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ABSTRACT 

     This research focuses on people's perception involving nature. Water shortages and 

water rights are two issues having far reaching environmental and ecological implications 

in Lubbock, Texas. Severe drought and a steadily increasing population suggest that 

Lubbock has to deal seriously with water issues. A survey of Lubbock residents will 

indicate how water is conserved; how they believe water issues should be addressed by 

government, and what factors they believe to have contributed most to water waste.       

     Responses to these questions will be linked to respondents' demographics to determine 

if attitudes and opinions differ based on age, gender, educational attainment, and 

ethnicity.  Water administration officials will also be interviewed to determine what steps 

Lubbock has taken to conserve water beyond implementing water restrictions upon 

residents. Also yard care practices will be analyzed qualitatively. Ultimately this study 

seeks to determine if the Geography of Lubbock residents’ homes makes a difference in 

how water usage is perceived and conserved in Lubbock, Texas. 
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CHAPTER I 

INTRODUCTION 

      Water shortages and water rights are two issues having far reaching environmental 

and ecological implications. An example of a location where such issues come to the fore 

is Lubbock, Texas. Drought is a regular occurrence in this city which is situated on the 

semi-arid southern High Plains in northwestern Texas (Figure 1.1). According to the 

National Oceanic and Atmospheric Administration (NOAA), Lubbock averages 18.56 

inches of precipitation annually. Cities in eastern Texas receive substantially more 

rainfall: Dallas receives 32.86 inches of rainfall annually and Houston receives 49.77 

inches annually (NOAA).  

 

 

     Lubbock is in a region typical of a continental semi-arid climate. The landscape is 

primarily flat with occasional rolling hills and with breaks in the landscape carved out by 

streams and rivers (Gibson 1932). Because this area lies on the lee side of the Rocky 

Mountains and is remote from the moist air of the Gulf of México and the Atlantic 

Ocean, it is subject to great temperature extremes and is susceptible to cycles of drought 

(Schubert et al. 2009). 

Figure 1.1. Map of Texas: Source: https://www.tourtexas.com/texas-maps/map-of-texas-cities 
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      In the second decade of the twenty-first-century an exceptional drought has brought 

water scarcity issues to the forefront with regard to the sustainability of agricultural 

production concurrent with an increasing urban population in this area. The drought 

began in the fall of 2010 and lasted until the summer of 2015. This drought had a 

profound effect on the state’s water supply, economy, infrastructure, and landscape 

(Window on State Government, 2014). Agricultural losses for the state of Texas in 2011, 

including both livestock and crop loss, were estimated to be about $5.2 billion, and dry, 

cracking soil led to severely damaged roads and bridges (Window). In 2011 there were 

23,835 wild fires “burning more than 3.8 million acres and destroying 2,763 Texas 

homes” (Window). This drought reached its highest degree of intensity in October 2011, 

extending across the majority of Texas (Figure 1.2).  

 

     Lubbock lies in the largest contiguous cotton growing area on Earth. Most cotton 

relies on irrigation in this region due to the variability of annual precipitation (Figure 

1.3). Cotton needs thirteen inches of rain to produce a crop and does best with 25-30 

Figure 1.2. Drought Coverage October 2011: Darker areas indicate areas of exceptional drought. 

Source: https://stateimpact.npr.org/texas/drought/ 

 

 

https://stateimpact.npr.org/texas/drought/
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inches of rain (Ashworth, 2006). Some years farmers do not have to rely on much 

irrigation, however in years that have precipitation amounts substantially less then 

average, intensive irrigation is required to produce profitable crop yields. However, 

dryland farming is successful in the Lubbock region in years that a field can receive at 

least thirteen inches of rain. Dryland farming has lower input values than irrigated 

farming so it can be a good crop with enough precipitation (Ashworth, 2006). Lubbock is 

home to the world’s largest cotton cooperative, and the region produces 30% of the 

United States’ cotton, much of which is exported internationally (Rivoli, 2015). 

 

 

     In order to combat annual precipitation variability, Lubbock area cotton farmers have 

relied on the Ogallala Aquifer; a groundwater source, vast as an underground fresh water 

sea, that has been primarily used for agricultural irrigation. This underground water 

Figure 1.3. Annual Precipitation Variability from Average; 1911-2008; Blue dashes indicates 6-year 

moving average. Source: http://www.srh.noaa.gov/lub/?n=climate-klbb-pcpn-history 

 

http://www.srh.noaa.gov/lub/?n=climate-klbb-pcpn-history
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supply stretches from northwestern Texas northward to South Dakota (Figure 1.4). 

Before the 1970s most cities and towns on the Texas High Plains relied solely on the 

Ogallala for their urban water needs (Templer, 1995). Water extraction from the Ogallala 

has increased crop yields and vertical proximity to this water supply has increased 

associated land value. In modern times, the aquifer accounts for 95% of water used for 

irrigation of agriculture in the Lubbock region (Rainwater et al. 2005). The aquifer is also 

used to provide small communities near Lubbock with drinking water such as Abernathy 

fifteen miles to the north and Littlefield thirty miles to the northwest (Pumphrey, 2006) 

The Ogallala also provides water for individual wells and for local dairies (Ashworth, 

2006).  

     Unfortunately, this finite water source has been mined at an ecologically disastrous 

rate over the last sixty years. In some areas, the saturated thickness of the aquifer has 

been reduced by more than 50% (Ouapo et al. 2014) (Figure 1.4). Before the 1950s, 

water extraction was typically executed by windmills (Reisner, 1993). Technology 

developed out of the World War II war effort, such as diesel-powered pumps, allowed 

farmers and ranchers to extract hundreds of gallons per minute compared to a few gallons 

per minute with a windmill (Little, 2009). According to Little, the number of irrigation 

wells in West Texas alone grew from 1,166 in 1937 to more than 66,000 in 1971. In just 

over three decades, the Lubbock area grew from one of the poorest farming regions to 

one of the wealthiest (Little, 2009). The High Plains Conservation District No. 1 was 

created and headquartered in Lubbock in the 1950s to implement programs to reduce the 

depletion of the Ogallala (National Research Council, 1996). 
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      By 1980, water levels had declined by an average of nearly 10 feet throughout the 

region (Little, 2009). In some parts of the Southern High Plains declines exceeded 100 

feet (Little, 2009). The beauty of the green farms on the surface covered the ecological 

disaster that is occurring beneath the surface. 

     Although precipitation and river systems are recharging a few parts of the northern 

aquifer in Nebraska, in most places extraction rates exceed the rate of aquifer recharge 

(Ashworth, 2006). Such rates of depletion suggest that an impromptu and forced end to 

irrigated agriculture in the Lubbock area may ensue. On the contrary, Lubbock area 

farmers have an advantage over farmers from central Arizona farmers and farmers in the 

San Joaquin and Sacramento Valleys of California; Lubbock irrigators use water that is 

local and part of small scale projects whereas Arizona and California farmers rely on 

water that is transferred from hundreds of miles away (Ashworth, 2006). The Lubbock 

area probably will not ever have the population increases as seen in Phoenix, Tucson, and 

Denver over the last thirty years (National Research Council, 1996). Also Texas courts 

tend to have a hands-off approach to groundwater litigation (Templer, 1995). 

     In Texas, cotton farmers have protection due to the rule of capture. This mandates that 

landowners own the rights to groundwater within the boundaries of their properties 

(Templer and Urban, 1997).  In 2012, the Texas Supreme Court ruled that “land 

ownership includes groundwater in place that cannot be taken for public use without 

adequate compensation” (Ouapo et al. 2014). Water districts were formed in the area to 

monitor water usage and promote conservation, but typically these committees are 

composed of cotton farmers.  
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     Right to capture and the relationship farmers have with water districts causes a 

conflict between agricultural water consumers and residential consumers. This conflict is 

illustrated in a 2011 article in the Lubbock Avalanche Journal authored by Elliott 

Blackburn. There is a profound difference of opinion regarding the issue of water rights 

and how much water should be allocated to farming versus municipal use. A Muleshoe 

resident associated with a grass seed company northwest of Lubbock voiced his concerns 

about new water restrictions. 

     “I urge you guys not to rush into this,” said Brett Bamert of Muleshoe. “We’ve been 

pumping out of the aquifer for 80 years. Three more months isn’t going to do much.” 

In response, an Avalanche Journal letter writer had the following to say. 

