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CHAPTER |
INTRODUCTION

Inspiration for this thesisame froma small vernacular darouilt by my
extended family antheir neighbors inWimberley, Texasn 1945. Issues surrounding
maintenance ahedamsparledquestiongegarding the potential for histoalk
significance andhe status ofontemporary preservatidar Texas damsAs | began
collecting datdrom various statagencies, watershed districaadriver authoritiesit
became clearthats sues s ur r oun ddamgfraStreictueessé mavea t e r
guestions than answes.combination of advanced age, drought, and a lack of funding
for maintenance haseatedhe potentialfor crisis. Manydamsin Texasrequire repair or

rehabilitation and are in dangeradmage and failurghould a major flood event occur

Moreover, questionarose regarding the role litoric preservationigwhen
dealng with the currentssues arount@iexas damsResearch revealed thaese
problemscrossed disciplireand wergoertinent tocultural resourcenanagementCRM)
andconservation professionaldence,l began to view this thesis and its typology as a
first attempt to addresseltomplexset ofissues surroundingthe contemporary state of

Texas 6 wat er i nf r@esdrvatwistdcaninterach and respomav

Once | grasped the breadihthistopic, | chcse to narrow my focus and
concentrat®n wayshistoric preservation could address, prepare, and possibly defuse
some issues surrouing dams inthe statel recognizedhistoric preservatio as a major
crux which involveghe aforementioned professions and could be used to explosanway

which theseprofessions communicatand cooperatel he typology in Chapter Four is

and



intendedo create a common document and language that could be used by professional

in each field to communicate about Texas dams.

Oncel decided upon &/pology, | realized that large, medium, and small sized
dams face different issueBhedifferences in size often coincide with different functions,
histories, and levels of significanad&fter examining dams currenttjesignated by the
Texas Historical Commissigphchose to makemall damghe subject of my thesis and
typology.Small dams are viable historic resourcesch with a distinct history and
defined period of significanc&mall dams are a unique group anmstradj dam sizesn
Texasand possess threeasiacteristics which made thean ideal starting point for
beginning thaliscussioraroundpreservationother culturatisciplines and Texas dam

infrastructure.

First, hesestructureave the potential teetainhigh leves of integrity as a
result oftheir designSmall dams were not intended to mitigate or control major
flooding. Many were intendetb be overtoppednd thushave withstood damage from
natural elementsSecond, andkewise, ®me small structurdsave beempreservedy
submersion due to tlenstruction of larger dam downstreansmall damshave the
potential to bdess impactful on local environmergedposeminimal danger to public
safety Third, small dams havgreateipotential to besignificant at the local levevhen
compared to larger structurdsis my personal opinion that local histories hrghly
valuableas they are thdetails of larger historical patterns at gtate and nationdgvels.
Resources with local significance provitie names, faces, and stories that put history

into motion



Historically, periods of prolonged drought have ended abruptly by major rains and
flooding. If such an evemereto occur, a number obmall historic dare may be lost.
Equally possible is thiss of small dams as a result of growth and rehabilitation of the
stateds wat dhethreat df losing manyot thegerresourcestivated me to
makesmallhistoricdamsin Texasthe primary subjeatf this thesisWith this work, |
will promotethese historic structures viable resources that possess unigsterical

significanceand make a case for the fragility of their current state

Because Texas hasch a large numbef damsit is reasonabléo assume the
majority of small @ms donot meetstandardsufficient for preservatiorSuch is true of
manyresources listeth the National Register of Historic Plac&sill, | believemany
historically significansmalldamshaveyet to beidentified While Texas has recognized
someof theseresourcesvith various designations, the majoritytbemhave yet to be

assessed and identified

Throughthis process, | have gainedhew perspective on the role dams play in
modernsocietyand agreater understanding of the adverse envirortadémpactgo
ecosystemsSuchinformation has helped to inform my ideas about the preservation of
these structures aridrced me to askWhat conditions would justify the possible
environmental damage, rehabilitation costs, and potential hazpedpbe and property
that may accompartye physicalpreservation of a dam? | arrived at the conclusion that
preservatiorof small dams could be achieved throagmiformed assessment of state

owned structures.

A state approved field guide would hetplimit the quantity of dams preserved

by standardizingheassessment proce®s preservation. Currentlya limited number of



Texas damarealready identified byhe Texas Historical Commissi@md four

structures are listed to the National Register atdétic Place. The authorconsulted the
critenia of both organizations antteated aypologybased on the dam types already
identified by the Texas Commission on Environmental Quality. The typology is designed
to assist intheassessment of historic sifjnance and integrity for dams across the state.

