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CHAPTER I  

INTRODUCTION  

 

 Inspiration for this thesis came from a small vernacular dam, built by my 

extended family and their neighbors in Wimberley, Texas in 1945. Issues surrounding 

maintenance of the dam sparked questions regarding the potential for historical 

significance and the status of contemporary preservation for Texas dams. As I began 

collecting data from various state agencies, watershed districts, and river authorities, it 

became clear that issues surrounding Texasô water and dam infrastructure raise more 

questions than answers. A combination of advanced age, drought, and a lack of funding 

for maintenance has created the potential for crisis. Many dams in Texas require repair or 

rehabilitation and are in danger of damage and failure should a major flood event occur.  

 Moreover, questions arose regarding the role of historic preservationists when 

dealing with the current issues around Texas dams. Research revealed that these 

problems crossed disciplines and were pertinent to cultural resource management (CRM) 

and conservation professionals. Hence, I began to view this thesis and its typology as a 

first attempt to address the complex set of issues surrounding the contemporary state of 

Texasô water infrastructure and how preservationists can interact and respond. 

 Once I grasped the breadth of this topic, I chose to narrow my focus and 

concentrate on ways historic preservation could address, prepare, and possibly defuse 

some issues surrounding dams in the state. I recognized historic preservation as a major 

crux which involves the aforementioned professions and could be used to explore ways in 

which these professions communicate and cooperate. The typology in Chapter Four is 
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intended to create a common document and language that could be used by professional 

in each field to communicate about Texas dams.  

 Once I decided upon a typology, I realized that large, medium, and small sized 

dams face different issues. The differences in size often coincide with different functions, 

histories, and levels of significance. After examining dams currently designated by the 

Texas Historical Commission, I chose to make small dams the subject of my thesis and 

typology. Small dams are viable historic resources, each with a distinct history and 

defined period of significance. Small dams are a unique group amongst all dam sizes in 

Texas and possess three characteristics which made them an ideal starting point for 

beginning the discussion around preservation, other cultural disciplines, and Texas dam 

infrastructure. 

 First, these structures have the potential to retain high levels of integrity as a 

result of their design. Small dams were not intended to mitigate or control major 

flooding. Many were intended to be overtopped and thus have withstood damage from 

natural elements. Second, and likewise, some small structures have been preserved by 

submersion due to the construction of a larger dam downstream.  Small dams have the 

potential to be less impactful on local environments and pose minimal danger to public 

safety. Third, small dams have greater potential to be significant at the local level when 

compared to larger structures. It is my personal opinion that local histories are highly 

valuable as they are the details of larger historical patterns at the state and national levels. 

Resources with local significance provide the names, faces, and stories that put history 

into motion.  
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 Historically, periods of prolonged drought have ended abruptly by major rains and 

flooding. If such an event were to occur, a number of small historic dams may be lost. 

Equally possible is the loss of small dams as a result of growth and rehabilitation of the 

stateôs water infrastructure. The threat of losing many of these resources motivated me to 

make small historic dams in Texas the primary subject of this thesis. With this work, I 

will  promote these historic structures as viable resources that possess unique historical 

significance and make a case for the fragility of their current state.  

 Because Texas has such a large number of dams, it is reasonable to assume the 

majority of small dams do not meet standards sufficient for preservation. Such is true of 

many resources listed in the National Register of Historic Places. Still, I believe many 

historically significant small dams have yet to be identified. While Texas has recognized 

some of these resources with various designations, the majority of them have yet to be 

assessed and identified.  

 Through this process, I have gained a new perspective on the role dams play in 

modern society and a greater understanding of the adverse environmental impacts to 

ecosystems. Such information has helped to inform my ideas about the preservation of 

these structures and forced me to ask: What conditions would justify the possible 

environmental damage, rehabilitation costs, and potential hazard to people and property 

that may accompany the physical preservation of a dam? I arrived at the conclusion that 

preservation of small dams could be achieved through a uniformed assessment of state 

owned structures.  

 A state approved field guide would help to limit the quantity of dams preserved 

by standardizing the assessment process for preservation. Currently, a limited number of 
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Texas dams are already identified by the Texas Historical Commission and four 

structures are listed to the National Register of Historic Places. The author consulted the 

criteria of both organizations and created a typology based on the dam types already 

identified by the Texas Commission on Environmental Quality. The typology is designed 

to assist in the assessment of historic significance and integrity for dams across the state. 

A uniform tool would help to identify dams with historic value in conjunction with 

environmental, monetary, and public safety concerns. Additionally, it is my hope that 

identification of resources with the highest level of integrity will be identified, allowing 

for a reduction in the stateôs dam inventory, as non-viable dams would be identified in the 

process.  

 When research for this thesis began, Texas had yet to provide a legislative 

solution to the funding of water infrastructure projects. As of November 2013, the state 

passed Proposition 6, which established an official mechanism for funding water projects 

across the state for the next several decades.
1
 This thesis identifies the need for reliable 

access to funding as a key component to improving and maintaining the health of Texas 

water infrastructure, including historic dams.  

 This thesis will advocate for small dams as non-traditional properties that deserve 

increased investigation and the attention of preservationists.
2
 My key argument is that the 

                                                           
1
 ¢ŜȄŀǎ {ŜŎǊŜǘŀǊȅ ƻŦ {ǘŀǘŜΣ ά9ƭŜŎǘƛƻƴ ŀƴŘ ±ƻǘŜǊ LƴŦƻǊƳŀǘƛƻƴΥ .ŀƭƭƻǘ [ŀƴƎǳŀƎŜ ŦƻǊ ǘƘŜ bƻǾŜƳōŜǊ рΣ 

нлмо /ƻƴǎǘƛǘǳǘƛƻƴŀƭ !ƳŜƴŘƳŜƴǘ 9ƭŜŎǘƛƻƴΣέ ŀŎŎŜǎǎŜŘ aŀȅ млΣ нлмпΦ 
http://www.sos.state.tx.us/elections/voter/2013novballotlang.shtml 

2
 Andrew Kirk and Charles Palmer, άWhen Nature Becomes Culture: The National Register and 

YosemiǘŜΩǎ /ŀƳǇ пΦ ! /ŀǎŜ {ǘǳŘȅΣέ Western Historical Quarterly, Vol. 37 No. 4, (2006), 421-444.; John H. 
Sprinkle, Jr. Υ άΨhŦ 9ȄŎŜǇǘƛƻƴŀƭ LƳǇƻǊǘŀƴŎŜΩΥ ¢ƘŜ hǊƛƎƛƴǎ ƻŦ ǘƘŜ ΨCƛŦǘȅ-¸ŜŀǊ wǳƭŜΩ ƛƴ Iƛǎǘoric Preservation.έ 
The Public Historian, Vol. 29, No. 2, (2007), 81-103.  According to Kirk and Palmer, nomination of non-
traditional sites is needed in order to propel historic preservation towards accurate representation of 
American history. By design, dams possess shelf lives of fifty ȅŜŀǊǎ ƻǊ ƳƻǊŜΦ ¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ !ƳŜǊƛŎŀΩǎ 
dam infrastructure, including small dams, has either reached this threshold or will shortly. A reassessing of 
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application of a uniform assessment will  help to identify unique and valuable resources 

and to protect currently endangered dams from being lost.  Chapter two is a brief 

overview of dams and water infrastructure throughout Texas history. Chapter three 

consists of a short analysis of changes in the types of resources nominated to the National 

Register of Historic Places, followed by a recounting of issues currently threatening 

Texas dams. Chapter four offers a typology for small-sized dams found in Texas. It 

contains information and methods needed for the identification and assessment of these 

resources. Chapter five will includes of recommendations based on the information 

reviewed and produced in all previous chapters. 

                                                                                                                                                                             
dam preservation must take place in order to effectively conserve and commemorate dams that 
inevitably are removed or lost to natural processes. 
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CHAPTER I I  

HISTORIOGRAPHY  

 

From the beginning of recorded history, humanity has organized natural resources 

for the benefit of society and its survival. Whether in the origins of Mesopotamian 

agriculture or American fossil fuel extraction, mankind shapes vast systems of natural 

resources in an ongoing process that is marked by change over time and across space. As 

environmental scholar Donald Worster observes in ñNature and the Disorder of History,ò 

events that shaped world history, human relationships, or nature itself all have one aspect 

in common: change.
3
 Dams are tools of change. They are the agents and the result of 

change in technological advancement and societal demand for resources. They allow 

humans to domesticate the most abundant and destructive element on Earthðwater. 

President Hubert Hoover distilled the twentieth-century American ethos of human 

dominance over the natural world when he stated, ñEvery drop of water that runs to the 

sea without yielding its full commercial returns to the nation is an economic waste.ò
4 

Other modern world leaders echoed similar sentiments, asserting that the natural world 

belongs solely to humankind. In recent years, many scholars and professionals have 

viewed humanityôs relationship to the natural world from different perspective. 

Environmentally-minded authors like Rachel Carson warned about the negative impacts 

of dams and drew attention to the observable and tangible effects dams have on regional 

and global ecosystems. Monetary, cultural, and environmental concerns were deemed 

equal to the benefits of manmade systems for controlling natural resources. National and 

                                                           
3
 Donald Worster, άbŀǘǳǊŜ ŀƴŘ ǘƘŜ 5ƛǎƻǊŘŜǊ ƻŦ IƛǎǘƻǊȅΣέ Environmental History Review, Vol. 18, No.2, 

(1994), 1-15.  
4
 Steven Solomon, Water: The Epic Struggle for Wealth, Power, and Civilization, (New York: Harper, 

2010), 322-367. 
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global trends are moving in the direction of removal and minimization of dam 

infrastructure; however, Texas has been slow to react. Adding further urgency, a 

combination of advanced age, structural degradation, quantity, oversight, and weather are 

reshaping the importance of dams in the state of Texas. 

The historiographical framework of American dams begins prior to European 

settlement with the development of diminutive earthen dams built by indigenous peoples 

throughout the continental United States. The purpose of these structures was largely for 

the irrigation, fishing, or other subsistence needs. Similarly, early colonial American 

farmers built dams in the Eastern United States as a means to capture water for crop 

irrigation and to power manufacturing.
5
 While information regarding early industrial dam 

projects is important, it is the water infrastructure projects of the Western United States 

that ushered in the contemporary American and global image of large dams.  

Massive water projects in the American West have been the topic of scholarly 

discussions since the 1930s. The intense focus on these types of dams is not surprising 

since credit is given to the western dam movement for inspiring the ñBig Dam Era.ò
6 

Predicated on ñhigh modernism,ò dams of the period were designed with little to no 

regard concerning the impact these structures could have on cultures and ecosystems. The 

environmental movement that emerged in the 1960s coincided with strong 

conservationist currents and became a force against ecological harm. Since the 

publication of Carsonôs Silent Spring, the opinion among environmental historians has 

                                                           
5
 Steven Solomon, Water: The Epic Struggle for Wealth, Power, and Civilization, (New York: Harper, 

2010), 322-363. 
6
 U.S. 5ŜǇŀǊǘƳŜƴǘ ƻŦ ǘƘŜ LƴǘŜǊƛƻǊΣ .ǳǊŜŀǳ ƻŦ wŜŎƭŀƳŀǘƛƻƴΣ ά¢ƘŜ IƛǎǘƻǊȅ ƻŦ [ŀǊƎŜ CŜŘŜǊŀƭ Dams: 

Planning, Design, and Construction in tƘŜ 9Ǌŀ ƻŦ .ƛƎ 5ŀƳǎΣέ 5ŀǾƛŘ tΦ .ƛƭƭƛƴƎǘƻƴΣ 5ƻƴŀƭŘ /Φ WŀŎƪǎƻƴΣ aŀǊǘƛƴ 
V. Melosi, Create Space Independent Publishing Platform, 2005.  
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been mostly negative toward large dam projects. Authors such as Terry S. Reynolds and 

environmental journalist Steven Solomon neglect to report on potential measures to 

mitigate negative effects while maintaining the ecological health of surrounding 

environments. The focus of many studies concerning western American dam projects is 

not one of redemption and restoration; rather, they serve as historical records of 

unfettered development and the absence of environmental foresight.  

In his book Building the Ultimate Dam: John S. Eastwood and The Control of 

Water in the West, engineer and historian Donald C. Jackson focuses on the origins of a 

period between the 1930s and 1970s known as the Big Dam Era. Utilizing his 

background as a civil engineer, Jackson applied technical and scientific analysis to large 

western dam projects while developing the historical, social, and political narrative of 

their construction.
7
 Citing engineering journals such as the Journal of Electricity, Power, 

and Gas and historians such as Donald Worster, Jackson created a technical and 

historical review of the origins of western dams.
8
 Focusing on hydraulic engineer John S. 

Eastwood throughout the book, Jackson created the historical context and illustrate the 

corruption of Eastwoodôs humanitarian irrigation plans by powerful corporate interests.
9 

The emphasis of Jacksonôs book illustrated the tensions between dam designers, public 

interest, and private capital. Reynolds further dissected western hydroelectric dams and 

the innovations in technology which influenced design worldwide.
10

 Echoing the 

                                                           
7
 Donald C Jackson, Building the Ultimate Dam: John S. Eastwood and the Control of Water in the 

West. (Lawrence: University of Kansas Press, 1995), ix-x. 
8
 Ibid., 1, 225. 