      I think the attitude of most of the farming community was reflected in the comment      

Figure 1.4. Ogallala Water Declination Rates. Source: http://thewatchers.adorraeli.com/2013/12/14/one-of-

world-s-largest-aquifers-at-risk-of-drying-up-ogallala-aquifer-usa/ 

 

http://thewatchers.adorraeli.com/2013/12/14/one-of-world-s-largest-aquifers-at-risk-of-drying-up-ogallala-aquifer-usa/
http://thewatchers.adorraeli.com/2013/12/14/one-of-world-s-largest-aquifers-at-risk-of-drying-up-ogallala-aquifer-usa/
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      that ‘we should be able to use as much water as we want to.’ Every water usage study    

      that has been done notes that most of the water in this area is used for agricultural  

      purposes. Even if Lubbock and the surrounding towns stopped using water entirely it  

      would reduce overall usage by only a drop in the bucket. Further, too many farms  

      waste water by inefficient irrigation methods or simply by allowing water runoff. It  

      appears that the moaning of the farmers worked, and the Conservation District folded  

      and didn't impose strict water usage rules. However, I can look forward to a nasty    

      letter from the conservation district if I inadvertently let water escape from my front  

      yard, or see my water bill go up if I take too many baths. 

     Residents are concerned that agricultural water needs seem to have precedence over 

the water needs of people living in urban areas. Indeed, there is a water shortage problem 

that concerns Lubbock. In the past several years, Lubbock has seen one of its main 

sources of water, Lake Meredith, a man-made reservoir in the Canadian River Valley 135 

miles to the north of the city fall to virtually zero capacity (www.waterdatafortexas.org). 

 The depth of this water supply has been dropping for the last several years and its 

evaporation rates are being exacerbated by the region’s drought. With this water supply 

diminishing, a pipeline has been built about 1,000 feet uphill from Lake Alan Henry, a 

reservoir fifty miles to the southeast of the city (www.waterdatafortexas.org). That 

project was initially to be completed in 2020, but was pushed to completion in 2012 due 

to Meredith’s rapid diminishment. Because Lubbock has to pump water uphill to extract 

it from Lake Alan Henry, this water source is more expensive than the uphill Lake 

Meredith. Lubbock also receives water from wells in Bailey County, a source of water 

sixty miles to the northwest, and wells in Roberts County in the Texas Panhandle 

(Templer and Urban, 1997).  

     Lake Alan Henry’s water level has diminished as a result of the City of Lubbock 

tapping into its supply, and the recent drought. As of July 10, 2014, it rested at 60.2% 

http://www.waterdatafortexas.org/
http://www.waterdatafortexas.org/
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capacity (www.waterdatafortexas.org/reservoirs/individual/alan-henry). However, 

rainfall in the reservoirs’ water shed in the spring of 2015 increased Alan Henry’s 

capacity to 100% (www.waterdatafortexas.org/reservoirs/individual/alan-henry). Though 

encouraging, the City of Lubbock Water Department’s 2013 Strategic Water Supply Plan 

indicates that wells in Bailey County will be exhausted in 2061 and wells in Roberts 

County will be exhausted in 2098 (https://www.ci.lubbock.tx.us/departmental-

websites/departments/water-department/strategic-water-supply). Once the water from the 

wells has been used, Lubbock will only have Alan Henry as a viable water source unless 

Meredith’s water supply increases or the city finds a new source of water.  

      Lubbock has also seen a rapid population increase since the turn of the century. 

According to the U.S. Census Bureau, Lubbock’s population increased from 199,564 in 

2000 to an estimated 243,839 in 2014. In fourteen years, the city’s population increased 

22.19%. Rapid population growth concurrent with drought means that Lubbock is facing 

a severe water crisis, and that current usage should be reduced to ensure water supplies 

last for future generations. With diminishing surface water supplies Lubbock may have to 

tap into the Ogallala to quench a growing population’s thirst. For now, land owner rights 

take priority over municipal water needs, but in time new laws may overturn tradition and 

grant such rights to the majority of the region’s population. This is an ongoing battle that 

exists worldwide in which arid regions have rapidly increasing urban populations 

(Rosegrant et al. 2002) 

      Lubbock’s economy is deeply tied to cotton production, but as the population of the 

city continues to grow its need for water will exceed its ties to an industry that existed at 

http://www.waterdatafortexas.org/reservoirs/individual/alan-henry
http://www.waterdatafortexas.org/reservoirs/individual/alan-henry
https://www.ci.lubbock.tx.us/departmental-websites/departments/water-department/strategic-water-supply
https://www.ci.lubbock.tx.us/departmental-websites/departments/water-department/strategic-water-supply
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its current scale only through the exclusive access of the water supply that the city may 

need to continue growing. In the future, cotton production may no longer be protected 

once Lubbock’s population exceeds the production capacity of its water supply assuming 

that the state of Texas changes it water laws.  

     This research will examine city of Lubbock residents’ attitudes towards agricultural 

water conservation versus municipal water conservation. This project aims to understand 

the views that Lubbock residents have toward water usage. This research seeks to identify 

how aware Lubbock residents are of this looming water crisis, what steps they are willing 

to take to alleviate the problem, what they believe to be the source of the problem, and 

what solutions they believe are necessary to change the current water situation in this 

region.  

     Population increases in Lubbock suggest that a profound change needs to be made in 

how water supplies are allocated particularly concerning high intensity irrigated 

agriculture and in how water is restricted within urban areas. Parts of the American West, 

including Lubbock, possess a climate that promotes the growth of a variety of cash crops. 

Farming the region requires intensive irrigation, but the climate has attracted people 

seeking sunny days and mild winters. Exploring how people regard the conflict between 

urban and agricultural water use in Lubbock can provide insight to city leaders, urban 

planners, and the academic community on how to address an issue that will affect cities 

throughout the American West; specifically, cities that grow, and diminish their water 

supplies at a rate that exceeds the water recharge rates.  
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CHAPTER II 

LITERATURE REVIEW 

     The 98th Meridian divides the United States into dry and wet halves (Donohew, 

2009). The majority of the region west of this line receives less than twenty inches of 

precipitation annually. Lubbock lies near the 102nd Meridian and therefore lies in a 

marginally semi-arid climate. The western half of the United States is a vast arid 

landscape most of which is not suitable for agriculture without irrigation. Technological 

advances have enabled the capture of surface and ground water which has led to the rapid 

growth of western cities.  

    The construction of Hoover Dam in the 1930s created Lake Mead. The Colorado basin 

supplies water to Wyoming, Colorado, Utah, Nevada, Arizona, and California and the 

reservoir, created by Hoover Dam, supplies water to nearly twenty million people in 

Arizona, Nevada, and California (Reisner, 1993). Damming the Colorado River enabled 

cities such as Las Vegas and Phoenix to mushroom in population. Other examples of 

surface water capture and control include the damming of the Columbia River in 

Washington and Oregon, and the Sacramento River in California (Reisner, 1993).  

     The other primary means of water capture in the American West has been by mining it 

from underground aquifers. In the early 1940s, farmers irrigated their crops as they had 

for centuries. Irrigation techniques included digging ditches, and placing pipes down crop 

rows and filling them with water (Reisner, 1993). Ground water was extracted with 

windmills, but only a few gallons per minute could be brought to the surface. During 

World War II, advances in pump technology such as the creation of centrifugal pumps, 
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provided as much as eight hundred gallons per minute to be brought to the surface by the 

end of the decade (Reisner, 1993). This allowed the High Plains, including Lubbock, 

Texas to transform from a poor, dryland farming area into a region populated by circles 

of green lush fields fed by pivot irrigation by the 1970s (Reisner, 1993). Within three 

decades after World War II, many farmers who implemented the new technology became 

wealthy (Opie, 2000).  

     Cities and agriculture would not exist at their current scale in the American West 

without the mining of underground water resources and the capture of surface water. 

People and industry exist precariously on a semi-arid landscape where large scale 

agribusiness competes for water with the needs of rapidly growing cities. The 

diminishing water supply concerns both city planners and farmers. 

     A concern for water supplies in relation to agriculture and an increasing population is 

not exclusive to Lubbock.  Such issues arise numerous times in the American West as 

Salvaggio et al. revealed in their 2013 study of Las Vegas, Nevada. Las Vegas residents 

have a concern for their diminishing water supplies in the context of drought and 

increasing population. Their study reveals that people distance themselves from 

ecological disasters that affect other regions of the world. Survey respondents expressed 

less concern for environmental problems that did not directly affect their region. 