A uniform tool would help to identify dams with historic valureconjunction with
environmentalmonetaryand public safety concerns. Additionally, ity hope that
identification ofresourcesvith thehighest level of integrityvill be identified,allowing

for a reduction in the staidam inventoryas nonviable dams would be identified in the

process.

When research for this thesis began, Texas had yet to provide a legislati
solution to the funithg of water infrastructurprojects As of November 2013he state
passed Proposition &hichestablishd an official mechanisnfor fundingwater project
across the stafer the next several decadeShis thesis identiéisthe need for reliable
access to funding as a key component to improving and maintaining the health of Texas

water infrastructure, includingdtoric dams.

This thesis willadvocateior small dams asontraditional properties that deserve

increased investigation and the attention of preservatigriéy key argument ishat he

'¢SEFra { SONBGINE 2F {01082 a9fSO0GA2y FYR +20S8SNJ L
HAamo [/ 2yadGAiddziazylt ! YSYRYSyid 9fSOGAz2yz¢ | 0O0SaaSR a
http://www.sos.state.tx.us/elections/voter/2013novballotlang.shtml

2 Andrew Kirk and Charles Ruadr, dWhen Nature Becomes Culture: The National Register and
Yosemii SQ& / I YLIJ n dWesternHibtari&IQ{aitedzRIZ3¢ No. 42006), 421-444.;John H.

Sprinkle, JtY 4 Wh¥ 9EOSLIIARY | H NLYALRASIZ N0 OSdAME REecavhtion A &

The Public Historiavol. 29, No. 2,2007), 81-103. According to Kirk and Palmer, nomination of ron

traditional sites is needed in order to propel historic preservation towards atewepresentation of

American fistory. By desigrjams possess shelf lives of figyS | NE 2 NJ Y2NB® ¢KS YI 22 NA
dam infrastructure, including small dams, has either reafthis threshold or will shortly. A reassessing of
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application ofauniform assessmentill help to identify unique and valuable resources
and to protect currently dangeeddamsfrom being lost Chapter two is a brief
overview of dams and water infrastructure throughout Texas history. Chapter three
consiss of ashort analysis of changestimetypes of resources nominatedthe National
Register of Historic Place®llowed by a recounting asuescurrentlythreateimg

Texas dam<Chapterfour offersa typology for smaisizeddamsfoundin Texas. It
contansinformation and methods needied the identification and assessmentlse
resourcesChapter fivewill includesof recommendatiabased orthe information

reviewed angbroduced in all previous chapters.

dam preservation must take place in order to effectively conserve anthtemorate dams that
inevitably are removed or lost to natural processes.
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CHAPTER ||
HISTORIOGRAPHY
From the beginning of recordéistory, humanity has organized natural resources
for the benefit of societgnd its survivalWhether in the origins of Mesopotamian
agriculture or American fossil fuel extraction, mankind sssast systems of natural
resources in an ongoing process that is marked by clowegeme andacrossspace. As
environmental scholar@dn al d Wor st er observes in ANatur
events that shaped world history, human relationships, or nature itself all have one aspect
in common change® Dams are toalof 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 énvizzteth
President Hubettoover distilled the twergth-century American ethos of human
domi nance over the natwural world when he s
sea without yielding its full comnferci al r
Other modern world leaders echoed similarisegrts, asserting that the natural world
belongs solely to humankind. In recent years, many scholars and professaveals
viewedhumani tyés relationship to the natur al
Environmentallyminded authors likRachel Carson waedabout the negativienpacts
of damsand dew attention taheobservable and tangible effecksns haveon regional
and global ecosystemilonetary, cultural, and environmental concenese deemed

equalto the benefits of manmade systems for controlling natural resoiNagsnal and

®DonaldWorster,é b | G dzZNB Yy R § KS Ebdvirchen®l Sistdry2REvielvdl. 18] IRoNE 5 ¢
(1994), 115.

* StevenSolomonWater: The Epic Struggle for Wealth, Power, @ndlization (New York: Harper,
2010), 322367.



global trends are moving in the direction of removal angdmmzation of dam
infrastructure however, Texas has been slow to reAdding further urgencya
combinationof advancedage, structurallegradationgquantity, oversight, and weather are

reshapinghe importancef dams in the state of Texas.