9
 Ibid., 1-12. 

10
 ¢ŜǊǊȅ {Φ wŜȅƴƻƭŘǎΣ ά¢ŜŎƘƴƻƭƻƎȅ ƛƴ ǘƘŜ !ƳŜǊƛŎŀƴ ²ŜǎǘΥ ! 5ƛŦŦŜǊŜƴǘ aƻŘŜƭΣέ The Journal of the 

Society for Industrial Archeology, Vol. 22, No. 1, (1996), 5-10. 
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observations of Worster and Solomon, Reynolds declared the importance of western 

dams as crucial in establishing the origins of public water projects.  

Michel Hiltzikôs Colossus: Hoover Dam and the Making of the American Century 

provided a more comprehensive study of the effects of massive dam projects in the 

American West. Unlike Jackson, Hiltzik focused on less controversial aspects of western 

dams and provided a general historical narrative of the era. Citing Worster and Jackson, 

Hiltzik chose sources indicative of the balance he attempts to create between his critiques 

of environmental history and the realities of industrial progress. The majority of literature 

concerned with large western dams referenced the works of some of the earliest 

American historians and naturalists such as John Muir. Colossus extensively referenced 

Muir and John Wesley Powell, due to their positions of authority within their respective 

fields and their roles as outspoken critics of western dam infrastructure from the start.
11

  

Hiltzikôs book lacks an assessment of how dams impact the surrounding environment and 

local culture. The scope of Colossus is focused on the process of constructing the Hoover 

Dam and not on the environmental effects of damming the Colorado River. 

Jacksonôs and Hiltzikôs exclusion of environmental issues can be explained by the 

subject focus and historical context of their work. However, most environmental 

historians focus heavily on the environmental impacts of large-sized dams. One of the 

first to draw public attention to the emerging environmental degradation caused by 

western dams was Rachel Carsonôs book, Silent Spring. The book is credited with 

influencing Americaôs grassroots environmental movement while in its infancy. 

Environmental historians have cited Carson since her publication in 1962. Carsonôs work 

                                                           
11

 Michael Hiltzik, Colossus: Hoover Dam and the Making of the American Century. (New York, NY, 
Free Press, 2010), 470,474. 
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shed light on the creeping ecological disaster caused by previous generations who 

championed big dams for their economic and utilitarian prowess.
12 While historians such 

a Hiltzik chose the industrial and engineering history of western dams, Carson 

undoubtedly inspired a generation of historians to view the negative environmental 

impact of large dams as part of the structures narrative. 

Donald Worsterôs Rivers of Empire: Water, Aridity, and the Growth of the 

American West, is a highly influential work within the field of environmental history. 

Similar to Jacksonôs analysis of the competing desires between private capital and public 

interest, Worsterôs work is highly critical of big dams and their impact on western 

American culture.
13

 According to him, the conventional mythos of western opportunity 

and development was constrained by corporate powers which controlled the water and 

electricity provided by large dams.
14

 Private influence and resource control resulted in 

exploitation of consumers and an entrenched social order.
15

 By illustrating environmental 

degradation and the disproportionate wealth accumulation by western elites, Worster 

argues that massive dams helped create environmental and cultural impacts that can still 

be felt to this day. Rivers of Empire is important to the narrative of all dams and is 

pertinent to the subject of small dams.  

Political scientist Williams R. Lowryôs 2003 book, Dam Politics: Restoring 

Americaôs Rivers, echoes the message of Rivers of Empire but provides contemporary 

insight into the issues surrounding large western dams. His analysis of the state of 

                                                           
12

 Rachel Carson, Silent Spring. (Boston: Houghton Mifflin, 1962), 129-154. 
13

 Donald Worster, Rivers of Empire: Water, Aridity, and the Growth of the American West. (New York: 
Pantheon Books, 1985), 129-154. 

14
 Ibid., 217-256. 

15
 Ibid.,4. 

http://www.bibme.org/
http://www.bibme.org/
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Americaôs water infrastructure is less condemning than Worster. Dam Politics examined 

the environmental and cultural impacts of large-sized dams in a decidedly more nuanced 

fashion than Worster and Carson. Lowryôs book acts as a continuation of Rivers of 

Empire and Silent Spring by emphasizing the environmental damage caused by big dams 

and advocating for their restoration and redesign to foster ecological sustainability.
16

 John 

Warfield Simpsonôs 2005 book, Dam! Water, Power, Politics, and Preservation in Hetch 

Hetchy and Yosemite National Park, repeats much of the same argument made by 

Worster and Lowry. However, Simpsonôs emphasis on the damming of the Hetch Hetchy 

Valley near Yosemite National Park expands on the cultural and economic issues of large 

dam projects. Simpsonôs criticism of corporate controlled public utilities resonated with 

Worsterôs examination of western economic dominance by private entities through 

control of state-funded water infrastructure. The difference in Simpsonôs Dam!, is his 

assertion that western and native cultures suffered due to the environmental and 

economic effects caused by the damming and private control of the Hetch Hetchy Dam.17 

Despite the negative ramifications of the western dam movement, preservationists 

and environmental professionals have adjusted their approaches in addressing large dams. 

Most literature on the topic lacks a balance of viewpoints but reflects a rise in 

professionals advocating mitigation of infrastructure necessities and environmental 

concerns. Large dams and western infrastructure are important to this thesis because they 

have influenced environmental and preservation movements throughout America. One 

                                                           
16

 William R. Lowry, Dam Politics: Restoring America's Rivers. (Washington, D.C.: Georgetown 
University Press, 2003), 60-90. 

17
 John W. Simpson, Dam!: Water, Power, Politics, and Preservation In Hetch Hetchy and Yosemite 

National Park. (New York: Pantheon Books, 2005), 147-290. 
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concern within the field of preservation has been the challenges dam projects pose to 

cultural landscapes, local heritage, identity, and symbolism. 

Illustrating the negative impacts of cultural disturbance, Barbara J. Cummings 

investigated the encroaching development into the Amazonian Basin in ñDam the Rivers; 

Damn the People: Hydroelectric Development and Resistance in Amazonian Brazil.ò
18

  

By documenting the effects of modernization on local peoples and their culture, 

Cummings clearly articulated remedies for what she portrays as attacks on social justice 

and cultural identity.
19

 Additionally, she explicated the hypocrisy in the environmental 

slogan ñsustainable development.ò The reality is that many developments called 

sustainable are actually corporately funded, extractive programs that are without social 

equality and justice available to affected peoples.
20

 Spending the majority of her article 

documenting and explaining how dam projects adversely affect local communities and 

the environment, Cummings advocates for a conscious linking of environmental issues 

and human rights in order to unify their impacts.  

Historian Daniel Klingensmithôs 2007 book, One Valley and a Thousand: Dams, 

Nationalism, and Development, expanded on Donald Jacksonôs work with a deeper 

exploration into American perceptions of these structures after the Big Dam Era. 

Klingensmith demonstrated the negative impacts of big dams and their role in displacing 

millions of people and destroying river ecosystems.
21

 Adding to Donald Worsterôs 

analysis of the role big dams play in creating environmental ruin and human suffering, 

                                                           
18

 Barbara J. Cummings, Dam the River; Damn the People: Hydroelectric Development and Resistance 
in Amazonian Brazil. Geo-Journal, Vol. 35, No. 2, (1995), 151-160. 

19
 Ibid.,153-159. 

20
 Ibid.,159. 

21
 Daniel Klingensmith, One Valley and A Thousand: Dams, Nationalism, and Development, (New 

Delhi: Oxford University Press, 2007), 1-41. 
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Klingensmith observed the importance of large dams to a nationôs water infrastructure 

and its national identity as a symbol of modernization.
22

  He juxtaposed governmental 

desire for water utilities with the danger large dams pose to local cultures and 

environments. By applying his analysis to contemporary dam issues, it becomes clear that 

preservation and environmental concerns can be balanced with infrastructure 

requirements rather than the total removal of large dams. 

Denis Cosgrove, Barbara Roscoe, and Simon Rycroftôs, ñLandscape and Identity 

at Ladybower Reservoir and Rutland Water,ò provided an example of the contemporary 

struggle between rural residents and two large-scale water projects. The authors 

illustrated the power of dams in affecting the cultural identities of residents by changing 

their cultural and physical landscapes. They depict local concerns regarding the balance 

of large water projects with impacts to the surrounding cultural landscape. Peakland 

residents lamented at the intrusion of the Ladybower Reservoir, holding it responsible for 

the ñloss of local identity.ò
23

 Similar to Lowryôs insights, Cosgrove, Roscoe, and Rycroft 

recognized the necessity of large dams for water utilities and hydroelectric energy while 

demonstrating the strain dam projects put on the identity of local residents.
24

 The visual 

impacts of the Ladybower Dam are indicative of negative effects caused by large dam 

construction. 

Maria Kaikaôs ñDams as Symbols of Modernization,ò parallels the circumstances 

of Lowery and Cosgrove, Roscoe, and Rycroft. She described the social strife that arose 

                                                           
22

 Daniel Klingensmith, One Valley and A Thousand: Dams, Nationalism, and Development, (New 
Delhi: Oxford University Press, 2007), 1-41. 

23
 Ibid., 536. 

24
 John W, Simpson, Dam!: Water, Power, Politics, and Preservation In Hetch Hetchy and Yosemite 

National Park, (New York: Pantheon Books, 2005), 345-348. 
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in the construction of Greeceôs Marathon Dam. Greek citizens were conflicted between 

the desire to modernize and to preserve their traditional cultural identity.
25

 Like 

Ladybower Dam, the designers of Marathon Dam attempted to blend the project with 

existing structures already in its landscape. Lowery, Cosgrove, Roscoe, and Rycroft, and 

Kaika helped to demonstrate the growing trend among planners and designers to 

incorporate issues of cultural identity to mitigate the impacts of dams. Philip Van 

Huizenôs article, ñBuilding a Green Dam: Environmental Modernism and the Canadian-

American Libby Dam,ò presented a positive example of blending environmental concerns 

with utilitarian necessities and economic growth.
26 Van Huizen investigated the Libby 

Dam on the Canadian-American Kootenay River Basin and offered recommendations to 

unify development and preservation efforts.  

Van Huizen, Cosgrove, Roscoe, and Rycroft analyze similar issues in each of 

their respective topics. However, the Ladybower Dam was designed and constructed with 

preservation issues as a primary concern. The Libby Dam was built in the 1940s and 

modified several decades later to mitigate its detrimental effect on the surrounding 

environmental and cultural landscape. Van Huizenôs article provides an example of a 

contemporary project that demonstrates the shift in how preservationists view dams. 

Cultural historians, geographers, and social scientists of various disciplines have 

carried out analyses of dams and their effect on national identity and economic growth.
27

 

                                                           
25

 Maria Kaika, ά5ŀƳǎ ŀǎ {ȅƳōƻƭǎ ƻŦ aƻŘŜǊƴƛȊŀǘƛƻƴΥ ¢ƘŜ ¦ǊōŀƴƛȊŀǘƛƻƴ ƻŦ bŀǘǳǊŜ ōŜǘǿŜŜƴ 
Geographical Imagination and MaterialityΦέ Annals of the Association of American Geographers, Vol. 96, 
No.2 (2006), 276ς301.  

26
 tƘƛƭƛǇ ±ŀƴ IǳƛȊŜƴΣ ά.ǳƛƭŘƛƴƎ ŀ DǊŜŜƴ 5ŀƳΥ 9ƴǾƛǊƻƴƳŜƴǘŀƭ aƻŘŜǊƴƛǎƳ ŀƴŘ ǘƘŜ /ŀƴŀŘƛŀƴ-American 

[ƛōōȅ 5ŀƳΣέ Pacific Historical Review, Vol. 79, No. 3, (2010), 418-453. 
27

 Diane Barthel, άHistoric Preservation: A Comparative AnalysisΣέ Sociological Forum, Vol. 4, No. 1, 
(1989), 87-105.; tƘƛƭƛǇ ±ŀƴ IǳƛȊŜƴΣ ά.ǳƛƭŘƛƴƎ ŀ DǊŜŜƴ Dam: Environmental Modernism and the Canadian-
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However, the majority of environmental historians are less concerned with questions of 

cultural significance and more concerned with the negative environmental effects of 

dams.
28 More than thirty years of literature on this topic have yielded persuasive evidence 

highlighting the harmful effects of dams.
29 However, ecologists and environmental 

historians are beginning to approach dam studies with more impartiality, recognizing that 

dams can have both negative and positive effects on local ecology.
30

  

In his article, ñWhen Dams Werenôt Damned: The Public Power Crusade and 

Visions of the Good Life in the Pacific Northwest in the 1930s,ò historian Wesley Arden 

Dick presented a comprehensive history of dams in the American Pacific Northwest. 