However, residents in Salvaggio et al study provided strong emotional responses to local 

problems as issues that need to be addressed immediately.  Their study also suggests that 

women have higher pro-environmental response rates than men. My study will also 

explore possible gendered differences in attitudes toward water conservation. 
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          Colorado has a population of 5.36 million people, which is expected to double by 

2050 (Saitta et al. 2015). Saitta et al. work reveals that the future of urban expansion and 

sustainability lies in proper planning and harvesting of water supplies. Additionally, 

Colorado is expected to have a water gap municipally and industrially by 2030. Their 

study using data from the Colorado Water Conservation Board shows that 97% of annual 

rainwater in Douglas County, Colorado never reaches a stream. It is absorbed by flora 

and fauna or evaporates. Collecting rainwater could for western cities wishing to sustain 

growing populations ameliorate water shortage issues. This study, as does mine, analyzes 

the different ways people view water usage along gender lines. This information is useful 

in understanding how residents use water and what steps they would be willing to take to 

conserve water.  

      My research project not only considers how individuals personally conserve water, 

but what steps they believe government and water policy committees should take to 

ensure future water supplies for Lubbock. Salvaggio et al. 2013 study revealed that Las 

Vegas residents believe that improvement in the management of water resources, 

educating the public about how to conserve water, and investing in new technology to use 

water more efficiently are the most important measures that should be taken by water 

policy officials. My study will examine if residents of Lubbock believe more 

conservation efforts should be performed by individuals or water officials.  

      Pumphrey’s 2006 doctoral dissertation explores residents’ attitudes toward water 

conservation in Lubbock and surrounding smaller communities. His study used a survey 

instrument that showed that most respondents believe that local governments should 
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place water conservation as a high priority on their agenda. Also, this study revealed that 

most people favor businesses and residents being fined for water waste (Pumphrey, 

2006).  

    Additionally, knowledge of water issues reflects how people perceive the severity of 

drought and the need for water conservation as shown in Trumbo and O’Keefe’s 2005 

study. Their study also sought to discover to what degree do people pay attention to water 

conservation issues and if their interest affected their concern. Pumphrey’s 2006 study 

indicated that residents that know the source of their local water supply are more likely to 

live in a place that has a shortage of water. This could be as a result of local officials 

providing educational material about how to conserve water. Residents of communities 

that have an adequate or abundance of water were more likely to be apathetic toward 

water conservation than those in a community with water shortages (Pumphrey, 2006).  

     My research project will analyze the relationship between educational attainment and 

awareness of Lubbock’s water issues. A similar relationship is also examined in 

Pumphrey’s 2006 study. His results show that age positively correlates with how survey 

respondents view the importance of water conservation. Pumphrey’s 2006 study also 

reveals a positive relationship between lengths of time lived on the Southern High Plains 

and knowledge of one’s community’s water source. 

          Saitta et al. 2015 study proposes a way to mitigate water shortages with water 

conservation methods intended to greatly reduce household consumption. Sterling Ranch 

is a master planned community that is to be built fifty miles southwest of Denver. Its 

purpose is to fulfill the American desire for suburban and exurban areas with separate 
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housing units containing yards and patio space, while accommodating increasing 

populations through water conservation measures. Collecting rain water and using it for 

water community gardens is proposed to reduce food costs by lessening the community’s 

dependency on truck transported goods.  

    Saitta et al. 2015 study is similar to mine in that both examine what people believe are 

viable solutions to drought and water shortages. Occupation and ethnicity will be used to 

examine if there is an association between demographics, income and water use. I will 

also examine if characteristics of individuals influence their methods of conserving water.  

Pumphrey’s 2006 study showed that survey respondents whose occupation is related to 

agriculture are more likely to believe that agriculture, business and urban residents should 

equally reduce the amount of water they use compared to respondents who do not have a 

job related to agriculture. On the other hand, one result of this same study is that those 

working in agriculture are only slightly less likely to believe that agriculture should be 

the primary economic sector that reduces water usage compared to the opinions of 

individuals not working in agriculture. The difference in this case is 2.7% (Pumphrey, 

2006). 

     Allocation of water to agriculture not only affects urban residents in the American 

West, but also the sustainability of habitats for a variety of animal species. River water 

diversion to feed crop fields diminished and destroyed the habitat of fish species in the 

Columbia basin in Oregon and Washington as well as the Truckee River in Nevada, and 

Sacramento River in California (Moore et al. 1996). River water diversion has created 

some of the most productive cropland on Earth in the American West at the expense of 
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fish species. Allowing water to flow freely would enable existing fish populations to 

grow or sustain their populations. Moore et al. 1996 study demonstrates an association 

between water being diverted from streams and rivers for agriculture and the number of 

endangered fish species in the region. Their study showed that a river needs to have 30% 

of its normal annual flow to sustain fish species. Due to high agricultural need for water 

in the arid west, numerous fish species will be robbed of habitat suitable for survival.  

     Water storage and conveyance projects have been developed in the Sacramento and 

San Joaquin River valley systems to enable farmers in the region to irrigate crops 

(Reisner, 1993). Without such feats of civil engineering, agriculture could not exist on its 

current scale in the American West. Crops grown in the west are grown on a scale not to 

just feed the surrounding region, but also to be exported across the world (Ashworth, 

2006). Agriculture is a key economic sector in the American West, yet at a high 

ecological cost. Many small communities depend on farming to support their economies. 

Without farming, many towns would depopulate.  

    In the American West, there are many farm families that possess a connection to the 

land that goes back for generations. Many know no other way of life and seek no other.  

As land owners with rights to groundwater, farmers’ opinions are highly valued regarding 

the future of water allocation and water supplies. As a result, there exists an array of 

research that investigates farmer opinions and attitudes toward water issues affecting 

their regions. Howley et al. 2014 study in Ireland compares the views of farmers and the 

general public as they relate to issues of conservation. Their study found that farmers and 

the general public are similarly concerned about the overall state of the environment in 
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their region. Similarities also occur regarding personal means of water conservation. 

Likewise, my study will analyze the various ways that individuals conserve water and 

seek the most common measure Lubbock residents take to conserve water. Their study 

showed key differences between farmers and the general public in how they viewed the 

state of the countryside. More farmers believe the state of the countryside is in a better 

state than do the general public. Howley et al. 2014 study also showed that farmers 

believe the amount of subsidies paid to them is the primary problem facing Irish 

agriculture, while the general public believes pollution from fertilizer and manure to be 

the major concern. My study examines if a relationship exists between occupation and 

views on water conservation. I will explore if occupation is related to concern for water 

conservation as well as awareness of the issue. Both groups studied in Howley et al. 2014 

study believed the most important aspect in maintaining countryside landscape attributes 

is keeping lake and river water clean.  

     Other research looks at how farmers view themselves in regard to their environmental 

practices. Sulemana and James Jr.’s 2014 research surveyed Missouri farmers about how 

they viewed their environmental practices. Their study revealed that age and educational 

attainment affected how farmers perceived the use of pesticides and the disposal of 

pesticide containers.  

     Cao et al. 2009 study, on the other hand used a survey instrument to determine how 

Chinese farmers in the northern Shaanxi Province viewed the implementation of an 

environmental restoration program. This study showed that the majority of farmers 

surveyed believed that the environment was as important as the economy. The restoration 
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program was viewed favorably because the majority of participants found the 

environment to be badly degraded in the region.  In this study, farmers who lived within 

five kilometers of urban areas expressed higher concern for environmental issues than 

farmers who lived fifty-five kilometers or more from urban areas. Gronewold et al. 2012 

study interviewed farmers from the upper Midwestern United States which revealed that 

farmers commonly have cynical views towards nature. Farmers blamed the weather for 

failed crops as well as reducing the number of planting days. This study indicated that 

American farmers had poor attitudes toward government implemented programs such as 

the crop reduction program. Most farmers in Gronewold et al. 2012 study believe that 

government officials are “out of touch” with the daily struggles of being a farmer. 

     Farmers tend to like the conservation aspect of government implemented farming 

policy. However, many farmers as revealed in Reimer and Prokopy’s 2014 study indicate 

that their primary deterrent from entering a conservation program is that participation 

reduces their income. Their study also showed that other obstructions to farmer 

participation in conservation programs include lacking awareness of the existence of 

programs and lacking knowledge of the content of programs. 

     Farmers’ awareness of water scarcity issues is an important segment of water 

conservation research. Tang et al. 2013 study surveyed Chinese farmers with the intent of 

determining how aware these farmers were of local water issues, and if aware, how they 

perceive them. My study will also seek to determine the degree of awareness and 

perception of water scarcity issues in Lubbock. Tang et al. 2013 research showed that 

most farmers in the Guanzhong Plain believe that water shortages hinder agricultural 
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production. Also, their study revealed that greater awareness of water scarcity is 

positively related to age and farming experience. Pumphrey’s 2006 study showed a 

positive relationship between age and knowledge of the location of one’s community’s 

water source. Mendham and Curtis’s 2009 study, on the other hand, demonstrated that 

Australians with farming backgrounds are less likely to be concerned about ecological 

degradation associated with ground water exploitation. 