The historiographical framework of American dams begins prior to European
settlement with the development of diminutive earthen dams buittdiyenougpeoples
throughout theontinental Unied States. The purpose of theseicturesvas largely for
the rrigation, fishing or other subsistence needs. Similarly, eadipnial American
farmers built dam# the Eastern United Statas a means to capture water for crop
irrigation andto power manufacturingWhile information regardingarly industrial dam
projectsis important it is thewater infrastructure projects of théesern United States

thatusheredn thecontemporaryAmerican and globamage of large dams.

Massive wateprojects in the Americawesthave been the topic of scholarly
discussions since the 1930s. Tihiense focus othese types of dams is not surprising
since credit is given to the western dam moverfminspiringthei Bi g D&m Er a. o
Predicatenddem nfi simg o d avensdesighed with kttleopne r i o d
regardconcerning thémpactthese structures could hawe cultures and ecosystenkhe
environmentamovementhat emerged ithe 1960s coincidedith strong
conservationist currents and becanferae against ecologicdlarm Since the

publ i cat i oSilenoSpringihe opmionardosg environmental historians has

® Steven SolomonNater: The Epic Struggle for Wealth, Power, and Civilizgtiew York: Harper,
2010), 322363.

PUSESLI NI YSY(d 2F GKS LYGSNA2NE . dzNBF dansT wSOf F Y G
Plannirg, Design, and Constructionii6 9N} 2F . A3 51 Y&azXé 5F@GAR td . AffA
V. MelosiCreateSpace Independent Publishing Platfo2005.
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beenmostlynegative toward large dam projecfuthorssuch aslerry S.Reynolds and
environmental journalist Stev&@olomonneglectto report on potential measures to
mitigatenegative effects while maintaig the ecologcal health of surrounidg

environmers. The focus of many studies concerning western American dam projects is
not one of redemption and restoration; ratliezy seve as Istorical records of

unfettered development atitk absence of environmental foresight

In his bookBuilding the Ultimate DamJohn S. Eastwood and &iControl of
Water in the Wesengineeiand historian Donald C. Jackstmtuses onthe origins ofa
period between the 1930s and 1970s known as the Big Dardtitiang his
background as a civil enginedgcksorappliedtechnical and scientifianalysisto large
westerndamprojects while developing the historical, social, and political narrafive o
their constructiord Citing ergineering journals such as theurnal of Electricity, Power,
and Gasand historians such as Donald Worster, Jackson created a technical and
historical review of the origins of western dafif®cusing on hydraulic enginegohn S.
Eastwoodhroughouthe bookJackson creatithe historical context and illustrate the
corruption of Eastwoodds humanitari@an irri
The emphasi s of Ja c tessions beswedn damnligsers, dublic t r at e d
interest, and private capit&eynolds furthedissecedwesternhydroelectricdans and

the innovations in technology which influeadesign worldwide?® Echoing the

"Donald C JacksoBupilding the Ultimate Dam: John S. Eastwood and the Carftwhter in the
West.(Lawrence: University of Kansas Prd€99, ix-x.

®Ibid., 1, 225.

° Ibid., £12.

Ve SNNE { @ wSey2fRas a¢SOKy2f 238 Theyouin& &the YSNA OF v 2
Society for Industrial Archeology, Vol. 22, Nq1996), 5-10.
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observations o¥Worster andsolomon, Reynolddeclaredhe importance of western

damsas crucial in establishintpe originsof public water projects.

Mi ¢ hel ColosstiszHodvér Bam and tiMaking 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 erag@torster and Jacks,

Hiltzik chose sourcemdicativeof the balancéeattempts 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 sagdohnMuir. Colossusextensively referenced

Muir and John Wesley Powell, due to their positions of authority witteir tespective

fields andtheir roles autspoken critics of stern dam infrastructure from theart™

Hi | t zi lkdksan dssesné&nt of how dams impact tearrounding environment and
local culture. The scope @olossuss focusedn theprocess otonstructing the Hoover

Dam and not on the environmengdlects of damming the Colorado Rive

Jacksondes kamsd ekicll usi on of environment al
subject focus and historical context of theark. However, most environmental
historians focus heavily on the environmental impacts of {amgpeldams. One of the
first to draw public atteion to the emerging environmehtlegradatiorcause by
western dams was Radhe C a r s q Siléns SpiingTinekbook iscredited with
influencingA me r i @ass@as egvironmental movement while in its infancy

Environmental historianeave cited Carson since hmrblicationin 1962.Car sonds wor |

™ Michael HiltzikColossus: Hoover Dam and the Making of the American Ce(itiany. York, NY,
Free Press2010), 470,474.



shedlight onthecreeping ecological disaster caused by previous generations who
championed big dams for their economic and utilitarian prowaahile historians such
a Hiltzik chosethe industrial and engineeringjstory of western dams, Carson
undoubtedly inspired a generation of historians to viewdgativeenvironmental

impact of large dams as part of #teucturesharrative.