Dick provided insight into the events that led to the founding of the environmental 

grassroots movement. Citing Ernest Callenbachôs Ecotopia and Donald Worsterôs Rivers 

of Empire, Dick built his case for the evolution of environmental activism and direct-

action in the Pacific Northwest. Asserting that ñdams kill rivers,ò he explains the history 

of taming the rivers of the Northwest and local reactions to dam projects over time.
31

 

Published in 1989, Dickôs piece provides a window into growing public concern over the 

ecological impacts of large dams. 

Emphasizing the origins of western dam projects, Dick explains how the well-

intentioned conservationism of the New Deal drove the construction of large dams. The 
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prevailing thought of the 1930s promoted conservation of natural resources through 

manmade control. Initially, public and political reception was strong and full of praise for 

the ñusher[ing] in of a new western movementéò
32

 Politicians and planners of the day 

sought to create an electrified utilitarian utopia in the West. Dick documents the entirety 

of western water history, beginning with the promotion of large dams by the Franklin 

Roosevelt administration through the environmental awakening of the American public.
33

  

Echoing Dickôs insight into the foundation of Americaôs environmental movement, 

D.T. Kuzmaik discusses the disposition of America environmentalism. Kuzmaik coupled 

the history of environmental movements in America with the analysis of the motivations 

which influenced American opinions of environmentalism.
34

 He clarified the grassroots 

origins of American environmentalism by demonstrating the ebb and flow of public 

opinion and activism across the United States and its history.
35 Three major periods are 

identified for sustained environmental action: 1890-1920, 1933-1943, and 1960 to the 

present day. Kuzmaik attributes these events in public consciousness to ñissue-attention 

cycle.ò
36

 Throughout American history, environmental movements have swelled with 

public and institutional support. 

Kuzmaikôs analysis of grassroots American environmentalism is made tangible in 

B.D. Dhawanôs 1989 article, ñMounting Antagonism towards Big Dams.ò Author and 

professor Dhawan discussed the drawbacks to large dam projects and the ambivalence of 
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the irrigation planners and engineers toward ecological and cultural concerns.
37

 Basing 

the majority of his critiques on massive dam projects in India, he Dhawan illustrated the 

mounting pressure and vocal discontent for dam projects coming from ecologist, media 

outlets, and the public. Dhawan called into question the logic behind continued 

proliferation of dams, citing deforestation and soil degradation from rising salinity.38
 As 

stated before, Dhawanôs article is indicative of criticism coming from many scholarly 

fields, including environmental historians. However, he closes his article by making 

recommendations for ecological and environmental inclusion into future dam design. 

Maria Salethôs work, ñBig Dams Controversy: Economics, Ecology, and Equity,ò 

argues that balance cannot be found between environmental concerns and large dams.
39

 

While the negative effects of large-sized structures are demonstrated in environmental 

literature, ecologists and environmental historians like Dhawan call for an ecologically 

friendly approach toward dam design. Saleth is a representative of traditional 

environmental conscience which finds Dhawanôs call for a middle ground between 

economic benefits and ecological concerns infeasible. 

Salethôs opinion reflects the primary attitude held by environmental historians for 

the past several decades. J. Bandyopadhtat, B. Mallik, M. Mandal, and S. Perveenôs 2002 

article, ñDams and Development: Report on a Policy Dialogue,ò takes a more balanced 

approach towards looking at dams. The authors provided close scrutiny to the process in 
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which dam projects have traditionally been developed.
40

 They critique the exclusion of 

various stakeholder groups from the development and planning of dam projects. Using 

India as an example, they point out the traditional economic and infrastructure benefits of 

large water projects
41

 and contrast the promoted gains with the adverse effects of these 

projects.
42  

Extensive recommendations for improvements to policy formation are presented 

in the conclusion of ñDams and Development.ò Bandyopadhtat, Mallik, Mandal, and 

Perveenôs proposal reverberates with Letitia Obengôs final recommendations in her 

article ñShould Dams be Built? The Volta Lake Example.ò Contrasting the beneficial 

aspects of dams, particularly in underdeveloped countries, with associated environmental 

degradation, Obeng organizes the standard grievances of many ecologists concerning 

dam projects.
43  Construction costs, environmental change, social disruption, and a 

limited lifespan of these structures left professionals feeling disenchanted towards dams. 

Though years apart in publication, Perveen and Obengôs articles are representative of a 

movement towards observation of the negatives and a move to correct or mitigate 

ecological harm while balancing the positive benefits of dams. 

Obengôs investigation into The Tennessee Valley Authorityôs (TVA) 

multipurpose reservoir system illustrates the benefits provided by the system. Obeng uses 

diverse examples to provide a balanced view of dam projects. The reservoir system is 

credited with controlling destructive seasonal flooding, preventing and controlling soil 
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erosion, and providing hydroelectric power and a reliable water supply. she draws a 

distinction between large dams, such as Africaôs Lake Volta project and the Hoover Dam, 

with the millions of small dams throughout the world. Obeng states that smaller dams 

provide greater water storage along with flood and erosion control on a small scale when 

compared to their larger counterparts.
44

 Dams of diminutive size provide a great deal of 

positive benefits, including hydroelectric power and the enhancement of fisheries and 

waterways. The author raises the question: ñCan dams be made environmentally safe?ò 

Distinguishing between ecological change and adverse damage caused by dams, Obeng 

asserts that the question should not be, ñShould we build dams?ò But rather, ñHow can 

humans design dams to meet economic and utilitarian needs with environmental 

protection?ò
45  

Over the past fifty years, large dams have been identified as culprits in the 

destruction of ecosystems and cultures. There are specific sub-areas of study within the 

greater subject of dams. However, the lack of connection between the environmental and 

cultural studies will continue to hurt movements attempting to correct the negative effects 

of large dams. Currently, a call to unify both issues is underway as preservationists 

advocate that the natural environmental and human cultures are synonymous. As 

advocated by Cummings, Cosgrove, Roscoe, and Rycroft, professionals linked to 

environmentalism are beginning to connect these issues. 

A brief investigation of the National Register of Historic Places (NRHP) reveals 

that dams are in a precarious place. While many states have several dams on the NRHP 
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which possess strong ties to local economic and cultural history, unrecognized and 

unpreserved, the majority of those designated are large in size, leaving a host of smaller 

dams unidentified and assessed. 

The disparity in preservation efforts can be blamed on the massive scale and 

overall technological achievements of large dams. Ignoring smaller structures undermines 

local culture and identity, and hinders the accuracy of the historical record. Small dams 

are more abundant than their large-sized counterparts and do not cause the same amount 

of ecological impacts. An investigation of preservation practices and NRHP literature 

helps clarify why professionals have overlooked small dams. 

The passage of the Historic Preservation Act of 1966 codified American 

preservation and allowed for the professionalization of the preservation field. It tasked 

the Secretary of the Interior and the National Park Service with creating a framework for 

the federal organization of American preservation. The law established the NRHP as the 

primary preservation standard. Government publications like the ñNational Register 

Bulletin: How to Apply the National Register Criteria for Evaluationò are official 

documents designed to set guidelines and rules for the nomination process to the 

NRHP.
46 The assessment process is divided into four primary criteria, labeled A through 

D, as well as seven Criteria Considerations. While official register bulletins are created 

with public use in mind, greater understanding of the register can be found in texts like 

William J. Murtaghôs 2006 book, Keeping Time: The History and Theory of Preservation 

in America, which provides an introduction to American historic preservation and the 
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tenets of the NRHP system. However, Murtagh fails to elaborate on the slow progress of 

American preservation efforts.   

Sociologist Diane Barthelôs 1989 article, ñHistoric Preservation: A Comparative 

Analysis,ò expands upon Murtaghôs slim explanation of Americaôs slow move toward 

historic preservation. Barthel contrasted American preservation with the older 

preservation practices of Great Britain. Highlighting the different social environments 

within each country, she presents a clearer picture as to why American preservation 

lagged behind Britain for close to a century.
47

 While he neglects to comment on the 

contemporary differences between both countryôs  interpretations and commitments to 

historic preservation, Andrew Kirk and Charles Palmerôs 2006 article, ñWhen Nature 

Becomes Culture: The National Register and Yosemiteôs Camp 4: A Case Study,ò 

criticized the stagnation in American preservationôs scope of acceptable historic sites. 

Kirk and Palmer hint that the nomination of sites like Camp 4 in Yosemite National Park 

is an attempt to expand the parameters of what is considered historically significant in the 

U.S. 

Camp 4 was nominated early in the twenty-first century and deemed significant 

for its connection to a group of rock climbers responsible for founding the Northface 

clothing brand.
48 The successful listing marked an easing in the rigid nature of the NRHP 

nomination guidelines. The main focus of ñWhen Nature Becomes Cultureò is a 

pronounced avocation for non-traditional sites.
49

 The subject of the Kirk and Palmer 
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article is related to Paul Bentelôs ñWhere Do We Draw the Land? Historic Preservationôs 

Expanding Boundaries.ò Bentel promotes a serious reexamination of the boundaries of 

the National Register and values of American preservation.
50

 His argument for a 

relaxation of NRHP standards coincided with Kirk and Palmerôs support for the 

nomination of non-traditional sites, subjects, and structures. Each author represents an 

emerging consensus within American preservation that believes notions of aesthetic-

based preservation are outdated and must be changed to accommodate Americaôs 

growing cultural diversity. 

Like Bentel, Kirk and Palmer support a new way to apply National Register 

standards to historic properties and structures. They advocate that the National Register 

be used as a vehicle for advocacy by including non-traditional and underrepresented 

histories.
51

 Elaborating on the sentiments of Kirk and Palmer is John H. Sprinkle who 

campaigned for a modification for National Register Criterion Consideration G.
52 

Sprinkle articulated that this criterion, known as the fifty -year rule, needs to be 

reevaluated in order to achieve a realistic representation of American history.  

Comparable to the Kirk and Palmer call for a redefinition of significance, 

Sprinkle argued that changing or abolishing Criterion Consideration G would serve as 

evidence of the growing movement to modernize historic preservation from within. 

Rejection of non-traditional sites and the fifty-year rule are what Sprinkle refers to as 

relics of a bygone era.  Perceptions of aesthetics and preservation etiquette have changed 

little since their creation by the National Park Service in 1935. Sprinkle asserts that the 
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stagnation of American preservation has unintentionally created a system of rigid 

standards that serve to enforce nationalistic narratives of a non-factual version of U.S. 

history. 

The NRHP traditionally has been viewed as a neutral party in the creation of 

historic narratives.
53

 Still, literature presents a different picture. John Sprinkleôs article 

explained the nature of the NRHP and its ability to sculpt historical narratives that they 

benefit the nation-state and stifle alternate histories.
54

 Kirk and Palmer call for the 

blurring of lines within the NRHPôs assessment and designation of properties and sites. 

All authors argue that historic preservation and the NRHP must be allowed to incorporate 

non-traditional sites and histories in order to create an accurate historical record.  

Kirk and Palmer assert that opinions within preservation are shifting with respect 

to seeing nature and culture as synonymous. If applied to dams, the results would be a 

balance between the historical significance and negative environmental impacts of a 

structure. Dams listed in the National Register are overwhelmingly massive waterworks, 

which represent an antiquated national identity that celebrated modernization and 

progress over the natural environment or cultural lifeways. A new interpretation of the 

NRHP would result in diversity amongst the kinds of dams listed in the National 

Register. Increased variety in types and sizes recognized by preservationists will enhance 
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local and regional historical narratives. As issues of water conservation continue to grow 

in importance and severity, small historic dams could serve as an alternative to large 

dams for preservationists due to their minimal impact and possible benefits to local 

ecology and culture. Small dams could also aid in the promotion of local environmental 

heritage and help move the National Register discussion closer to recognition of the 

connection between nature and culture. 

Changes in the types of sites and properties nominated would benefit small dams. 

As previously stated, the majority of dams listed in the National Register are large in 

scale and typically part of the western hydroelectric infrastructure. Nominating small dam 

types such as industrial-civic, earthen, or vernacular will be easier when 

recommendations by preservationists like Sprinkle are heeded. As ecological concerns 

move to the forefront of public discourse, it is logical to predict that large dams will 

continue to come under fire for their environmental and cultural impacts. While the 

backlash against large dam projects continues in various states throughout the U.S., it is 

important to create a framework regarding the removal or preservation of dams in the 

future.
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CHAPTER II I  

AN OVERVIEW OF TEXAS DAMS  

 

The state of Texas is no stranger to the positive and negative effects of dams. It 

has roughly 7,500 dams, more than any other state. Dams were a critical part of Texas 

industry, flood control, agriculture, and recreational life well before its establishment as a 

state in 1845. Given this past, one would assume that Texas would enthusiastically 

recognize the historic contributions of dams to the stateôs public water infrastructure and 

economic development. This does not seem to be the case. As of 2014, only four Texas 

dams were listed in the National Register of Historic Places (NRHP). Furthermore, only a 

small number of these structures have received some kind of preservation designation by 

the Texas Historical Commission  

The reality of the stateôs emerging water crisis has begun to change the way 

lawmakers and state officials approach water policy. Current management and regulatory 

authorities were implemented in response to the devastating drought and subsequent 

flooding of the 1950s. Contemporary weather and climate conditions are similar to those 

that led to the founding of water conservation programs. If these trends continue 

unabated, they pose a threat to the integrity and health of historic small dams throughout 

the state. 