       In the American West, water supplies continue to diminish while the populations of 

urban areas steadily increase. The battle for water between rural and urban areas appears 

in many works of research. Michelsen and Young’s 1993 study examined the economic 

outcome of changing water allocation from agriculture to municipal usage. Their study 

looks at the expenses associated with the transfer of rights to water from agriculture to 

urban usage. The geographic region studied in their project is Cache la Poudre basin in 

Northern Colorado which supplies the city of Fort Collins.  As in Lubbock, agricultural 

irrigation accounts for the majority of water used in the Cache la Poudre basin. Their 

study proposes offering subsidies to farmers during years of drought in which they would 

not irrigate their crops but rather sell water rights to urbanized areas. This temporary 

transfer of water rights could relieve supplies to highly populated areas during drought, 

but maintain water supplies for farmers during normal precipitation years. In this 

proposal, farmers retain the rights to water.  

     Additional research has been conducted that examines the economics associated with 

water right transfers. This relationship is explored in Donohew’s 2009 study which 

showed that when water rights are purchased and exchanged, that transfers were from 
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agricultural to urban use 55% of the time. This was based on 3,387 observations from 

1987-2007 in the eleven most westerly states of the lower forty-eight. Donohew’s 

research also showed that the exchange from agricultural to urban water use is the most 

expensive of all possible transfer scenarios, averaging $4,552.00 per acre foot. To 

transfer water from one agricultural area to another cost only $2,362.00 per acre foot. 

     Water right transferred from agriculture to urban and industrial use will expand as 

populations in cities continue to rise. Rosegrant and Ringler’s 1998 study explores 

scenarios associated with large-scale transfer of water out of agriculture. Their study 

provides examples of purchasing water right transfers from agriculture to urban and 

industrial uses having negative economic impacts on rural areas. When the city of Los 

Angeles purchased water rights from the Owens Valley in the eastern part of California, 

it devastated the economy of the valley and it never recovered. Their research indicates 

that the majority of people in rural areas view water transfers from rural to urban areas 

positively in various countries world-wide because it can help “alleviate diverse labor 

problems,” and increase profit margins (Rosegrant and Ringler, 1998). 

     Research has been conducted in Texas regarding the perception and awareness of 

groundwater usage. Albrecht’s 1990 study showed that farmers in the Edwards Aquifer 

region prioritize agriculture more than non-farmers. Farmers were less likely than non-

farmers to accept environment problems and resource scarcities as real. Also, farmers 

were more likely to oppose government intervention. Their research was important in 

identifying differences that exists between farmers and non-farmers in how they regard 

the environment. Awareness and education levels regarding the state of the environment 
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vary widely. Albrecht’s study revealed that people who have low priority for 

environmental concerns often lack education about the issue.  

     There is extensive research regarding perceptions of the environment and water 

conservation. Additional research needs to be conducted to determine individuals’ levels 

of drought and water awareness and perception to indicate how the public should be 

educated about water issues that affect their regions.  

  My research will examine how residents of Lubbock believe water should be allocated 

in the coming years. This research will determine if people in Lubbock prioritize urban or 

rural water needs. In Lubbock and much of the American West there will be conflicts in 

water allocation between rural farming areas and urban population centers. The aim of 

my study is to analyze people’s levels of concern and awareness of water scarcity in 

Lubbock, Texas.  

     I will attempt to reveal an association between demographics and people’s perceptions 

of the consequences of water scarcity. Also, this research project will examine how 

important people believe water conservation is and what expectations they have for water 

scarcity in the future. This research seeks to fill the gaps in associated literature by 

addressing the following questions: 

1. How do Lubbock residents view water resources waste? 

2. Do spatial factors matter in terms of water usage and conservation? 

3. To what extent do residents of Lubbock understand water regulation law? 
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CHAPTER III 

METHODOLOGY 

     To analyze Lubbock residents’ views on water conservation I used a questionnaire as 

a data gathering instrument (Figure 3.1). Distribution of the questionnaire was aided by 

the CBS affiliate in Lubbock, Texas, KLBK posting the link to the questionnaire on their 

Facebook page. Only Lubbock residents were asked to fill out the questionnaire. 

Respondents who answered “no” to the question “Do you live in Lubbock?” were 

disqualified from answering additional questions. A few respondents who lived in 

Lubbock County, but not in the city of Lubbock were allowed to participate. Seventy 

percent of respondents to the questionnaire were female. To make the results reflect the 

demographics of Lubbock, questionnaires were passed out by hand at various locations 

throughout the county.  

     These locations were two grocery stores; Amigos at 112 North University Avenue 

which serves a predominantly Hispanic population and United at 2630 Parkway Avenue 

which serves a predominantly African American population. Surveys were also passed 

out at the South Plains Mall and at the Lubbock Civic Center. The Texas Tech Mentor 

program also assisted in making the survey available to respondents as well as the South 

Plains Lions’ Club. A total of 161 surveys were completed. Sixteen surveys had 

incomplete information or respondents did not provide data within the appropriate 

numerical range. This resulted in their surveys being disregarded. These data gathering 

strategies provided an adequate representation of the county’s demographics for analysis. 

Questionnaires were administered from December 2014 to February 2015. 
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1.) Do you live in Lubbock? ___________________________________________ 

2.) How long have you lived in Lubbock? _________________________________ 

3.) Are you aware of water scarcity issues in Lubbock?    Yes   No 

4.) On a scale of 0-10, how concerned are you about Lubbock’s water supply over the next five years?  

0 = not at all concerned: 5= somewhat concerned: 10 = extremely concerned:   ___________ 

5.) On a scale of 0-10, how concerned are you about Lubbock’s water supply over the next thirty years? 

0= not at all concerned: 5= somewhat concerned: 10 = extremely concerned: ___________ 

6.) Do you plan on living in Lubbock in 5 or more years? 

______________________________________________ 

7.) Do you conserve water?  Yes   No 

8.) If yes, what ways do you conserve water?  

______________________________________________________________________________________

______________________ 

9.) If Lubbock’s water supply became critically low, what steps should be taken to conserve water? Please 

rank your choices. 1= most important; 2 = 2nd most important; 3= 3rd most important; etc… 

__ washing larger and fewer loads of laundry 

__ taking showers rather than baths 

__ more farm land should be converted back to grassland 

__ no home car washing 

__ less draining/filling of hot tubs or swimming pools 

__ reduced lawn irrigation 

__ reduced garden watering 

__ reduced crop irrigation 

__ using treated waste water for drinking water supply 

__ finding a new source of water for the region 

__ other_______________________________________________________________________ 

10.) What do you believe to be the primary reason for lowered water supplies in Lubbock?  

______________________________________________________________________ 

 Figure 3.1. Survey Questionnaire 
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    After all questionnaires were completed, I conducted an interview at the City of 

Lubbock Code Enforcement office in February 2015. Code enforcement is responsible 

for monitoring Lubbock residents and ensuring they do not have junk vehicles in their 

yards or allow weeds to grow excessively. Code enforcement also makes sure that 

garbage is properly placed in dumpsters and does not include such items as mattresses 

and other large pieces of furniture that are often left in alleyways. For this study, code 

enforcement was of interest because they monitor and ticket violators of water restriction 

codes. Stuart Walker, head of code enforcement since 2005 participated in the interview.  

     The purpose of the interview was to discover where and when water restriction code 

violations occur. Additionally, I sought to learn about the structure of the department and 

how field inspectors perform their jobs. The questions asked in the interview included: 

1. Do Lubbock residents do an adequate job of conserving water? 

2. What are the most common reasons residents are cited for water restriction code 

violation? 

3. How does Lubbock compare to other cities of similar size with regard to water 

conservation and enforcement of code. 

4. Do you see any trends in water restriction code violation? Do violators tend to be 

of a particular gender, race, ethnicity, or age? 

5. What major problems does your department face in enforcing water restriction 

code? 

 

     The interview lasted forty minutes and provided insight into how violators of water 

code are ticketed in Lubbock.  

     After the code enforcement interview, I interviewed thirty-one Lubbock residents 

about their yard care practices by going door to door. On the survey questionnaire, 
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respondents indicated that the primary step they believe should be taken to conserve 

water if Lubbock reached a critically low supply was “reduced lawn irrigation.” Also I 

used wordle.net to create word clouds to determine the most commonly used words to 

open ended question 10 “What do you believe to be the primary reason for a low water 

supply in Lubbock?” (Figure 3.1). “Showers” was the word most commonly used. 