Donal d VRwersof EmpiiWater, Aridity, and the Growth of the
American Wesis a highlyinfluential workwithin the field of environmental history.
Similar to Jacksondés analysis of the compe
interest, Worstdér s wsdighty critical of big dams and their impact on western
American culturé? According tohim, the conventional mythos of western opportunity
and development was constrained by corporate powers which controlled the water and
electricity provided by large dam$Privateinfluence and resource control resulted in
exploitationof consumers anan entrenchedocial order”® By illustrating environmental
degradation and the disproportionate wealth accumualaly western elites, Worster
argues thatmassive dambkelpedcreateenvironmental and culturanpacts that can still
be felt to this dayRivers of Empirés important to the narrative of all dams and is

pertinent to the subject of small dams.

Political scienti st WiainPdlit@snR®estdting Lowr yos
Ame r i ¢ a 0 echaRthevmeessage @ivers of Enpirebut providescontemporary

insight into the issues surrounding large western dhiissanalysis of the state of

2 Rachel Carsorgilent Spring(Boston: Houghton Mifflin, 1962), 12%4.

13 Donald WorsterRivers of Empire: Water, Aridity, and the Growth of the American.\{idstv York:
Pantheon Books1985, 129154,

“Ibid., 217256.

% |bid., 4.
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Ameri cabs wat eassconddmnirgsmVorsterDanr Pelitiasexamined
theenvironmental and cultural impacts of largigeddams in a decidedly moreianced

fashion than Worster and Carsano wr y 6 s b o onknuatian bfRiverssf a c o
EmpireandSilent Springoy emphasizinghe environmental damage caused by big dams
andadvocating for theirestoration andedesign to foster ecological sustainabitftyohn

War field Si mp®anh\Waer, Rovér,Folitics, arkl Preservation in Hetch

Hetchy and Yosemite National Par&peats much of the same argumemade by

Worster and Lowry. However, Simpsonbés emph
Valley near Yosemite National Park expands on the cultural and economic issugs of lar
damprojects Si mpsonés criticism of corpihrate co
Worsterds examination of westiesthnoughconomi c
control of statdundedwaterinfrastructue . The di f f erDamlcishisi n Si mp
assertion that western and native cultures suffered due to the environmental and

ecoromic effects caused by the damming and private control of the Hetch Hetchy Dam

Despite thenegative ramificatiosof the western dam movemepteservationist
and environmental professionals hadpistedtheir approacésin addressing large dams.
Mostliteratureon the topic lacksa balancef viewpoins butreflectsa rise in
professionals advocating mitigation of infrastructoeeessitieand environmental
concernsLarge damsandwestern infrastructure are important to this thesis because they

haveinfluencel environmental and preservation movenséhtoughout AmericaOne

P william R. LowryDam Politics: Restoring America's Riv@¢ashington, D.CGeorgetown
University Press, 2003), €D.

! John W. Simpsoam!: Water, Power, Politics, and Preservation In Hetch Hetchy and Yosemite
National Park (New York: Pantheon Books, 2005), -P4D.
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concern within the field of preservationshlaeen the challenges dam projects pose to

cultural landscapesycal heritage, identity, angdymbolism.

lllustrating the negativempacts of cultural disturbance, Barbara J. Cummings
investigated the encroaching development into the Amazonian Basibiam t he Ri v e
Damn the Bople: Hydroelectric Development and Resistance in Amazéhiara 2% | . 0
By documentig the effects of modrizationon local peoples and their culture,
Cummingsclearly articulated remedies fathat she portrays adtacks on social justice
and cultural identity? Additionally, sheexplicated the hypocrisy in the environmental
sloganis ust ai nab l.odThedealiyéslthat mnang detvelopmentdled
sustainabl@reactuallycorporatéy funded,extractiveprograms thaare withoutsocial
equality and justicavailable tcaffectedpeoples® Spending the majority of her article
documenting and explaining hadam projects adversely affect local communities and
theenvironment, Cummings advocafer a conscious linking of environmental issues

and human rights in order to unify thenpacs.