Early Water Conservation to Texas Water Plan 2012 

Water accessibility was an issue for Spanish missionaries and soldiers, who began 

arriving in the 17th century.55 They employed minimal oversight and saw to the 
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construction of small dams and aqueducts.
56

 It was not until the late-nineteenth century 

that modern methods of recordkeeping and regulation related to water access and control 

became common practice within Texas.
57 Growth of centralized authority and statewide 

water infrastructure has historically come in response to severe and sustained weather 

patterns.
58

 Extreme drought and flooding of the early twentieth century resulted in a 

series of state governmental actions lasting from 1904 to 1925. During this time, the state 

saw the first public development of water resources, drainage districts, creation of 

conservation and reclamation districts (river authorities), and water control districts.
59 

New agencies developed and organized irrigation, storage, flood mitigation, and water 

supply districts around the state. Additionally, the state created the Texas Board of Water 

Engineers (TBWE) in 1913. State leaders also created river authorities beginning in 1917, 

fresh water supply districts in 1919, and water control and improvement districts in 1925. 

A predecessor to the Texas Commission on Environmental Quality (TCEQ), the 

TBWE was the primary early state authority concerning water development. In 1949, 

U.S. Sen. Lyndon B. Johnson requested help from the federal government in creating a 

statewide water program. In response, the U.S. Bureau of Reclamation issued the report 

ñWater Supply and the Texas Economy: An Appraisal of the Texas Water Problem.ò The 

report analyzed state water policy, recommended water supply planning, and endorsed 

the establishment of an official water plan and adjoining regulatory agencies. 
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Formal Texas water policy began to take shape in 1956. Judging from the 

historical record, major policy change consistently followed significant drought and 

flooding in Texas. The seven years previous to 1956 were the driest in the stateôs 

recorded history, often known as the drought of record. The following year, immense 

rains bombarded the state causing every major river system to flood.
60

 Contemporary 

Texas water planning is a direct result of the events of the drought of record and 

subsequent flooding. The 1957 Water Planning Act created the Texas Water Resource 

Planning Division as part of the Board of Water Engineers. The state tasked the group 

with assigning water resource planning to regions around the state. The goal was to help 

communities identify their water requirements and develop resources to meet those 

projections. 

The first statewide water plan entitled, ñA Plan for Meeting the 1980 Water 

Requirements of Texas,ò was published in 1961 at the request of Gov. Price Daniel. The 

report drew upon historical and contemporary data, and predicted reservoir and other 

infrastructure developments needed to sustain Texas water supplies until 1980.
61 Six 

additional state water plans, created between 1968 and 2012, have informed and guided 

Texas water infrastructure and policy until the present day. Each report includes pertinent 

statistical projections such as population growth, rainfall, climate, financial costs, and 
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water supply requirements. Emphasis on resource conservation has steadily increased as a 

management strategy since publication of the 1984 State Water Plan.
62

 

Regional Water Planning  

The advent of regional water planning began in 1996 as a result of a devastating 

ten-month drought that caused statewide crop failures and some municipalities to 

completely run out of water.
63

 The following year, the Texas Legislature passed the 

general appropriation bill Senate Bill 1. Included were steps to improve the management 

and development of water resources across the state. In addition, the legislation created 

the contemporary regional water planning process by establishing a framework that 

began from the ground up. The process requires both local and regional stakeholders to 

develop a consensus-based regional water plan to address future supply requirements.
64

 

Each regional plan provides a basis for the development of a comprehensive state water 

plan every five years.
65  
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Federal and State Agencies 

 Oversight of water management and infrastructure falls to several state and 

federal agencies. Within each regional planning area, various state agencies provide 

consultation and technical support in the development of regional and statewide water 

plans. Federal agencies have had a hand in the development of Texas water policy for 

more than fifty years. As a result of the extreme flooding following the drought of record, 

federal agencies helped develop a series of flood control dams and reservoirs around the 

state. Similarly, federal monies have poured into Texas and have acted as the primary 

funds for much of the stateôs water development. The agencies include the Bureau of 

Reclamation, Army Corps of Engineers, and the Soil Conservation Service, now the 

National Resource Conservation Service (NRCS). 

Contemporary water planning in Texas revolves around water classifications 

created by state law: surface, ground, drinking, and water quality.
66

 Each designation is 

governed by its own set of rules that establish usage, amount, and purpose for use. The 

complex nature of Texas water law has its roots in the early state water policy of the 

1800s. Spanish and English common law, combined with state and federal case law, have 

had a major hand in the development of Texas water law. 

Currently, the stateôs response toward water planning and conservation has been 

slow and minimal in its scope. The publication of Texas Water Plan 2012 stands as a 

poignant illustration of this fact. The report includes summaries of regional water 

districts, projections of population growth, current and future supply necessities, and 
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potential climate models. The document culminates with recommendations that outline 

methods and strategies to maintain the stateôs water supply until 2060. The Texas Water 

Plan 2012 does not explicitly discuss small dams. However, policies recommended for 

the next several decades could damage a large majority of small historic dams in Texas. 

As of 2012, Texas had 188 reservoirs capable of storing 1.5 acre-feet of water per 

capita.
67

 While the numbers seem impressive, the facts paint a much more dismal picture. 

Population and regional growth have placed increasing demands on Texasô current dam 

and reservoir infrastructure. By comparison, the state had 179 major reservoirs that stored 

2.5 acre-feet per resident as of 1980.
68

 However, reservoir construction slowed 

significantly over the next two decades.
69

 If current population trends continue, the state 

stands to have the lowest water storage numbers since the drought of record during the 

1950s. This shortfall will make it difficult to meet the water demands of future 

populations whose growth is projected to cause a storage capacity to amount to only 1 

acre-foot per citizen if changes are not made.
70 The obvious need to expand and improve 

Texas water infrastructure is imperative to the stateôs future. 

In response to these possible realities, current planning has begun to shape the 

future of Texasô water infrastructure. Like each water plan before, the 2012 edition of the 

Texas Water Plan is based on data provided by regional water planning groups in order to 

gauge the future water requirements statewide. State agencies, universities, and various 

non-profit organizations are beginning to articulate the seriousness of water scarcity in 
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the stateôs immediate and long-term future.
71

 The 2012 Texas Water Plan recommended 

several methods for preserving and increasing the stateôs water storage capacity over the 

next several decades. 

The most costly recommendation came in 2011 as part of the stateôs Regional 

Water Plan. The document calls for the development of twenty-six new major reservoirs 

(5,000+ acre-feet), the majority of which would be located east of Interstate Highway 

35.
72 These new additions to the state water infrastructure are estimated to satisfy 16.7 

percent of the stateôs total water demands until 2060.
73 

Placement of the new reservoirs is 

a key concern regarding the feasibility of Texas Water Plan 2012. As required by the 

Texas Water Code, the legislature has slowly begun to designate possible new reservoir 

locations to meet the recommended goal of twenty-six new sites.  In addition, federal 

action such as protection of ecologically sensitive areas has narrowed the viability of 

potential reservoir sites.
74 Looming water shortages have not yet translated into consistent 

action on the part of state and local officials; however, it is clear that water will be at the 

forefront of Texas political and environmental issues in the coming decades. 
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The recommendation for new reservoirs highlights the reality of the stateôs 

crumbling dam infrastructure.
75

 A 2008 study by the TCEQ found that out of 1,888 dams 

and reservoirs served, 245 were in what it termed ñbad condition.ò
76 Approximately 

2,000 dams were built through the 1950s and 60s in response to the flooding that 

followed the drought of record. These dams are primarily flood control and retention 

features. The designed functionality of a dam is roughly fifty years. Because a large 

number of dams were built after the drought of record, many have or will soon reach their 

design lifespans.
77

 As population has grown around these once rural structures, many 

older dams pose a safety hazard to surrounding communities. Local and state agencies 

need to make decisions regarding the repair or removal of these dams if they hope to 

mitigate possible damage from a breach or collapse. 

The 2012 water plan indicated that surface water will play a major role in the 

coming decades. The focus on major reservoirs and closer scrutiny of already existing 
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small dams will have negative effects on the preservation of small historic dams. In the 

event that Texas experiences a major flood event, a rush to build new water infrastructure 

could accelerate and exacerbate the removal of small dams without proper investigation 

into the resource. While Texas is slow to update its water infrastructure, many scientific 

and political indicators point to an eventual mobilization to address the issue. 

Historic Preservation: Texas Dams 

The legislature established the Texas State Historical Survey Committee, later 

known as the Texas Historical Commission (THC), in 1953.
78

 Over the ensuing decades, 

the THC created several designations to document and protect historic resources. The 

Official Texas Historical Marker Program has become synonymous with Texas 

preservation. In 1962, the contemporary marker program began as a means of 

commemorating and identifying a diverse range of significant historic resources. The 

THC issues three types of markersðHistoric Texas Cemetery (HTC), Recorded Texas 

Historic Landmark (RTHL), and subjectðand it also provides oversight of the Texas 

Centennial markers from the 1930s.
79 The various types of markers provide dates, names, 

and basic information about the historical significance of locations or structures.
80

 

The category of State Archeological Landmark (SAL) is part of the Antiquities 

Code of Texas.
81

 By itself, the designation does not protect resources from alteration or 
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destruction; however, it does require that any work that has the potential to impact a 

resource on public land as part of government subdivision or project utilizing public 

funds must be approved by the Texas Historical Commission before work may begin. 

Since the Antiquities Code of Texas took effect in 1969, thousands of resources located 

on public lands have been designated. The code requires that all state and local agencies 

comply by notifying THC of ñground-disturbingò activity on public land.
82

 The THC has 

designated some small dams under its Official Texas Historical Marker Program while 

the Antiquities Code has documented others. Dams currently designated by the State of 

Texas include: Saffold Dam, Seguin; Renfro Dam, Goldthwaite;  Martindale Lumber 

Company: Dam B; Martindale, and the Mission San Francisco de la Espada Dam, Ditch 

and Aqueduct; San Antonio. Furthermore, river authorities and watershed districts are 

subject to compliance with the stateôs Antiquities Code and must contact the THC 

regarding construction or disturbance of any kind.
83

 These preservation guidelines have 

been in practice for many decades.  

The preservation of structures with time-determinate lifespans is complex. 

Though a dam may be in excellent structural health or receive rehabilitation, possible 

future safety concerns must first be investigated. Presently, THC practices of 

documentation and maker designation are adequate as preservation tools given the finite 

nature of dams. Similarly, SALs maintain the option to address the potential safety needs 

of a structure while providing state protection. There are many more small dams with 
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historical value that have yet to be identified or nominated to state or federal preservation 

programs. 

With the passage of the National Historic Preservation Act of 1966, federal 

preservation programs were available to Texas. Currently, four Texas dams are listed in 

the NRHP. The Medina Dam at Mico is the fourth largest dam in the nation and is listed 

for its role in economic and design histories. Two of the four dams currently listed are 

small in size and excellent examples of historic structures; Seguinôs Saffold Dam and the 

Old Stone Dam in Allen. Both possess high levels of historical significance, integrity, and 

safety.  

Located on the Guadalupe River, the Saffold Dam is one of the four Texas dams 

listed in the National Register. The structure is a textbook example of an industrial-civic 

dam. Constructed in 1895 by Henry Torell, it is situated on a natural outcropping in the 

riverbed. Later, the addition of hydroelectric generators ran Torellôs adjacent mill and 

provided power for the city of Seguin. In 1907, the dam conveyed to the city, which 

retains ownership today. The resource is identified as significant to historical patterns of 

engineering, industrial, and settlement histories. 

The Old Stone Dam is also a prime example of an industrial-civic dam. Erected in 

1874 by the Houston and Texas Central Railway Company, the dam and neighboring 

watering station provided water for railway cars. Later inundated as a result of a dam 

built in 1912, the Old Stone Dam later resurfaced following destruction of that later dam. 

The town of Allen now owns the resource and has successfully designated it a State 

Archeological Landmark. 
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The nominations of these two small dams recognize the structures for their 

historical contributions to industrial, agricultural, transportation, and other broad patterns 

of history. It is clear from the four dam nominations that small dams typically receive 

consideration under the NRHPôs criterion A, as larger dams are usually linked to criterion 

C.
84

 Developed to aid resource evaluation, the criteria also help identify ñthe range of 

resources and kinds of significance that will qualify properties for listing in the National 

Register.ò
85

 

Terminology  

The following chapters consist of focused discussions regarding small dams. 

Thus, it is beneficial to clarify to the reader that the terminology and language used 

throughout this thesis allows for a uniform understanding of its content and stated 

objectives. The most important definition in this work is the term dam. The basic 

understanding of a dam is a type of structure that impounds a waterway or controls the 

flow and level of a body of water. The word dam, however, is often a general term for 

anything that retains water of any volume. In this thesis, the word dam refers to structures 

often located across creeks, streams, or bodies of water and with a minimal impound 

capacity of 500 acre-feet or more. Structures such as temporary gabions (retaining walls) 

and agricultural features like stock or earthen tanks are not defined as dams in this thesis. 