However, the use of the words “lawn” and “yard” combined surpassed the frequency of 

the word “showers.” These findings guided my interviews with city home dwellers. 

     Respondents were asked to provide their zip code on the survey questionnaire. The 

statistical programming language R was used to calculate the means and frequencies of 

survey answers. The three zip codes having the lowest mean responses and the three zip 

codes with the highest mean responses to questions four and five (Figure 3.1) were 

chosen for study. The three zip codes that had the highest means answers to questions 

four and five (Figure 3.1) were 79413, 79423, and 79424 (Figure 3.2). The three zip 

codes with the lowest mean answers to questions four and five were 79401, 79406, and 

79415 (Figure 3.2). These six zip codes were chosen as the locations for yard care 

interviews.  

     The purpose of the yard care interviews was to determine what differences exist in the 

way people take care of their yards in various locations throughout Lubbock. I wished to 

understand people’s irrigation, fertilizer, and pesticides spending choices. The interviews 

were conducted in March and April of 2015. During early spring, home owners are 

beginning to water their lawn in Lubbock and as a result, I could differentiate which 

yards received aggressive irrigation, moderate irrigation, or no irrigation. Within each zip 
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code studied I approached homes with yards that had green and lush lawns and yards that 

were not irrigated. Two of the individuals interviewed had xeriscaped yards. The 

individuals who participated in the interview that had xeriscaped yards both lived in zip 

code 79423. The questions were as follows: 

1. How long have you lived at this residence? 

2. What care do you put into your yard? [Watering, fertilizer, pesticides, other 

chemicals] 

3. Do you hire lawn care providers to take care of your yard? 

4. Why do you care for your yard in this way? 

5. Do you know how your neighbors care for their yards? 

6. Do their activities influence your decisions regarding your yard care? 

7. What other reasons influence your decision making? 

8. Do nice yards improve the neighborhood in any way? 

 

Limitations of the Study 

      The initial intention of this study was to analyze Lubbock County residents’ 

perceptions of water usage. Only seven of the survey questionnaire respondents indicated 

that they lived within Lubbock County, but not in the city of Lubbock. Because so few 

Lubbock suburbanites participated in this study, the research switched focused only 

toward the city of Lubbock. The survey questionnaires of the seven respondents who did 

not live in the city of Lubbock proper were included in the results due to all research 

being performed within Lubbock’s city limits.  
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      Because only 145 survey questionnaires were included in the results, this study does 

not examine the statistical significance of respondent’s answers. Instead, I provide 

descriptive statistics and analyze frequencies of the variables.  

 

 

 

 

 

 

 

 

Figure 3.2. Lubbock Zip Codes Map. Source: https://www.maxleaman.com/mortgage-resources/texas-zip-

code-maps/lubbock-zip-code-map 

 

 

https://www.maxleaman.com/mortgage-resources/texas-zip-code-maps/lubbock-zip-code-map
https://www.maxleaman.com/mortgage-resources/texas-zip-code-maps/lubbock-zip-code-map
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CHAPTER IV 

RESULTS 

Survey Questionnaire: 

     The following descriptive statistics of survey questionnaire participants’ responses 

were calculated using the statistical language R. For this study, 50.3% of survey 

questionnaire participants were female whereas 49.7% were male. According to Census 

Bureau 2014 estimates, Lubbock population is 50.9 % female and 49.1% male 

(http://www.census.gov/quickfacts/table/PST045215/4845000). 

     Figure 4.1 shows that participants whose highest educational attainment to be a high 

school diploma was 51.7% of the total. Lubbock residents in this study who had earned at 

least a Bachelor’s degree or an advanced degree were 29% and 19.3 % of the total 

respectively. According to the United States Census Bureau 2014 estimates, 29.5% of 

Lubbock residents 25 years of age or older have earned at least a Bachelor’s degree 

(http://www.census.gov/quickfacts/table/PST045215/4845000).   
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Figure 4.1. Educational Attainment of Survey Questionnaire Participants 

http://www.census.gov/quickfacts/table/PST045215/4845000
http://www.census.gov/quickfacts/table/PST045215/4845000
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For this research, 24.1% of survey questionnaire participants were under the age of 25 

(Figure 4.2). 

     The median age of questionnaire participants is 35 (Figure 4.2). However, the median 

age of Lubbock is 29.4 years (http://www.city-data.com/city/Lubbock-Texas.html). This 

discrepancy is probably due to the large number of Texas Tech students who live in the 

community but rent rather than own homes. 

 

 

     Figure 4.3 shows the results for the survey question 4, (On a scale of 0-10, how 

concerned are you about Lubbock’s water supply over the next five years?) The 

horizontal axis represents the responses that respondents had to question 4 ranging from 0 

to 10. The vertical axis shows the frequency of those responses. This type of scale was 

also used for Figure 4.4. Of the 145 people who participated in the survey, 131 expressed 

a concern of 5 or greater for Lubbock’s water supply over the subsequent five years. This 

amounted to 89.7% of the total. For question 4, 42.9% of participants in the survey 

questionnaire had a concern of 8 or more.  

Age 

Figure 4.2. Age of Survey Questionnaire Participants 

http://www.city-data.com/city/Lubbock-Texas.html
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     Figure 4.4 demonstrates the responses to survey question 5, (On a scale of 0-10, how 

concerned are you about Lubbock’s water supply over the next thirty years?) Of the 145 

survey participants, 132 participants expressed a concern level of 5 or more regarding 

Lubbock’s water supply over the next thirty years. This came to 90.3 % of the total. One 

large difference that appeared was that 15.9% of survey questionnaire respondents 

answered survey question 4 with a concern level of 10 whereas 35.2% of respondents 

answered survey question 5 with a concern level of 10.  
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Concern Level 

Figure 4.3. On a scale of 0-10, how concerned are you about Lubbock’s water supply over the next five 

years? 

F
re

q
u

e
n

c
y
 

Concern Level 

Figure 4.4. On a scale of 0-10, how concerned are you about Lubbock’s water supply over the next thirty 

years? 
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     Figure 4.5 shows the results for survey question 4 (On a scale of 0-10, how concerned 

are you about Lubbock’s water supply over the next five years?) on the scale of concern, 

and its association to gender. Light gray portions of the bars represent the frequencies of 

male responses, whereas the darker shade of gray represents frequencies of female 

responses. This color scheme is applicable to Figure 4.6 as well.  

     Males more commonly expressed levels of concern below 5 than did females. On the 

contrary, more males had a concern level of 6 than females. Only females had a concern 

level of 9. Overall, females expressed greater concern for Lubbock’s water supply over 

the next five years.  

 

        

     Figure 4.6 shows how survey respondents answered question 5, (On a scale of 0-10 

how concerned are you about Lubbock’s water supply over the next thirty years?) broken 

down by gender. Only females responded with levels of concern of 0 or 1 for Lubbock’s 
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Figure 4.5. Five Year Concern by Gender 
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water supply over the next thirty years. Females who answered the question in this 

manner either did not plan to live in Lubbock in five years or more (Figure 3.1 question 

6) or were below the age of twenty. More males had a concern level of 3 and 6 than 

females, while more females had concern levels of 7. Respondents’ who had the highest 

level of concern were divided nearly evenly by gender. Males have a greater concern for 

water supplies in Lubbock over the next thirty years in comparison to their views of 

water supplies over the next five years.  

 

     

      Figure 4.7 shows the relationship between survey questionnaire respondents’ answers 

to question 4 (On a scale of 0-10, how concerned are you about Lubbock’s water supply 

over the next five years?) and their age. Figure 4.8 is representative of respondents’ 

answer to question 5 (On a scale of 0-10, how concerned are you about Lubbock’s water 

supply over the next thirty years?) and their age. Both relationships are displayed with 

box plots.  
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Figure 4.6. Thirty Year Concern by Gender 
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    For Figures 4.7 and 4.8, the dark horizontal line within each box plot denotes the 

median age associated with the concern level of respondents shown on the bottom 

horizontal axis.  The central rectangle shows the range from the first quartile to the third 

quartile of ages associated with levels of concern. The whiskers that extend downward 

reach the minimum age related to levels of concern, whereas the whiskers that extend 

upward reach the maximum age related to level of concern. The small circles on both 

figures 4.7 and 4.8 represent the outlying ages associated with levels of concern. The 

trend shown in both graphs is that there is a positive relationship between concern level 

for water supplies and age. This means that as the age of survey participants increases, 

levels of concern increase as well.  