Hi storian Dani el K, OneVgleyrarsdm ThousanBam& 0 0 7 b o
Nationalism, and Developmemrixpandedo onal d Jac k saodeepesy wor k  wi
exploration intoAmerican perceptions of these structures afterBlgeDam Era.

Klingensmith demonstratithe negativémpactsof big dans and heir role in dsplacing
millions of people and destroyiniyer ecosystemé' AddingtoDonal d Wor st er 6s

analysis of theole bigdamsplay in creatingenvironmental ruin and human suffering,

®Barbara J. Cummingd3am the River; Damn the People: Hydeatric Development and Resistance
in Amazonian BrazizeaJourna) Vol. 35, No. 2, (1995)51-160.

“Ibid.,153159.

?%bid.,159.

% panielklingensmithOne Valley and A Thousariams, Nationalism, and DevelopmgiMew
Delhi: Oxford University Press, 2007411
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Klingensmithobsere d t he | mport ance ovbterihfrastrgtere dams t o
and its national identity as a symbol of modernizatforle juxtapose governmental

desire for water utilitiesvith the danger large dams pdedocal culturesand

environmers. By applying his analysis to contemporary dam issubscitme clear that
preservatiorand environmental concernanbe balanced with infrastructure

requirementsather tharthetotal removalof largedans.

Denis Cosgrove, Bar bar afi LReonsdcsocea p ea nadn dS i Int
at Ladybower Res er vovidedaaexdmple afthé comeinpodayt er , 0
struggle between rural residents and two lascgde water project3he authors
illustrated the power alamsin affecting the cultural identitiesf residents by changing
their culturaland physicalandscapeslhey depict local concerns regarding the balance
of largewaterprojects with impacts to the surrounding cultural laagsc Peakland
residents lamenteat the intrusion ofhe LadybowerResevoir, holding it responsible for
the Al oss o¥Sinilaroho wi ¢ @& s, CbsgrgveRpscoesandycroft
recognized the necessity of large dams for water utilities and hydroelectric energy while
demonstratinghe straindam projectputontheidentity of local resident&' The visual
impacts of the Ladybower Dam are indicativanefjativeeffectscaused by largdam

construction.

Maria Kai kabés fADams as Symbols mé& Moder

of Lowery andCosgrove RoscoeandRycroft. Shedescribed the social strife that arose

# panielklingensmithOne Valley and A Thousaridams, Nationalism, and DevelopmgiMew
Delhi: Oxford University Press, 20074 1L

** Ibid., 536.

 John W, Simpsomam!: Water, Power, Politics, andeBervation In Hetch Hetchy and Yosemite
National Park(New York: Pantheon Books, 200835-348.
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i n the const rMaathanam. Goekk ciizers eareeconflicted between

the desire to modernizndto presere their traditional cultural identity” Like

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

existing structurealready inits landscape. Lowerg;osgroveRoscoe, an@Rycroft, and

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

incorporate issueof cultural identity to ntigatethe impacts of dam®hilip Van

Hui zatel@8Bui | ding a Green Dam: Envirenment al
American LibbyDamp presented a positive example of blending environmental concerns

with utlitarian necessitiesnd economic growtff.Van Huizen investigated the Libby

Dam on the Canadiaimerican Kootenay River Basin and offered recommendations to

unify development and preservation efforts.

Van Huizen CosgroveRoscoe, an®Rycroftanalyzesimilar issuesn each of
theirrespective 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 detrimenfiattedn the surrounding
environmental and cultur al Eam exdmptedfme . Van

contenporary project that demonstrat@e shift in how preservationists view dams.

Cultural historians, geographers, autial scientigof various disciplines have

carried outanalyse®f dams and their effect on national identity and economic growth.

®MariaKaikag 5+ Ya & {&Yoz2fa 2F azRSNYyATIGAR2YY ¢KS ! NbI
Geographical Imagination and MateriafitydAnnals of the Association &merican Geographer¥ol. 96,
No.2 (2006)276¢301.

Pt KATALI 21y 1dzAT Sys 4. dzAf RAYy3 || DNBSy-Amselicsny 9y A NP
[ A 00 é PacificvHistrical Reviewol. 79, No. 3(2010),418453.

%' DianeBarthel,¢Historic Preservaon: A Comparative Analygisociological ForunVol. 4, No. 1,
(1989),87105.;t KAt A LJ £ y | dzA 1 BamzEndirondmntalMbdérBism andiielEdngldian
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However, he majorityof environmental historiargrelessconcernedvith questions of
cultural signiftanceand more concerned with the negatenvironmental effects of
dams?® More thanthirty years ofiteratureon this topichaveyielded persuasive evidence
highlighting the harmful effects of darfiSHowever, ecologistand environmental
historians are beginnirtg approach dam studies withore impartiality recognizing that

dams can have both negative and positive effects on local ec8logy.