According to an article by Anne Chin, Laura R. Laurencio, and Adriana E. Martinez, 
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ñThe Hydrologic Importance of Small- and Medium-Sized Dams: Examples from 

Texas,ò no standard dam size classifications exist. In Texas, official state standards 

determine dam size based on a combination of height and reservoir storage.
86

 Currently, 

there are 87 dams classified as large, 1,945 dams classified as intermediate, and 5,120 

dams classified as small. This thesis will adhere to size classification set forth by the 

State of Texas in multiple policy documents. Texas divides size into three categories: 

small, intermediate, and large. Small is defined as a dam under forty feet in height and 

less than one thousand acre-feet of reservoir capacity.
87

 All of the dams in this typology 

adhere to this definition.
88

 

 Figure 1. State of Texas Size Classification Criteria 
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Types of Dams: Vernacular, Earthen, Industrial-Civic 

The primary small dam types this typology will focus on are vernacular, earthen, 

and industrial-civic. It is important to define the differences between these kinds of small 

dams in order to distinguish and understand the qualities and character synonymous with 

each specific type. 

Vernacular 

Vernacular is defined as a structure that meets the size criterion of a small dam, 

built by a layperson or someone other than a professional engineer with a design that 

emphases functionality rather than style or craftsmanship. The materials are locally 

sourced or of immediate origin and typically show little evidence of shaping or additional 

refining. Rock, stone, and other rubble can be found along with low grade concrete or 

aggregate, wood, or rebar. 

Earthen 

Earthen or earth dams are the most numerous type of dams in Texas.
89

 They are 

relatively inexpensive and easy to build in comparison with concrete or professional 

waterwork projects. Earthen dams are gravity structures often used for flood mitigation 

and water retention. Mainly constructed from dirt, they may utilize addition material such 

as rock and rubble as stabilizing fill materials. It should be noted that stock tanks or 

contour structures designed for water catchment or diversion structures may qualify as 

small earthen dams if they meet both the size and storage capacity criteria noted earlier.  
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Industrial -Civic 

Industrial-civic dams are structures of various designs that are built using more 

complex designs and a higher caliber of materials than earthen or vernacular dams. They 

may include, but are not limited to, steel or metal interior support, concrete, cement, 

brick, and stone. They can be designed and constructed by both professional and 

unskilled labor. They are often owned by state or local governments, including 

municipalities. 

Texas has three categories for potential hazard levels of dams: low, significant, 

and high. The classifications are designed to assess the structural health of a dam and the 

level of threat it may pose to the surrounding area.
90 The typology in this thesis will not 

address current systems of dam safety and classification used in the state of Texas. Its 

main objective is to create a framework for identifying dam types and assessing its 

significance and integrity. However, it is suggested that the ñHydraulic Adequacy 

Qualification,ò established by the State of Texas should be consulted as an aid for 

preservationists when assessing a dam.
91

 

                                                           
90

 Texas State Senate Committee on Natural Resources, The Senate Committee on Natural Resources 
Interim Report to the 81

st
 Legislature: Dam Safety, February 2009, 102. 

http://www.senate.state.tx.us/75r/senate/commit/c580/c580.FINALDamReport80.pdf 
91

 Texas State Senate Committee on Natural Resources, The Senate Committee on Natural Resources 
Interim Report to the 81

st
 Legislature: Dam Safety, February 2009, 102. 

http://www.senate.state.tx.us/75r/senate/commit/c580/c580.FINALDamReport80.pdf 



 

41 
 

CHAPTER IV  

IMPERATIVES FOR PRESERVATION  

 

Historically, American preservation has been a tool to maintain traditional 

American standards of significance,
92

 although some present-day preservationists may 

classify such standards as culturally narrow and ethnocentric. The National Historic 

Preservation Act of 1966 was heavily influenced by its predecessor, the Historic Sites Act 

of 1935. As a result of this earlier legislation, much of the NRHP is rooted in aesthetic 

and cultural values of Anglo American society during the 1930s. ñNational Register 

Bulletin: Guidelines for Evaluating and Documenting Traditional Cultural Landscapesò 

details the traditional ñEuro-Americanò prejudice of the National Register by exalting the 

objective or physical elements of a property above all else.
93

  Historic preservationist 

John Sprinkle referred to this built-in ethnocentrism as a system that enforces 

nationalistic narratives and non-factual history.
94

 Other preservationists have voiced 

concerns over the narrow nature of properties listed in the National Register and 

emphasized the need for a larger scope in the types of sites and resources considered for 

nomination to the register. It appears that contemporary American preservation has 

slowly begun to expand its scope beyond traditional understandings of NRHP guidelines. 

A growing consensus among professional preservationists has resulted in a greater 

awareness of multi-ethnic interpretations of cultural and historic resources. Native 

American religious or ceremonial sites and natural landscapes are examples of sites that 
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received different treatment under the traditional evaluation processes of the National 

Register. 

Since the 1980s, preservationists have interpreted NRHP language to reflect 

broader American society and its history. As a result, there was an expansion of what 

kinds of history deemed representative of American culture. In addition, changes in social 

attitudes regarding race, culture, gender, and the environment helped to broaden the types 

of listed resources. The most notable effect of the change in interpretation and application 

of the NRHP may be the type of buildings chosen for preservation. This change is best 

demonstrated by the shift from glorification of high-style architecture in early American 

preservation to a more balanced focus that includes vernacular construction and design. 

Early homes and buildings listed in the NRHP were either designed or built by celebrated 

architects or were fine examples of specific architectural styles. Massive structures, like 

the Hoover Dam in Nevada, are comparable to the works of famous architects such as 

Frank Lloyd Wright and often considered the archetype of their style or kind. Simply put, 

many large dams currently listed in the National Register are celebrated for their ñhigh-

engineeringò just as Wrightôs buildings are regarded for ñhigh-architecture.ò
95 Often, 

structures such as bridges are nominated to the NRHP under criterion C for their 

contributions to the field of engineering.
96

  Resources deemed significant for their 
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architecture or engineering are often turning points in the history of that resource. The 

massive hydroelectric dams of the 1930s are deemed significant because they represent 

major progress and change in the history of dams.  

Beginning in the late 1960s and early 1970s,ò vernacular houses and buildings 

began to find acceptance in the NRHP as attitudes within American society and the 

historic disciplines began to exemplify a new understanding of diversity in cultural 

significance.
97

 Vernacular construction personified the new social history as slave cabins, 

rural barns, and other buildings became the physical expression of various cultural 

histories. In addition, vernacular structures and homes often facilitated or had a direct 

link to the historic event for which the site was nominated. For this reason, vernacular 

houses are often nominated using Criterion A or C.
98  

The same rationale can be applied to historically-significant small dams. Like 

vernacular and non-traditional houses, these structures are important to local and regional 

history. Some small dams can be significant to the economic, transportation, or industrial 

development of an area. Others are connected to larger patterns of history, such as 

recreation and infrastructure, at the state or national levels.
99  
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A brief investigation of properties listed in the National Register between the late 

1960s and the late 1990s shows that large or high-engineered dams make up the majority 

of dams listed to the NRHP by most states; Texas is no exception. Small vernacular and 

industrial-civic dams are a much smaller portion of the dams in the National Registerôs 

ranks nationwide. However, analyses of NRHP listings reveal an expansion in the types 

of resources nominated in the last decades of the twentieth century. 

Currently, preservationists work to identify the intrinsic and cultural significance 

of resources in conjunction with the traditional emphasis on architecture and aesthetic 

features. However, it is clear from the disparity between the number of high-engineered 

and vernacular dams listed in the National Register that these resources have yet to 

experience a shift in perception like other historic resources have previously experienced. 

Based on the National Register, the aesthetic or technical merits of dams have been 

valued over historical significance. It is clear from reading samples of NRHP listings that 

there has been a noticeable change in the interpretation of historic homes and bridges 

over the past four or more decades.
100  

It is logical to see vernacular, industrial-civic, and some earthen dams in the 

evolution of the National Registerôs methodology for assessment of significance. These 

structures could have an effect on the public perception of dams similar to that which 

vernacular houses had on the public understanding of what made a resource historically 

significant. Small dams have the potential to humanize resources that have traditionally 

been championed solely for their utilitarian contributions and engineering achievements. 

In Texas, contemporary preservation responsibilities are delegated to the Texas Historical 
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Commission, often resulting in historical markers or designation as a State Archeological 

Landmark. However, a convergence of issues surrounding the stateôs water infrastructure 

threatens to damage many identified and unidentified historic dams. 

Factors Effecting Dam Preservation 

In Texas, dams follow the general rules of water infrastructure regarding the 

placement and design for a specific structural type. Location is chosen based on a site 

with the greatest strategic advantages to meet the desired function of the project.
101

 Large 

dams in the state are typically located near metropolitan areas or on major rivers and are 

used primarily for surface water retention. Small dams are mainly found in rural locations 

and serve a host of diverse functions.
102

 Dams embody the famous words of architect 

Louis Sullivan, ñform follows function,ò in that the form of a dam follows its design 

function. However, the applicability of this phrase is different for dams than for 

buildings.  What makes dams different is that the locations are also aspects of function. 

Whether for agriculture, storm water control, or recreation, the functions of small dams 

often dictate that they are found in rural or isolated areas, often on the periphery of urban 

centers.
103

 In addition, small dams and are not intended to serve large populations like 

structures of the Big Dam Era in the West. 
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The design purpose of small dams causes them to be located in areas where 

contact with the general public is infrequent. Additionally, the localized nature of their 

designed function often precludes them from general public sight or knowledge.
104

 Their 

physical absence from sight and minimal impact to population centers has made small 

dams virtually invisible to most Americans. In Texas, these issues are compounded by 

the nature of land distribution and the history of federal and state involvement in water 

infrastructure. Out of nearly 7,500 dams in the state, sixty percent are located on private 

land.
105

 The Texas Commission on Environmental Quality (TCEQ) is the primary state 

agency in charge of dam management and safety in the state. TCEQ is authorized to 

monitor the health of all dams, both public and private, in the state. However, as of 2008, 

the TCEQ inspected less than one thousand of the state owned dams in the last twenty 

years.
106

 Moreover, a number of small private dams are exempt from oversight.
107

 In 

recent years, TCEQôs regulatory power has been diminished as many dams located on 

private land became exempt from oversight.
108

 Limited access to structures on private 

land impacts the accuracy of the TCEQôs dam inventory.  
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The reduction in regulatory action is only one of many issues threatening the 

health of Texasô small dams. Age, lack of funding, drought, population, and a historical 

precedence for flooding, all threaten the viability of a majority of Texasô water 

infrastructure. The following summary of contemporary issues affecting the 

sustainability, longevity, and integrity of small dams in Texas forms the background and 

context for the typology in Chapter Four. 

 Small dams are at a higher risk from these factors, as any combination of factors 

could breach or damage these structures. The possible loss of these resources warrants 

identification and review of all historic or aged small dams. It seems that resources with 

historic significance are in limited number around the state. Harm to these structures is 

probable if action to identify, document, and preserve them is not taken. The following is 

a recounting of contemporary issues concerning the health of small dams in Texas. 

Threats to the Resources  

Drought  

State climatologist John-Nielsen Gammon stated that Texas is currently 

experiencing the worst drought since the 1950s.
109 Gammon estimates that current 

weather conditions could last until 2020.
110 While rainfall has increased since 2013, more 

than seventy percent of Texas remained under drought conditions as of June 2014, with 
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more than twenty-one percent of the state classified in extreme or exceptional 

conditions.
111

 The combination of high summer heat and lack of rainfall has lowered 

surface water in reservoirs and rivers. It has also dramatically accelerated use of the 

stateôs groundwater supply.
112 Texasô total reservoir system water levels dropped to sixty-

seven percent statewide as of June 2014;
113 as a result, many large dams are showing the 

structural wear because of the drying of reservoir beds.
114 Prolonged absence of rain and 

extreme heat reduces ground moisture; this causes contraction and shifting in the soil. 

The movement causes dams to crack, often beginning first at its concrete base.
115  

 Relaxed regulation and continued exemption of dams from state inspection has 

increased structural degradation of small dams due to lack of rainfall. Current weather 

combined with reduced funding, advanced infrastructure age, structural degradation, and 

decreased oversight has the potential to develop into an emergency. Historically, severe 

drought in Texas abruptly ends with extreme flooding, and the drought of record ended 

with such an event in 1957 when torrential rains blanketed a majority of Texas.
116 

Legislation passed in response to the flooding of the fifties proved to be too late to 

prevent or mitigate potential flood damage. Given the similarities between the severity of 
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both the drought of record and current weather patterns, a rain event or succession of 

events has the potential to end drought conditions and stress aging dams beyond their 

capacities. 