     The median age of a participant whose level of concern is zero over five years is 28 

years of age. Those who answered question 4 (On a scale of 0-10, how concerned are you 

about Lubbock’s water supply over the next five years?) with a response of 5 have a 

median age of 33 years. The median age for concern levels nine and ten were 58 years 

and 52 years respectively. 

     The trend for concern levels for Lubbock water supplies in thirty years also increases 

as respondents’ ages increase. Respondents’ who answered question 6 of the survey 

questionnaire (Do you plan on living in Lubbock in 5 or more years?) with a response of 

zero have a median age of 30 years of age. For a response of 5, the median age is 32 

years. The median age of survey participants who responded with an answer of nine is 40 

years, and the trend increased with age as the median age associated with a response of 

10 is 46 years of age. 
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     Figure 4.9 is representative of the relationship between survey participants’ response 

to question 4 (On a scale of 0-10, how concerned are you about Lubbock’s water supply 

over the next five years?) and their educational attainment. Lubbock residents who 

earned only a high school diploma or GED equivalent rated their concern level as 4 or 5 

most frequently. Residents with at least a Bachelor’s degree answered question 4 with a 

response of 8 or more most often, and respondents to the questionnaire who have an 

advanced degree responded with an answer of 8 or more most frequently as well. 

Lubbock residents concern for water supplies over the next five years is positively 

associated with their level of educational attainment.  

 Figure 4.7. Five Year Concern by Age 
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Figure 4.10 shows the relationship between survey questionnaire participants’ responses 

to question 5 (On a scale of 0-10, how concerned are you about Lubbock’s water supply 

over the next thirty years?) and their level of educational attainment. Residents who have 

earned only a high school diploma or GED equivalent concern have a higher concern for 

water supplies over the next thirty years in comparison to their concern for water supplies 

over the next five years. The majority of responses to question 5 (On a scale of 0-10, how 

concerned are you about Lubbock’s water supply over the next thirty years?) for residents 

who do not have a college degree was 8 or more.      

     Participants in the survey who had earned a Bachelor’s degree also had increased 30 

year concern levels of water supplies compared to their 5 year concern levels. The vast 

majority of respondents who had earned an advanced degree responded to question 5 (On 

a scale of 0-10, how concerned are you about Lubbock’s water supply over the next thirty 

years?) with concern levels of 8 or more. There is a positive relationship between 

Lubbock residents 30 year concern for water supplies and their educational attainment.  

Figure 4.8. Thirty Year Concern by Age 
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     Figure 4.11 shows the relationship between responses to question 4 (On a scale of 0-

10, how concerned are you about Lubbock’s water supply over the next five years?) and 

Level of Educational Attainment 

Figure 4.9. Five Year Concern by Educational Attainment 

Level of Educational Attainment 

Figure 4.10. Thirty Year Concern by Educational Attainment 

Concern level 

Concern level 
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question 6 (Do you plan on living in Lubbock in 5 or more years?) of the survey 

questionnaire. The reason the relationship between respondents’ level of concern for 

water supplies and plans to live in Lubbock in five or more years was examined is 

because Lubbock is home to Texas Tech University. Many residents of Lubbock attend 

the university. According Figure 4.11, residents have a greater five year concern for 

water supplies if they plan on living in Lubbock in five or more years compared to those 

who plan to move away before then. The most common answers for question 4 (On a 

scale of 0-10, how concerned are you about Lubbock’s water supply over the next five 

years?) for respondents who plan on moving away in five years or less was 4 and 5. 

Residents who planned to stay in Lubbock for more than five years most commonly 

answered question 4 with an answer of 8 or 9 on the scale of water concern. 

 

       

      

Figure 4.11. Plan to Live in Lubbock in Five Years (“Yes” or “No”) by Level of Water Shortage 

Concern over the Next Five Years 
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     Figure 4.12 shows the relationship between survey respondents’ thirty year concern 

for water supplies and their plans to live in Lubbock in five or more years. Lubbock 

residents who plan on staying Lubbock for more than five years have a greater concern 

for water supplies over the next thirty years compared to the concern levels of residents 

who plan on moving. The majority of participants who plan on moving within the next 

five years express concern levels of more than 6. The majority of residents who plan on 

staying in Lubbock beyond five years answered the thirty years concern for water 

supplies question with 8 or more.      

     Figure 4.13 is a word cloud that expresses the most common responses to open ended 

question number 10 (What do you believe to be the primary reason for lowered water 

supplies in Lubbock?) of the survey questionnaire. The most common word used by 

respondents is “drought” followed by “know,” “irrigation,” and “population.” 

 

 
Figure 4.12. Plan to Live in Lubbock in Five Years (“Yes” or “No”) by Level of Water Shortage 

Concern over the Next Thirty Years 
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“Know” was commonly found because many respondents replied to question 10 with “I 

don’t know.” “Irrigation” was associated with farming more than lawns. Drought was the 

most common word used probably because Lubbock had recently experienced its worst 

drought since the 1950s. 

     Figure 4.14 is a word cloud that shows the most frequent answers to open ended 

question 8 (What ways do you conserve water?). The most common word used is 

“showers.” Typically, that was associated with reducing the amount of time spent 

showering. “NA” was a common answer because many people answered question 7 (Do 

you conserve water?) “no.” Many respondents indicated the primary way that they 

conserve water is domestically. This included phrases such as “wash dishes by hand,” 

“watering my yard less,” and “turning the water off when I brush my teeth.” 

Question 7 of the survey questionnaire is “if Lubbock’s water supply became critically 

low, what steps should be taken to conserve water?” Respondents were given a selection 

of ten choices. The following are the top three responses: 

1. Reduced Lawn Irrigation 

2. Less draining/filling of hot tubs and swimming pools 

3. Finding a new source of water for the region 
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Figure 4.13. What do you believe to be the primary reason for lowered water supplies in Lubbock? 
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Figure 4.14. What ways do you conserve water? 
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City of Lubbock Code Enforcement Interview: 

     The interview I conducted with Stewart Walker revealed several issues with water 

code enforcement. Walker’s department is understaffed, as sixteen field inspectors are 

required to monitor 125,000 properties in the city of Lubbock. As a result, the majority of 

their ticketing is based on residents’ complaints. The inspectors do not have time to 

meticulously inspect every property within their jurisdiction. However when residents are 

ticketed for a violation, they usually voluntarily correct the violation immediately. 

According to Walker, this occurs 99% of the time. The primary reasons that people are 

ticketed are the following: 

1. Broken sprinkler head 

2. Irrigating between 10 AM and 6 PM during the conservation season; April 1- 

September 30; any other time on appropriate days is okay. 

 

3. Irrigating when the temperature is below 35° F 

4. Irrigating on the wrong day. 

     Violations occur most often during stages of water restriction in the conservation 

season April 1 through September 30. During stage one of water restrictions, residents 

can water their yards twice weekly but not between 10 AM and 6PM. This is because it is 

during these hours of the day most evaporation occurs. In stage two of restriction, 

residents can only water once weekly not between 10 AM and 6 PM. Also, they cannot 

wash their vehicles in their driveways or spray hard surfaces such as concrete or siding. 

The city has never entered stages three or four which further limits water usage. Usually, 

violators claim they have forgotten which day they are allowed to water their lawns. 
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Additionally, violators of code often claim they were unaware that Lubbock is under 

water restriction.  

     The only time serious action is taken and code enforcement is forced to take a resident 

to court is when code violators vehemently refuse to comply with the law. Another 

problem that arises is if someone has been away from their home for an extended period 

of time and flooding occurs. The latter typically occurs as a result of the most common 

violation; broken sprinkler head. The water department would then have to remove the 

water meter.  

     In 2014, code enforcement responded to over 2,000 complains of water violation. Of 

those complaints there were 755 locations in which violations were discovered (Figure 

4.15). The code violation map is representative of rhetoric articulated by survey 

questionnaire (Figure 3.1) respondents. As they were filling out the surveys, respondents 

would say “it’s those people in southwest Lubbock watering their yards who are causing 

a water shortage.” Other statements were “those rich people in the southwest side of town 

do not need to keep their yards green in the winter,” and people in southwest Lubbock are 

always flooding the streets with their lawn water.”  

      As mentioned above, field inspectors usually did not find violations at addresses 

where a complaint was reported. The reason for that is most residents do not understand 

the law. In many cases, Lubbock residents call in a violation because they see water 

flowing down the gutters. If the irrigator is watering on the correct day, at the correct 

time, and the temperature exceed 35°F then there is not necessarily a violation occurring. 

