economies are reduced.  
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