Specifically, throughout most of Texas, it is more important to understand the 

effects of drought on earthen dams which comprise ninety-seven percent of such features, 

according to the U.S. Army Corps of Engineers.
117

 Rains make cracks worse in both 

concrete and earthen dams by undermining the structural integrity.
118

 The head of the 

TCEQôs Dam Safety Division, Warren Samuelson, stated, ñRain causes two main issues 

for cracked dams: it increases the size of the cracks, and it increases the amount of water 

that the dam must hold back.ò
119 Understood to have begun in October of 2010, Texasô 

current drought compares to the severity of the drought of record.
120

 Four years of severe 

drought and more than 4,700 dams identified as fifty years and older by the Corps of 

Engineers puts the TCEQôs assessment of hazardous dams into perspective.
121

 It is 

questionable if such small dams could withstand a flood like that of the late 1950s. 
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Private Property and Safety 

A major weather event that rivals that of 1957 may not come; however, it is likely 

that even more property damage could occur if it should. During the 1960s, Texas 

experienced the most recent dramatic increase in the number of dams constructed in the 

state. Since then, population centers have steadily encroached on the structures as people 

have settled near or downstream of dams. Because most Texas dams are small and 

located on private land, many citizens and residents are unaware of the threat they 

possess to downstream property. Still, some do not see a danger in being in the path of a 

dam, particularly given the low level of many Texas streams, lakes, and reservoirs in 

recent years.
122

 

It is unclear to what extent a major flood event would cause small dams to fail, 

but there is evidence of the damage a single breach can yield. Texas experienced one 

hundred and seventy dam failures over the past century.
123

 In 2008, the Rhine Lake Dam 

located in Van Zandt County failed.
124

 When last inspected in 1984, the dam garnered a 

                                                                                                                                                                             
http://www.damsafetyaction.org/TX/about-eaps/where.php. A major factor in concern about dam safety 
and the need for EAPs is the age of many dams. The National Inventory of Dams information on Texas 
ƴƻǘŜǎ ǘƘŀǘ нтр ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŘŀƳǎ ǿŜǊŜ ōǳƛƭǘ ōŜŦƻǊŜ мфллΣ ŀƴŘ ŀƴƻǘƘŜǊ упм ǇǊŜŘŀǘŜ мфрлΣ ŀŦǘŜǊ ǿƘƛŎƘ 
1,069 were built in the 1950s. Another 2,755 were built during the 1960s, which was when many USDA 
conservation programs assisted in funding hundreds of dams. These NRCS project dams are under state 
regulation and are regularly inspected. Many dams become a greater hazard as they continue to age and 
deteriorate. While hundreds of them need to be rehabilitated, lack of funding prevents the work. Another 
problem that complicates rehabilitation efforts, along with EAP compliance, is that the ownership of some 
older dams is not known or uncertain. 
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November 26, 2013, accessed December 2013. https://stateimpact.npr.org/texas/2013/11/26/if-rains-
refill-reservoirs-can-texas-dams-hold-up/.  
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5ǊƻǳƎƘǘ ¢ƘǊŜŀǘŜƴǎ ǘƻ ²ŜŀƪŜƴ 9ŀǊǘƘŜƴ .ŀǊǊƛŜǊǎΣέ Wall Street Journal, July 9, 2014Σ ǳƴŘŜǊ ά¦Φ{Φ bŜǿǎΣέ 
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 ±ŜǊƻƴƛŎŀ /ŀǎǘŜƭƻΣ άhǿƴŜǊǎ [ƻǎŜ [ŀƪŜ ŀŦǘŜǊ 5ŀƳ .ǊŜŀƪǎΣέ Time Warner Cable New, January 2008, 

accessed May 2014. http://austin.twcnews.com/content/news/208208/owners-lose-lake-after-dam-
breaks/. 
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good rating by the TCEQ. The Rhine Lake Dam was classified as low-hazard because it 

did not pose a risk to life. Though no property was damaged or people hurt, the breach 

eliminated the areaôs primary recreation attraction. As a result, residents grew concerned 

about a drop in their property value due to the loss of the lake.
125  

Currently, there is no mechanism to prevent development downstream from a 

dam.
126 This is most easily illustrated by the numerous additions of homes, 

neighborhoods, and other developments popping up in the outflow path of dams. Such 

growth has the potential to be a problem for all parties involved; roughly 7,300 dams are 

identified as hazardous to public safety and private property.
127 The rating levels 

established by the National Inventory of Dams (NID) increase with the amount of 

projected damage a dam failure could cause. The criteria are: 
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 ±ŜǊƻƴƛŎŀ /ŀǎǘŜƭƻΣ άhǿƴŜǊǎ [ƻǎŜ [ŀƪŜ ŀŦǘŜǊ 5ŀƳ .ǊŜŀƪǎΣέ Time Warner Cable New, January 2008, 
accessed May 2014. http://austin.twcnews.com/content/news/208208/owners-lose-lake-after-dam-
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Figure 2. TCEQôs Hazard Ranking and Criterion  

As with state dam totals, the total number of hazardous dams vary by agency and 

source data. However, variations between sources appears minimal as they all indicate 

that between eight hundred to one thousand Texas dams are likely to cause death and 

excessive property damage should they fail.
128

 The Corps of Engineersô service, the 

National Inventory of Dams (NID), provides a publically accessible source with up-to-

date accounting of Texas dam information. Analysis of the data shows that most dams are 

clustered around major population centers. With so many dams located near property and 

people, the large number of high-hazard dams makes sense. Still, it is difficult to 

understand why responsible parties, be they governments or private persons, allowed 

such an exorbitant number of dams near development to become structurally 

compromised. 
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As dams around the country become obsolete, many states started removing these 

structures. The efforts have resulted in thousands of dam removal projects nationwide.
129 

In comparison, Texas has removed thirty dams in its entire history.
130

 The potential risks 

that a dam poses to property and public safety is a concern among all parties and 

individuals involved. Still, issues regarding Texasô aging dam infrastructure remain on 

the periphery of the stateôs legislative agenda.  

Legislative Inaction 

A prime cause of legislative inaction has been a relatively mute response from the 

general public on the issue. Many Texans are unaware of the severe condition of Texasô 

dam infrastructure, particularly the potential damage to property and loss of potential 

historic resources. States such as Washington have been compelled to remove dams due 

to the direct impacts on local wildlife. Texas is without ñcharismatic fishò like the 

migrating salmon in the Pacific Northwest.
131

 Although marine ecology and river biology 

are protected within Texas waterways, research does not suggest that wildlife or other 

environmental factors have been the impetus for the removal of dams in the state. As a 

consequence, removal of a local dam is often in reaction to being defunct, structurally 

unsound, or obsolete. The same reactionary safety policy has been observed in state and 

federal systems of governance, funding, and dam monitoring agencies mentioned in 

previous chapters. The prime culprit for the inaction of local and state regulatory agencies 
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 !ƳŜǊƛŎŀƴ wƛǾŜǊǎΣ άvǳŜǎǘƛƻƴǎ ŀōƻǳǘ wŜƳƻǾƛƴƎ 5ŀƳǎΣέ American Rivers, accessed May 2014. 
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is the limited availability of funds used for repair and maintenance of public and private 

small dams in Texas. 

Ultimately, the financial and legal burden of a private dam is the ownerôs 

responsibility; however, historically, local, state, and in some cases, federal monies have 

been allocated to address failing private dams in Texas.
132

 Still, the Texas Legislature has 

recalled most of the expanded regulatory responsibility given to TCEQôs Dam Safety 

Division in 2008.
133

 In addition, the report found that hundreds of dams had never been 

visited by state inspectors. The State Auditorôs Office report gave goals and 

recommendations that the Dam Safety Program was to meet. According to Program 

Manager Warren Samuelson, a large portion of those requirements were completed as of 

2013. A majority of Texas dams classified as high or significant hazard have been 

inspected and or documented.
134

 Still, property ownersô rights kept the TCEQ from 

inspecting a handful of dams in the state.  

 

 

                                                           
132
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Funding 

Government funding for maintenance of privately-owned dams has some 

historical precedence in Texas.
135 At present, funds are made available primarily through 

federal and local agencies. The National Resource Conservation Service (NRCS) offers 

several funding programs: the Structural Repair Grant and the Operations and 

Maintenance Grant this is not used again in this chapter, so not needed.
136 Federal 

legislation has provided additional funds for the repair of multiple dams often located 

across several states.
137 Examples would include the 2014 Farm Bill. Federal money is 

often provided by local and state sponsors such as soil and water conservation districts, 

river authorities, counties, cities, and Water Control and Improvement Districts 

(WCIDs).
138

 

Currently, a comprehensive funding system on a statewide scale is unavailable. 

Some Texas counties, such as Williamson, pay for their dam maintenance through local 

taxes; however, such a system is not common practice throughout the state.
139

 Until such 

a system can be established, counties, municipalities, neighborhoods, or individual 

owners will continue to find difficultly securing funding for basic maintenance or repairs. 
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Therefore, it will continue to be difficult to identify structures with historical integrity 

and significance. 

Benefits of Addressing and Reforming Water Infrastructure 

State regulators and citizens have raised concerns about the threats aging, small 

dams pose to people and property. While some funding and increased regulatory 

oversight has been granted by the legislature, it has not been adequate to address the size 

and scope of the issues threating Texas dams.
140 Population statistics and climate 

projections indicate the state will be forced to address a multitude of troubled dams in 

response to a combination of age, drought, and flooding. The need may also come out of 

necessity to expand and update state surface water supplies and infrastructure. It is the 

recommendation within this thesis that Texas should be updating and expanding its water 

supply and infrastructure in order to prepare for projected future demand and potentially 

limited supply. However, preservationists should also study, identify, and take into 

account those historic dams that can be saved and preserved. 

The benefits of increased state involvement would save the State of Texas money 

in both the short and long term. The Association of State Dam Safety Officials calculated 

that $711 million dollars is required to repair all non-federal high-hazard dams in Texas. 

Most high-hazard dams in Texas are large in size and capacity. Still, medium and small 
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 άIn 2003, the Association of State Dam Safety Officials estimated that it would cost more than 
$711 million to rehabilitate the non-federally owned, high-hazard dams in Texas. However, federal and 
state funding available to dam owners to make repairs is limited. The National Dam Rehabilitation and 
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ŘŀƳǎΦέ {ǘŀǘŜ !ǳŘƛǘƻǊΩǎ hŦŦƛŎŜΣ άAn Audit Report On: The Dam Safety Program at the Commission on 
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dams provide economic benefit to downstream properties across the state and also may 

have historical significance. It is unclear how costly the rehabilitation of small, less 

hazardous dams would be; although, the cumulative benefit of small dams appears to be 

substantial enough to justify state or local action.
141 Preemptive action by Texas 

lawmakers will increase the likelihood that dams with the highest significance and 

integrity will be identified, assessed, and preserved. In addition, assessment of the stateôs 

small dam inventory could equally identify obsolete structures that could be removed as 

mitigation for the preservation of some small dams. Similarly, repair or rehabilitation of a 

historic dam would enhance public safety by strengthening such structures.
142 
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CHAPTER V 

TYPOLOGY  

 

As issues of water and infrastructure continue to grow in severity, all types of 

dams may eventually come under public scrutiny for their environmental impacts or threats 

to public safety. Texas governmental reports and documents clearly state the expanded 

role large reservoirs will have in the stateôs future water plan.
143

 Equally clear is the 

consensus among state conservationist to remove as many dams as possible to protect and 

ensure ecological health.
144 Small dams typically are less crucial to state infrastructure 

and less costly to build or maintain than their larger counterparts. Should Texas ever 

choose to cull aging or unsafe dams from its inventory, small dams will be likely targets. 

New water infrastructure projects could require mitigation through removal of aging 

dams. Similarly, Texas may take steps to reduce the number of aging or damaged small 

structures out of safety concerns. 

Currently, historically significant dams are not a top issue among the general 

public. Although voters recognize the need to revamp Texasô water policy and 

infrastructure, many may not fully grasp the ramifications that such a change may have 
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 άReservoir construction has slowly declined since the 1980s. While fewer reservoirs are 
recommended now than in early state water plans, they still play an important role in meeting needs for 
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on historically significant dams.
145 Given the various factors at play in the future of 

Texasô water infrastructure, it is logical to assume that the preservation of dams will 

eventually become part of the discussion.
146 As is true with all types of resources 

represented in the National Register, the majority of dams will not be nominated or 

preserved. From its inception, the mission of the NRHP has been to identify resources 

that ñpossess exceptional values or qualities in illustrating or interpreting the heritage of 

the United States.ò
147

 Thus, the goal of historic preservationists in Texas should be to aid 

and facilitate other professionals in the evaluation of small dams in order to save the best 

possible examples. 

Typology 

The following typology for the identification of types and assessment of integrity 

for small dams in the state of Texas is meant to address this need. The hope is this 

framework will aid in the identification and uniform assessment of such resources. This 

typology will provide an over of the kinds of small dams that can be found in the state 

and help preservationists identify the type, integrity, construction materials, and potential 

historic links to surrounding cultural landscapes. 

This typology will be useful for cultural resource managers, preservationists, 

archeologists, and environmental professionals that frequently engage with historical 
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resources. It can be an aid to the general public as a basic tool to assess and identify small 

dams on private property. The purpose of creating a typology specific to Texas dams is to 

help preservation and conservation efforts to identify small dam types while quickly and 

uniformly assessing their historical integrity and potential for preservation. The large 

quantity of dams in the state makes Texas an appropriate place to develop a typology for 

an assessment of these structures.  

This thesis does not attempt to serve as the official template for the assessment of 

all small dams in Texas; rather, the hope is that this typology can serve as a model for an 

official statewide field guide. Furthermore, it should be clear that the methodology for 

this framework is based on current National Register of Historic Places protocols for 

assessment and ascribes to the same definitions of the nomenclature used in the process. 