Lubbock’s streets and gutters are designed to collect rain and irrigation water and allow 
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the gutters to feed water to the city’s system of playa lakes. Walker stated that code 

violators and violation reporters both lack education about water restriction laws. This 

happens despite the fact the city makes an effort to advertise water restrictions through 

the mail and mass communication. 

      Indeed, the majority of violations occurred outside of Lubbock’s beltway to the 

southwest. Many homes in Lubbock built after the 1970s had sprinkler systems installed 

with the property. The South Plains Mall was built in 1972 and its placement at Slide 

Road and the southwestern portion of Lubbock’s beltway, Texas Highway Loop 289, 

encouraged urban sprawl to develop in a southwesterly direction (Figure 4.16).  Figure 

4.17 suggests that there is a relationship between code violation and median income. 

However, survey questionnaire data indicates that the most concerned areas of the county 

with regard to water usage are located in the more affluent southern zip codes (Figure 

3.2). This was based on answers to survey questions 4 and 5 (On a scale of 0-10, how 

concerned are you about Lubbock’s water supply over the next (five)/(thirty) years? 

     The three zip codes that had the highest means answers to questions four and five 

(Figure 3.1) were 79413, 79423, and 79424 (Figure 3.2). These zip codes are located in 

the southern portion of Lubbock and mostly included residents of high socioeconomics.  

The three zip codes with the lowest mean answers to questions four and five were 79401, 

79406, and 79415 (Figure 3.2). These zip codes are located in the northern and central 

portion of the county and mostly have residents with lower socioeconomics including 

Texas Tech students. 
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         Lubbock residents have reported businesses who they believe to have been in 

violation of water code. However business zoning ordinance 29-16 states:  

     Five % of the total development lot area shall be landscaped and permanently    

     maintained. A minimum of three-quarters of the required landscaping shall be located  

     between the buildings lines and the adjacent street(s). Remaining landscaped area may  

     be located to the sides of buildings, but shall be visible from adjacent streets. All  

     landscaped areas on the development tract and adjacent parkway shall have immediate  

     availability of water (i.e., a water faucet) or an irrigation system; either system to be  

    capable of sustaining plant materials. Irrigation systems shall meet acceptable industry  

    standards. Parkway irrigation systems adjacent to public streets shall not spray onto 

    adjacent streets or gutter. 

     The city’s intention is to make the landscape of the city aesthetically pleasing with 

shrubs, grass, and trees. Businesses are required to maintain a small area of vegetation in 

order to stay in compliance. As long as the sprinklers are not directly spraying onto the 

street or creating a driving hazard then there is no violation. Water landing on the street 

Figure 4.15. Map of Water Code Violations (2014) 
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as a result of wind is not a violation. Concerned residents, however, see water in the 

gutters and report the incident thinking there is a violation. Overall, Walker believes that 

Lubbock residents do a good job of conserving water as long as they have been properly 

educated about water restriction law. Walker believes that Lubbock outperforms other 

Texas cities of similar size such as San Angelo, Midland-Odessa, Abilene, Wichita Falls, 

and Amarillo with regard to water conservation. Walker cites that El Paso does a better 

job conserving water than Lubbock, considering that El Paso lies in a more arid climate 

in the Chihuahuan Desert and has a metropolitan population that nearly triples 

Lubbock’s. Overall, Lubbock’s Code Enforcement has too few field inspectors and most 

residents lack education of the county’s laws and ordinances. 

 

      
Figure 4.16. Lubbock City Limits Annexation by Decade 
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Yard Care Interviews:  

     For this part of the study, I conducted all thirty-one of the interviews in the yards of 

participants. Each interview took five to fifteen minutes. There was no link between yard 

care and tenure at a residence. The behaviors of interviewees who had lived at a residence 

for twenty years or more were no different than someone who had lived at a residence for 

one year. Income was the primary factor that determined if a Lubbock resident chose to 

use pesticides, fertilizers, or irrigation on his/her yard. Income also determined if a 

resident was willing to hire someone to care for their yard. People of lower 

socioeconomic status either cared for their yard themselves or hired a family member or 

friend to mow their grass at an affordable rate. Affluent residents sometimes chose to hire 

landscapers to not only mow the grass, but to also edge and fertilize it. Many 

interviewees of higher socioeconomic status also chose to care for their yards themselves.  

      One pattern that emerged from this aspect of the study was that residents viewed their 

yards as an extension of their home. Interviewees who had nice yards regardless of their 

Figure 4.17. Lubbock Median Income by Census Block 
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socioeconomic status proudly spoke of the time they put into maintaining their yards. 

One interviewee had a yard with grass more than six inches tall (Figure 4.18). When I 

asked him if he would spend a few minutes answering question about his yard care 

practices he agreed, but apologized for the condition of his yard. Multiple times 

throughout the interview he apologized for the appearance of his yard and stated that he 

had a busy week and therefore could not care for his yard. He did not use pesticides or 

other chemicals, but liked to keep his yard neat and clean.  

    Other interviewees stated that they spend time and money on their yards because they 

believe their yard to represent a first impression of their home. It is the first thing people 

see when approaching their home, so they make an effort to keep it presentable. First 

impressions commonly were reasons that residents of Lubbock chose to put 

 

 

Figure 4.18. Home Owner’s Residence 
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effort and money toward their yard care. The owner of the yard in Figure 4.19 stated that 

he cares for his yard because his neighbors also care for their yards, and he wants to do 

his part to make the neighborhood look nice. A different participant in the interview 

stated that “yard care can tell you a lot about a person”. 

     In some cases Lubbock residents had xeriscaped yards (Figure 4.20). The owner of the 

residence in Figure 4.20 stated that she kept her yard in this manner because “this is a dry 

place” and she wished to help conserve water. However, she stated that some of her 

neighbors expressed displeasure with the appearance of her yard even though she kept it 

free of trash and weeds. She also stated that she did not use pesticides. 

 

       
Figure 4.19. Home Owner’s Residence 
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    The owner of the home in Figure 4.20 expressed concern that her neighbors watered 

too much and used an excessive amount of chemicals. Her opinions and yard care 

practices are uncommon in Lubbock as xeriscaping is not required by law in the city. 

Most residents like having grass and appreciate neighbors who keep grass as well. 

     As mentioned above, interviewees indicated that their neighbors’ behaviors influence 

their decision making with regard to their personal yard care practices. A few participants  

in the interview suggested that they were in a secret competition with their neighbors to 

have the best looking yard. A more common answer was that Lubbock residents felt 

compelled to keep up with their neighbors’ yard care practices in an effort to 

collaboratively keep the neighborhood looking nice. 

 Figure 4.20. Home Owner’s Residence 
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    An additional commonality between yard care interview participants was that they 

wanted their yards to be a safe place for their children and grandchildren. That was their 

primary reasoning for keeping their yards neat and clean. Many of these individuals 

stated that trimmed grass was essential in having a safe yard so all objects within it were 

visible.   

   The most shared opinion that interview participants expressed was that nice yards 

improve the neighborhood. Many participants stated that it was important to have a nice 

yard so they were not a nuisance to their neighbors. They wanted to keep home values 

high in the event they wanted to sell their property in the future. They also said that 

keeping yards neat and clean increases the appeal and appearance of the neighborhood. 

Participants felt it was important to have a nice yard to convey to their neighbors that 

they are good people willing to do their part to keep up the neighborhood. Even 

participants who did not irrigate their yards said that a nice, clean yard was an essential 

part of having a good neighborhood. Most residents of Lubbock feel as though yard care 

practices are an integral part of being a good citizen and neighbor. 
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CHAPTER V 

DISCUSSION 

     Data from the survey questionnaire suggests that residents of Lubbock have a high 

concern for their water supplies over a five and thirty year period of time. This supports 

previous literature as this viewpoint is also reflected in Salvaggio et al study (2013). 

Their study showed that people feel distant from ecological problems that do not affect 

their region while simultaneously feeling concern for diminishing water supplies in their 

region. Pumphrey’s 2006 study also showed that most people believe that water 

conservation should be a top priority for water officials. These feelings are revealed in 

my survey data as concern for water supplies in Lubbock are lower for residents who 

plan on moving within the next five years. Because short term residents will not be 

affected by lowered water supplies in Lubbock in the future their concern for it is lower 

than residents who plan to stay.  

     In my study, there was no link between ethnicity and concern for water usage in 

Lubbock. However, my study did reveal that females generally have a greater concern for 

water usage than males. My research project also showed that there is a positive 

relationship between age and levels of concern for water usage. My study also showed a 

positive relationship between educational attainment and concern for water use in 

Lubbock. Sulemana and James Jr.’s (2014) study suggests that age and educational 

attainment affect how farmers view the use of chemicals for farming production.  