It is anticipated that this typology might serve as a supplement to the NRHP guidelines 

for assessment of historic resources. 

Creating a framework for the assessment of small dams will aid in planning for 

the removal of hazardous dams. Creating a uniform system of assessment will help 

mitigate legal entanglements with local governments and private citizens by providing an 

official process that establishes uniform standards for all Texas dams. It will assist in 

assessments of dams in Texas and potentially expedite decisions to preserve or remove 

structures. Also, uniform assessment increases the likelihood that small dams with the 

highest level of integrity and significance will be preserved.  

There is currently not a uniform style for the majority of small dams. No two are 

identical, even those with the same designed purpose. As previously noted, location is an 

aspect of a damôs design function. The location of a dam provides important clues as to 
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its intended function. Such information is useful in determining the types of resources 

preservationists may find on a specific cultural landscape.  

The form of a small dam is often determined by its location. While function can 

dictate a damôs physical location, its form is determined by the features of the site. Two 

basic forms have become standard for almost all small dams: massive and structural.
148

 

Identifying the material makeup of a structure is important in confirming observations of 

the damôs form and function. The kinds of materials are often indicative of a certain type 

of dam; for example, earthen dams are always built with a soil composite, while 

vernacular structures can be a mix of masonry, concrete, or various local materials. 

Industrial-civic dams tend to be built from concrete and other professional-grade 

construction materials. Texas dams can be divided into two general categories based on 

their size and functions. A majority of large Texas dams are used for water impoundment, 

retention, and flood control.
149

 Small dams can serve a multitude of functions such as 

agriculture, recreation, industry, and retention. The primary differences between small 

and large dams are size and the scope of their effect on broader society. Large dams tend 

to serve major populations, while the impacts of small structures tend to be focused on a 

local or community level. 

This typology is organized into six sections: types (subtypes), function, form, 

materials, cultural landscape, and integrity assessment. Each division is designed to aid 
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 Donald C. Jackson, Great American Bridges and Dams, (Washington, D.C.: Preservation Press, 
(1988), 44-48: Massive: A structure that uses its sheer mass (bulk) of materials to resist hydrostatic water 
pressure. Structural: Utilizes the shape of its design to resist hydrostatic pressures and allows for a 
sustainably reduction in amount of materials used. 
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the user in assessing a damôs individual characteristics in order to identify type and 

integrity. The following are the objectives for each section of the typology. 

Types and Subtypes 

An explanation of how to identify vernacular, earthen, and industrial-civic dams 

is provided. A brief history of each type will be provided along with listing of character 

defining features.
150

 Following a discussion of all three types, a list of each designôs 

subtypes are listed and identified by their character defining features. 

Function 

A discussion about the various functions of all dams will begin with a macro view of 

different kinds of dams. This section illustrates the importance of a damôs function in 

shaping its form and type. 

Form 

A brief history and scientific explanation is included in the explanation of each form. 

Understanding the form of a dam will help with identification and assessment of the 

structureôs integrity. 

Materials 

Identification of materials used in a small damôs construction can yield much information 

about its type. A listing of the materials used in specific styles of dams is provided. 

 

Cultural Landscape 

A brief overview of the types of dams associated with a specific cultural landscape and 

methods for identifying dams in the field is provided.    

 

Integrity Assessment 

This will be an instructional guide for how to assess a structureôs integrity through 

identification of the seven aspects of inquiry. 
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 U.S. Department of The Interior, National Park Service, Guidelines for the Treatment of Cultural 
Landscapes: Defining Landscape Terminology, accessed June 2014. 
http://www.nps.gov/tps/standards/four-treatments/landscape-guidelines/terminology.htm. The NRHP 
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64 
 

Types 

The three categories of small dams are classified as vernacular, earthen, and 

industrial-civic. A visual inspection is the first step in discerning between the three types 

while identifying a damôs subtype is more nuanced. It is difficult to identify type and 

subtype using only one component of this typology due to the lack of uniformity in small 

dams. A great deal of variety exists within the confines of the three major types covered 

by this typology. The following section covers the three major types by identifying where 

they are found, by providing contextual histories, and by noting several character-

defining features. A review of potential subtypes helps the user prepare for the 

subsequent sections by demonstrating the way each contributes to the grouping. 

Vernacular dams 

Identification ï Vernacular:  

For preservationists, the term vernacular refers to architecture concerned with the 

domestic and functional instead of monumental or decorative constructions. Such dams 

were often designed and constructed by unskilled builders to serve personal or 

community needs and functions. These structures are often located on rural land along 

creeks, streams, and drainages.
151 Their physical composition varies, as vernacular dams 

utilized local materials for construction. They can also vary in size but tend to be below 

the forty-foot standard established by the State of Texas. 
152
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 Texas Parks and Wildlife Department, Texas River Guide, accessed June 2014. 
http://www.tpwd.state.tx.us/publications/nonpwdpubs/water_issues/rivers/navigation/riddell/bridgesan
ddams.phtml. private dams are on small creeks and non-navigable waterways due to Texas law. 
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 ¢ŜȄŀǎ {ǘŀǘŜ !ǳŘƛǘƻǊΩǎ hŦŦƛŎŜΣ An Audit Report On: The Dam Safety Program at the Commission on 

Environmental Quality, SAO Report No. 08-032, Ch.2 pg.102, May 2008, 
http://www.sao.state.tx.us/reports/main/08-032.pdf.  
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Vernacular dams potentially possess a great amount of historic significance as a 

result of their construction by unskilled builders and their possible connections to local, 

and even broader, histories. The structures can be both privately or publicly owned but 

typically are found on private, non-navigable waterways. Few vernacular type dams are 

identified by the THC or included in NRHP listings for Texas. As stated in previous 

chapters, private ownership seems to be the primary factor behind the lack of 

preservation. However, financial incentives provided by the state may garner the support 

and involvement of private owners in preservation activities. The resources potentially 

possess significance under criteria A, C, and D.  Vernacular dams are often associated 

with settlement, agricultural, or recreational histories. Likewise, they may have strong 

connections to various patterns of history and likely possess archeological artifacts. The 

design and materials are unique to each individual vernacular dam. In addition, they can 

be either completely manmade structures or incorporate natural features, such as 

outcroppings in the riverbed. Vernacular structures could easily meet criterion C, as they 

ñrepresent a significant and distinguishable entity whose components may lack individual 

distinction.ò
153

 

Examples: 

The dam which inspired this thesis has no official name. Thus, for the purposes of clarity, 

it is referenced as the Blue Heron Dam on Cypress Creek in Wimberley. The structure was built 

in 1945 by the Weatherford, Cook, Bernon, Smith, and Dupree families, along with other stake-

holding families on the immediate waterfront. The dam was constructed solely for recreational 

purposes. The community agreed the Blue Heron Dam would function as a private swimming 
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66 
 

area for the families involved in its creation. Various members of the families, all of whom were 

unskilled in engineering practices, built the structure using local materials, concrete, and several 

steel beams sunk into the riverbed for support. Blue Heron Dam is an example of a vernacular 

dam with high historical integrity and is representative of the strong connections to local histories 

such structures reflect. 

Blue Heron Dam would be eligible under National Register criterion A because it is 

connected to broad patterns of history such as settlement, recreation, and post-World War II 

development. It would also be eligible under criterion C, as it represents a specific method of 

construction. More so, it is a distinguishable entity that embodies a distinctive type. In terms of 

integrity, the dam meets Criterion Consideration G, as it is roughly sixty-nine years old. 

The integrity of the dam is high when assessed with the seven aspects of integrity 

outlined by the NRHP. Its location is original, as are its materials. The dam retains its original 

design and has not been altered in any way. The setting of the Blue Heron Dam has changed little 

since construction and has remained in its traditional recreational use for waterfront residential 

developments. Its workmanship is part of what makes it unique. It reveals a regional technology 

that can be observed in Central Texas dams of the same era.  

 
Figure 3. Blue Heron Dam, Wimberley, Texas 
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History - Vernacular:  

Vernacular dams make up sixty percent of Texas dams located on private lands. 

This figure is not surprising considering that eighty-four percent of land in the state is 

privately owned.
154 Because of private landowner rights, some small dams have not been 

identified or investigated by state agencies. Thus, many remain undocumented and 

unprotected. The funds and manpower needed for the construction of a vernacular dam 

would have been minimal compared to industrial-civic dams and other massive or 

structural projects. 

Character Defining Features ï Vernacular:  

Vernacular design values the domestic and functional over the monumental or 

monolithic. Such features are typically reflected in the minimal or unskilled appearance 

of vernacular dams. In addition, the structures are built using local materials. Both the 

design and material makeup are the most unique features of vernacular dams.  

Industrial -Civic Dams 

Identification ï Industrial:  

For this typology, industrial-civic dams are classified as structures used by 

industries, such as railways and mills. Also included are structures built or maintained by 

a government or sub-division of government. Industrial-civic dams are typically concrete, 

possibly designed or built by skilled or professional engineers. Such resources are often 

remnants of former production centers, such as a mill, which utilized the hydroelectric 

power or diverted water for industrial uses. Also, the dams may have once been privately 
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 General Land OfficeΣ ά¢ŜȄŀǎΥ CŀǊƳ ŀƴŘ wŀƴŎƘ [ŀƴŘǎ /ƻƴǎŜǊǾŀǘƛƻƴ tǊƻƎǊŀƳΣέ ōǊƻŎƘǳǊŜ, 2, accessed 
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owned but were sold or maintained by a government entity. Function is not an identifier 

in discerning type. 

Examples: 

Industrial-civic dams may be connected to the larger history of an area or region. 

Examples of these types of historical connections are present in several dams currently 

identified by the State of Texas. The Old Stone Dam in Allen, represents such a case. 

Built in 1874 for the Houston and Texas Central Railroad,
155

 it impounded water on 

Cottonwood Creek for use in an adjoined watering station. The dam and the station are 

both significant to the transportation and economic histories of the area. Expansion of 

railways into Allen and Dallas would not have been possible without water impounded 

by the dam. Resources such as the Old Stone Dam in are minimal in number compared to 

the thousands of dams in the state. Though some resources, such as Old Stone Dam and 

Saffold Dam, have received some level of preservation, more historically significant 

small dams have yet to be identified by state or national preservation efforts. 

The Old Stone Dam and its adjoined water station were found significant under 

criterion A for their connection to transportation and settlement histories.
156

 The dam is 

more than one hundred years of age and meets the NRHP fifty year rule. The structure 

possesses good integrity, possibly because of its previous submersion by a large dam 
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Associates, Inc., City of Allen, Texas, (2002), 1-9.; George C. Werner, "Houston Texas Railway Center," 
Handbook of Texas Online, modified March 12, 2014, accessed October 12, 2014. 
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downstream.
157 The location and design of the Old Stone Dam are original and have not 

been harmed or altered. The setting remains rural and has not changed since the 

resourceôs period of significance. The materials and workmanship remain original and 

intact. The large block stones of the dam, in conjunction with the structureôs location, 

enhance a strong historical feeling. 

 
Figure 4. Old Stone Dam, Allen, Texas 

 

History - Industrial:  

Industrial-civic dams in Texas are a scarce resource in the state. These structures 

were used in industrial production and small-scale hydroelectric production. They may 

also be used in irrigation, recreation, and flood mitigation. At present, several small, 

industrial mill dams exist in the state with little acknowledgement of their significance. 

Structures such as these hold historic value and deserve a closer investigation by 

preservationists.  

 

                                                           
157
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History - Civic:  

These dams are often owned or purchased by local or state government bodies 

and could be designed by professional engineers or funded and maintained by a 

government entity due to their possible strategic location or function. Often, the 

management of industrial-civic dams falls to a local or state government in order to keep 

a strategic dam functioning. 

 
Figure 5. Rio Vista Dam San Marcos, Texas 

 

Character Defining Features- Industrial -Civic: 

 Some defining features of industrial-civic dams can be their materials, location, 

function, and overall quality of design and construction. Industrial-civic dams can serve 

industrial or public functions and are typically more durable when compared to earthen or 

vernacular structures. Reinforced concrete and other high-quality construction materials 

make up these structures. The resources are often owned by a government entity as they 

have historically, or more recently, performed vital tasks for the local community. A 

benefit of being government property may be regular maintenance of the structure over 
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time. For example, some municipalities such as San Marcos and Seguin have engaged in 

restorations efforts to repair small historic dams which are vital to local economy. 

Earthen Dams 

Identification ï Earthen: 

Earthen dams are the most massive of the small dams in this typology. They are 

also the most plentiful of all dam sizes in Texas. Currently, there are 6,986 earthen dams 

statewide, according to the Texas Commission on Environmental Quality. Earthen dams 

are water-retarding structures made from materials such as dirt, rock, timber, stone, etc. 

Because of the relatively cheap cost of materials and construction, earthen dams come in 

a variety of sizes. They can be small, intermediate, or large by State of Texas 

standards.
158 The structures have few functions in comparison with vernacular or 

industrial-civic dams. Earthen dams are often built for flood mitigation and water 

retention. Both functions are employed in agricultural irrigation and public water supply. 

However, the majority of earthen dams in Texas function in some type of water control or 

diversion. A majority of earthen dams in Texas are massive in nature and take the form of 

gravity operations. The structural form is chosen for earthen dams due to the effective use 

of extreme mass to repel water pressure.
159 For in-depth analysis of gravity dams, see the 

form section of this typology. 
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Examples: 

Though earthen strucutures are the most abundant dam type in Texas, many are larger 

than the size constraints of this typology. Earthen structures such as NRCS dams are often of 

medium size and can be found in rural areas. Similarly, private flood control structures have had 

settlements slowly encroach on their once-isolated location. The close proximity to people and 

property makes the condition of earthen structures increasingly important. Since a small earthen 

dam in the Central Texas area could not readily be identified as an example for the typology, the 

flood control dam located in the Purgatory Creek Natural Area in San Marcos is offered as an 

alternative example, although it is not of the proper age for historic preservation consideration. 

Despite its relatively young age, the dam provides an excellent example of the types of materials 

and functions common to earthen dams. Constructed in the 1980s, the dam has prevented two 

major flood events from impacting San Marcos. The structure is built from earthen materials such 

as soil, rock, and boulders, with a spillway constructed of reinforced concrete. Additionally, 

Pugatory Creek Dam represents the type of location that could house an earthen dam. Because 

flood control is a primary function of the structures, small earthen dams may be found on or near 

creeks, rivers, or flood plains. The Upper San Marcos Watershed District had the Purgatory Creek 

Dam built in response to flooding episodes along the Guadalupe River tributary in the 1970s.ò
 160

 

Earthen dams are typically of large or medium size because of their design, which 

uses their massive size to impound great volumes of water. For this reason, it is unlikely 

that a publicly-owned earthen structure will be small in size. It is possible that privately-

owned earthen flood control dams may meet the criteria; however, access to such 

resources would require cooperation with the owners. 
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Purgatory Creak Dam would be eligible under criterion A of the National Register 

as it is significant within the larger regional history of San Marcos and the watershed 

area. It is not unique in its form as a large earthen dam, however, and therefore might not 

be considered eligible under criterion C. The location and design of the Purgatory Creek 

Dam are original and have not been changed or disturbed. The materials are original, and 

the workmanship is visible when compared to other control dams built by the Upper San 

Marcos Watershed. However, the dam does not generate a historic feeling because it 

dates to 1989 and does not meet the Criterion Consideration G. 

 
Figure 6. Purgatory Creek Dam, San Marcos, Texas 

 

History - Earthen: 

A large portion of earthen dams in Texas were designed and funded by the federal 

government in the 1950s and 1960s in response to the drought of record.
161

 As stated 
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earlier, the drought ended in 1957 with massive flooding.
162

 In response, the State of 

Texas passed a series of legislation throughout the late 1950s which helped establish 

2,000 earthen dams, or flood-retarding structures, to aid the state in flood mitigation and 

retention of water. According to the Texas State Soil and Water Conservation Board, 

these dams existed ñon private property, and were designed and constructed by the 

United States Department of Agriculture and the Natural Resources Conservation Service 

(NRCS).ò
163

 The dams were built under an agreement between property holders and the 

federal government. Landowners provided the property while the government designed 

and funded the projects with maintenance by local governments and partners. The NRCS 

stated that local partners were ñrequired to obtain and enforce easements, conduct 

operation and maintenance (O&M) inspections, maintain the structures, and implement 

land treatment measures in the watershed.ò
164

 Given the nature of their function as flood 

control structures, these resources are often located in fields and pastures.
165 The caveat 

for the construction of these dams was that land owners or local partners, such as 
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 The Texas State Water Plan 2012 provided a detailed account of the reason for the large USDA 
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counties, cities, and water control and improvement districts, assumed legal liability and 

monetary responsibility concerning maintenance. However, the reality of budgetary 

shortfalls in recent years has left these dams under-maintained. Some funding was 

allocated by the State of Texas in 2011; however, earthen dams remain an underfunded 

resource. Though 2,000 earthen dams can be attributed to the efforts of the NRCS and 

other watershed and soil districts throughout the state, more than 4,000 earthen dams can 

be attributed to private and state construction. 

Character Defining Features - Earthen: 

These structures are made of earthen materials, typically local soil, rocks, and 

stone, and possibly wooden and concrete features. The materials are constructed into a 

large water-retarding structure which utilizes the bulk of its size and materials to 

function. Originally, the Soil Conservation Service built earthen dams to slow storm 

water and prevent local soils from washing into waterways, but they also proved useful in 

the impoundment of water in lakes and reservoirs. Large earthen dams are typically used 

for retaining increased volumes of flood waters and releasing them in a controlled flow to 

mitigate potential damage. 

Subtype 

Vernacular, earthen, and industrial-civic dams are present in an array of forms and 

designs that help to create the damôs subtype. The primary types of small dams only 

require a few basic observable features to help identify them. A damôs sub-type is more 

descriptive and requires a closer look at the various components regardless of its major 

type. When writing about the subtype of a small dam, it is appropriate to address the dam 

by its full description of features.  
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For example: 

Type: Vernacular Type: Earthen 

Subtype: Stone/Concrete/Buttress Subtype: Earth/Gravity 

 

The components that encompass a damôs subtype must first be identified. From 

there, a formula can be applied to help generate a basic signifier for a specific dam. The 

general features needed for subtype assessment are its form and materials.  In this 

typology, form is understood as the engineered design utilized to obstruct water. 

Materials refer to the totality of the physical resources that make up the dam. For small 

dams in Texas, only a few combinations of form and material exist, but it is perceivable 

that a multitude of subtypes exist around the country.  

Function 

The function of a dam refers to its intended design purpose. To begin, the user 

must take note of the location of the dam, which can help reveal its designed function. 

The three types of dams reviewed in this typology can serve multiple functions, though 

individual structures often have a specific task. The following represent the primary 

purposes of vernacular dams. 

Recreation 

Some of the dams were built for the expressed purpose of recreation, often 

swimming or boating in the small lake they produced. For others, recreation is a 

byproduct of the damôs primary function. There is often no single telltale sign in the 

structural design that distinguishes recreational dams from any other vernacular function.  
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Agriculture  

Irrigation is a common agricultural use for vernacular dams throughout the state. 

Whether for crops or livestock, vernacular dams serve to divert of water for agricultural 

purposes. Evidence of diversion or extraction systems are sometimes present if the dam 

was used for irrigation.  

Flood mitigation 

Small vernacular dams are typically not involved in flood mitigation in Texas as 

their size is not effective in deflecting floodwaters due to overtopping.
166 Diversion of 

storm water would be the most likely application for vernacular dams and flooding.
167

 

Some functions of industrial dams in Texas were for railroads, mill s, and small-scale 

hydroelectric projects. Such dams may function as flood control structures that require 

governmental funding due to the important role they dam may play in protecting local 

property and lives. The most massive earthen dams are used to impound rivers for the 

creation of reservoirs and artificial lakes. Used for irrigation, municipal drinking water, 

and the prevention of property damage by mitigating the flow of floodwaters.
168 

Industrial-civic and earthen dams can perform similar functions. The difference is in the 

amount of water small earthen dams are able to manage compared to their intermediate 

and large counterparts. In addition, small earthen structures tend to be located close to 
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populated areas. Some of these structures have been engulfed by the growth of nearby 

metropolitan areas while others function on the periphery of civilization, providing 

protection for property and water for local municipalities or agricultural work. 

Form 

According to Donald Jackson in his book Great American Bridges and Dams, the 

traditional form of dams can be divided into two separate spheres: massive or 

structural.
169

  The dichotomy is rooted in the origins of dam construction and design. 

Massive dams are often simplistic in design and material and utilize the sheer bulk of 

their size to resist hydrostatic pressure. Commonly known as gravity dams, massive 

forms are constructed by a buildup of earth, rock, masonry, or concrete to achieve a mass 

that effectively resists the force of water.
170 The damôs stability is made possible by the 

force of gravity acting on it, hence the term gravity dam.
171

 For some, the term may be 

synonymous with the image of a large mound of dirt, and the connection is not without 

merit. Many small and earthen dams are gravity dams by form. Earthen dams can vary in 

size between massive, such as Canyon Dam near New Braunfels, and small private earth 

dams for irrigation or flood control. Many small dams tend to be gravity dams because of 

the lack of necessity for a highly engineered design of forty feet or less.  

The second traditional form a dam may take is structural. This term applies to 

dam design that does not derive its strength from the massive amount of material as 

gravity dams do.  Structural dams achieve their strength by relying on their design, which 
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distributes hydrostatic water throughout the structure. They require less material than 

massive dams and are cheaper to build.
172 Arch dams and buttress dams are the two 

primary examples of structural design tradition.  

Arch and Buttress 

The subtypes of structural dams are the arch and buttress dams. Both styles have 

their strengths and weaknesses regarding their design and impoundment capacities. As 

the term implies, arch dams possess a gentle curve across their upstream face, which the 

arch design helps to transfer the hydrostatic pressure of the water toward canyon walls on 

either side of the dam.
173  At present, only one arch dam is listed on the TCEQôs 

inventory of dam types. This could be because of the design nature of arch dams, as they 

are best suited for narrow canyons with bedrock foundations. In addition, this subtype 

typically is applied to larger dams rather than those covered by this typology. 

While arch dams are not a common style in Texas, the structural subtype known 

as buttress is widely used. Like arch dams, buttress dams require less material than 

gravity dams and achieve their structural strength through design. Buttress dams have a 

sloped upstream face which, like a gravity dam, involves both water pressure and the 

mass of the dam itself.
174

 Buttress dams can be divided into two subtypes: flat-slab and 

multiple-arch, depending on the shape of the upstream face. Materials used are reduced 
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due to vertical buttresses spaced fifteen to seventy feet apart, thus transferring the load of 

the upstream face and concentrating it on the buttresses.
175 The form allows buttress dams 

to act like gravity dams but use the vertical element of water to attain stability. 

Currently, there are thirty-three buttress dams and six buttress amalgamations 

within Texas. Specific information regarding the size of these structures is not available 

to the general public, due to security reasons. Still, despite their scarcity and applicability, 

it is beneficial to the user to have a minimal understanding of the various dam forms that 

exist or could potentially be found in Texas. 

Vernacular 

Vernacular dams in Texas do not adhere to one particular style. A few forms are 

indicative of small vernacular dams, but variation is common given the unskilled nature 

of vernacular design and construction. In this way, the form of vernacular dams is 

dictated by function and executed with readily available materials and minimal monetary 

investment. 

Gravity and Timber Crib  

The most common form employed by vernacular dams is a variation of massive 

or gravity structures. Many vernacular structures are gravity dams by design. They dams 

can be composed of many materials including earth, stone, and concrete. The timber crib 

is a dam of the massive design tradition, constructed of heavy logs or timbers and earth-

rock aggregate. The dam resists hydrostatic pressure though a crib structure that is made 

of timbers bound together and filled with stone, rubble, etc. Timber crib dams are not a 
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common form of massive dam in Texas with only one listed in the TCEQôs inventory. In 

fact, the TCEQôs inventory of dams in Texas currently lists only one timber crib 

structure. Though they are not common, it is important to identify the basic form of a 

timber crib dam as more may exist throughout Texas but have not been recorded by 

TCEQ or other agencies. 

Industrial -Civic 

Industrial-civic dams are perhaps the most diverse in the types of form that are 

represented. It is logical to assume these dams are more varied in form due to their design 

than that of their vernacular counterparts. The range of forms employed in industrial-

civic dams is unclear as a result of degradation, age, incomplete documentation, and 

limited information accessibility based on homeland security concerns.
176 However, 

evidence shows a few distinct and recurring forms taken by small industrial-civic dams 

statewide. 

Gravity  

Many civic and industrial small dams are gravity dams in form. Unlike earthen 

dams, industrial-civic dams tend to be made of reinforced concrete and other 

professional-grade construction materials. Such structures may be the predecessors of 

original timber or vernacular dams. Industrial-civic gravity dams tend to be larger than 

Texas vernacular dams, impounding more water and achieving heights closer to forty 

feet.  
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Buttress 

 Some industrial-civic dams possess a form derived from structural rather than 

massive designs. Currently, the TCEQ has identified thirty-three buttress dams under its 

jurisdiction. As explained earlier, the buttress design requires less material than gravity 

dams and attains its structural strength by reduces materials with vertical buttresses. The 

form can be found in several industrial mill dams around the state. It is unknown if 

buttress dams serve other functions than industrial-civic. 

 
Figure 7. Zedlerôs Mill Dam, Luling, Texas 

 

Earthen 

Earthen dams are predominately massive and gravity structures. However, many 

large earthen dams in Texas are both gravity and multi-arched. This is a feature of large 

dams that require a concrete spillway or structural concrete work on a portion of the face. 

Dams with multiple forms tend to be larger than the dams reviewed in this typology. As 

stated previously, many earthen dams in Texas are used in flood mitigation and water 

retention. For these reasons, gravity structures are the most efficient design regarding the 

level of engineering required for construction. Gravity earthen dams are thus most 