     A positive relationship between age and concern for water supplies suggests that time 

and experience can increase one’s knowledge and concern of environmental problems. 
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Lubbock residents who have lived in the region for several decades have experienced 

many cycles of drought during their life and therefore can better understand the expense 

and hardship associated with drought in a farming region. As a result, their concern levels 

are higher than younger people who have less experience with drought. Tang et al. 2013 

research regarding Chinese farmer perception of water usage produced similar results. 

Younger people generally have less concern for future environmental implication if they 

do not have children. Several survey respondents below the age of twenty-five without 

children often expressed their lack of concern for future environmental implications.  

     In the American West, agriculture accounts for 80% of surface and ground water 

usage. In the Lubbock region, the Ogallala Aquifer is the primary source of water for 

agricultural irrigation (Rainwater et al, 2005). Despite Lubbock’s agriculture depending 

on such a large percentage of regional water, residents of the county did not prioritize 

reducing crop irrigation or converting farm land into grassland as a strategy to conserve 

water.  

     My study shows that residents of Lubbock residents believe that the best ways to 

conserve water are reducing lawn irrigation, reducing draining and filling of hot tubs and 

swimming pools, and finding a new source of water for the region. Contrary to my study, 

Saitta et al. 2015 study showed that some residents in Colorado believe collecting 

rainwater is the high priority solution to sustain population growth in their region. 

Salvaggio’s 2013 study, also contrasted with my results by showing that residents of Las 

Vegas believe public education with regard to water conservation and government 
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spending on technological advances to improve water efficiency are the most important 

policies according to local residents to curtail the waste of water.  

     A pattern that emerged from my study is that most Lubbock residents lack knowledge 

of local watering laws and ordinances and they do not perceive agriculture as an industry 

that needs to reduce its consumption of water. The survey questionnaire showed that 

residents of Lubbock did not think the best solution to solving water shortages involved 

lowering water allocation to agriculture. Indeed, reducing water domestically through 

reduced lawn irrigation and water conservation practices with showers and dishwashing 

can benefit local water supplies. However, an effort to conserve water domestically and 

industrially by all citizens of Lubbock would be miniscule in comparison to the amount 

of water used for agriculture locally. 

         My research showed no clear connection to occupation and views on water 

conservation. There appeared to be a connection between median income and water code 

violation (Figure 4.17), but there was no relationship between type of occupation and 

water usage views. Survey questionnaire participants who are farmers or have jobs 

associated with farming viewed ways to conserve water similarly to the majority of 

residents of Lubbock in other lines of work. They too did not believe the largest user of 

water, agriculture, should have to reduce its need for water. 

    Lubbock residents believe that finding water from a different source to be one of the 

most viable options to sustain water supplies for their region. Most Lubbock residents 

seem to not want to limit water supplies for agricultural because of the economic 

ramifications the Lubbock region would face if a cotton industry that produces billions of 
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dollars annually were to lose its ability to irrigate. To find water from a different region 

may require creating a new reservoir or pumping water from an area that is sparely 

populated. Both scenarios could devastate these rural regions as seen in Rosegrant and 

Ringler’s 1998 study. 

    Location seems to influence water usage decision making in Lubbock. Most residents 

in the southwest side of town have sprinklers systems installed in their yards and they 

therefore have the ability to set timers and water their yards without much effort. Many 

Lubbock residents interviewed stated that they too would have a sprinkler system 

installed if they could afford them. The survey questionnaire suggested that northern 

portions of Lubbock were less concerned about water usage than areas in the southern 

part of the county. However the areas studied for the yard care survey in northern 

Lubbock seemed to have drier and less irrigated yards. People of affluence may use more 

chemicals and irrigation on their yards, but they seem to have a greater awareness and 

concern for the environment than those who live in poorer neighborhood.  

     People of low socioeconomic status may not be as conscious of water issues as more 

affluent people because they have not been educated about local and regional water 

issues. As mentioned in the interview with code enforcement, education about water 

issues is the largest problem facing the Lubbock region. Albrecht’s 1990 study also 

showed that people who have low concerns for the environment lack education about 

related issues. My survey questionnaire results show a strong positive relationship 

between awareness of water issues in Lubbock and educational attainment.  
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     My study fills the gaps in previous literature by showing the variety of ways that 

Lubbock residents view the waste of water resources. My study also shows that the 

geography of one’s residence makes a difference in water usage decisions if residents 

have access to alternative ways to irrigate their yards. Additionally, this study shows that 

Lubbock residents do not perceive reducing agricultural water usage as a primary way to 

conserve water. This occurs despite the fact that agriculture is the largest water user in the 

Lubbock region. Lubbock residents also need more education toward understanding 

water regulation law and ordinances. 
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CHAPTER VI 

CONCLUSIONS 

    Lubbock has a rapidly growing population. As more people move into the city, its 

water demand will increase. Lubbock lies in a region susceptible to drought, but one of 

its most economically profitable sectors is agricultural. The county lies in the world’s 

largest contiguous cotton production area. Cotton, however, is a crop that often requires 

irrigation to produce profitable yields. As water supplies diminish, Lubbock residents 

will face important decisions regarding the allocation of local water supplies for 

municipal, industrial, and agricultural usage. 

     This research shows that Lubbock residents believe the best way to conserve water is 

domestically. However, agricultural production, particularly cotton, accounts for the 

majority of local water use. My research shows that most residents of the county do not 

believe that water usage needs to be reduced for agriculture. Additionally, my study 

demonstrated that many residents do not understand water restriction laws and 

ordinances. These findings suggest that the citizens of Lubbock are in need of education 

about many aspects of water usage within the county. 

     Lubbock government officials can use the findings in this study to determine the best 

ways to educate the public regarding how water is used throughout the county. Water 

officials struggle to get the information to residents despite efforts put forth through mail 

and mass media. This research could provide insight on the best ways to make such 

information available to the public. Having such information could help the Lubbock 
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government prepare residents for changes that may occur in local water allocation as a 

result of water shortages.  

    Though my research provided insight into how Lubbock residents perceive drought 

and water issues, we still do not know the extent of how much water is used for lawn 

care. Although the majority of water in Lubbock is used for agriculture it is important to 

understand how much water is used within the county to grow turf grass; the crop that 

covers the most area in the United States. 
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APPENDIX 

IRB Consent Form 

 

Please share your thought in our research project. 

 

What is this project studying? 

The study is called “The Sinking Sea Below: Drought and Water Perception in Lubbock, 

Texas.” This study will help us understand how residents of Lubbock conserve water and 

how they view the current state of the water situation in this region. This study will also 

determine how Lubbock residents view the causes of the water crisis in this region. What 

we learn may help people, and we hope to publish this study widely to make it as 

beneficial as possible.  

 

What would I do if I participate? 

In this study you will be asked to complete a survey. Some question will be about you. 

Some questions will be about your thoughts. Some will be about how you feel and what 

you do. 

 

Can I quit if I become uncomfortable?  

Yes, absolutely. Your participation is completely voluntary. Dr. Perry Carter, Mr. 

Benjamin Gandy, and the Institutional Review Board have reviewed the questions and 

think you can answer them comfortably. You may skip any question you do not feel 

comfortable answering. You can also stop answering questions at any time. You are free 

to leave any time you wish. You can keep the benefits of participating even if you stop. 

Participating is your choice. However, we do appreciate any help you are able to provide. 

 

How long will participation take? 

We are asking for 2-5 minutes of your time. 

 

How are you protecting privacy? 

The surveys will not request any personal information other than your zip code. 

 

How will I benefit from participating? 

 

I have some questions about this study. Who can I ask? 

 The study is being conducted by Mr. Benjamin Gandy and Dr. Perry Carter from 

the Department of Geosciences at Texas Tech University. If you have questions 

contact Dr. Carter at 806-742-2466 ext.251 or Mr. Gandy at 806-834-3248. You 

are also welcome to email questions at perry.carter@ttu.edu or 

benjamin.gandy@ttu.edu. You can also mail your questions to Perry Carter, 

Department of Geosciences, MS 1053, Science Building 125, Texas Tech 

University, Lubbock, TX 79409-1053. 
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 TTU also has a Board that protects the rights of people who participate in 

research. You can call to ask them questions at 806-742-2064. You can mail your 

questions to the Human Research Protection Program, Office of the Vice 

President for Research, Texas Tech University, Lubbock, Texas 79409, or you 

can email your questions to www.hrpp@ttu.edu.  

 

______________________________________________          ___________________                                  

Signature                                                                                       Date 

 

 

 

_______________________________________________ 

Printed Name 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