In hisarticle i WhensD&mr endt Damned: The Public
Visions of the Good Lif e i historidm&esy&Amenf i ¢ No
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 . E®topiaa nd Bonak KRiwd@at s eab
of Empire,Dick built his case for the evolution of environmental activism dinect

actionin the Pacific Northwest. Assertirlgati d a ms  k i Heéxplains theehistery 0

of taming the rivers of the Northwest and local reactions to dam projectsroeét
Published in 1989, Dickds piece provides a

ecological impacts of large dams.

Emphasizinghe origins ofwestern dam project®ick explains howhewell-

intentioned conservationism of the New Deal drovecthestructiorof large damsThe

' YSNA OF y [PaciidHistorichl Rexiéwol. 79, No. 3(2010).; Anthony Downs@ | LI | YR 52 gy
with Ecologyt K S W Li&ia8d£Si AxZEie PubicOriteSe§(1972),38-50.

*Barbara J. Cummings,5+ Y GKS WAGSNIT 5FYy (GKS tS2LXSY | 8RNRS
wSaAaaidl yOS Ay Geadbuina@ Yok 85yNo.2d95, 151-16G

# |bid., 418453

% |bid.: Wesley Ardemick,6 2 KSyha 5% SNBY Qi 5F YYSRY ¢KS tdzotAd t 26¢
GKS D22R [AFS Ay (KS tHENDAnmMdnEl RbvRWEI. K35 8B, {1989)13G KS Mo n &
153; Daniel KlingensmittOne Vallg and A Thousand: Dams, Nationalism, and Developr(idetv Delhi:
Oxford University Press, 2007

*\Wesley ArdeDick,6 2 KSyna 5% SNBY Qi 51 YYSRY ¢KS tdzof A0 t26SN
D22R [ATFTS Ay (KS t | OErmilofnemaR&NdeviVblS13, INo3A(YO89JIA3E153m cho N & X £
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prevailing thought of the 1930s promoted conservation of natural resources through
manmade control. Initially, public ammblitical reception wastrong and full of praise for

the Ausher[ing] in ofPoliticiangand pleensrs of thendaymo v e me
sought to create an electrifiedllitarian utopia in th&Vest Dick documents thentirety

of western water historjaeginning with thgoromotion of large dams by th&anklin

Roosevelt admintsation througtthe environmental awakening of the American puBlic.

Echoing Dickodés insight into the foundatio
D.T. Kuzmaik discusses thesgiosition of America environmentalism. Kuzmaik coupled
the history of environmental movements in America whehanalysis of the motivations
which influenced American opinions of environmentalfrhle clarified the grassroots
origins of American environmealism by demonstrating the ebhd flow of public
opinion and activism across the United States and its hiSt@hyee major periods are
identified forsustained environmental actid890-1920, 193-1943, and 1960 tthe
presentday. Kuzmaik attributes thesgentsimpu b |l i ¢ consc ratemt®mess t o
c y ¢ I Ehrodghout American history, environmental movements have swelled with

public and institutional support.

Kuzmai kds an ats Arerican ervifonngentadissnasrmade tangible in
B. D. DhawanosMd®Bt9i rag tthAmt eed e n B fAwghorlaadms . 0

professoiDhawan discusskthe drawbacks to large dam projects and the ambivalence of

*Wesley ArdeDick,d 2 KSynda 5% SNBY Qi 51 YYSRY ¢KS tdzofAd t28SNJ
D22R [ATFTS Ay G(KS t I OErwiloinerta? RelickviplS13, iNo3A (Y989, K25. Mo n & 3 ¢

* |bid., 113-153.

Do ¢ @ Y dFherAmerican Ervironmental Movemé&nhe Geographical Journalol. 157, No.3,
(1996),265278.

*Ibid., 265278.

¥y yliK2zye 526yas a! L) geRBS SudteriprdOf BeFidR nerash
(1972), 3850.
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the irrigatio planners and engineers @mtecological and cultural concerfisBasing

the majority of his critiques omassive dam projects in India@ Dhawan illustrated the

mounting pressure and vocal discontent for dam projects coming from ecologist, media
outlets, and the public. Dhawan leal into question the logic behind continued

proliferation of dams, citing deforestatiandsoil degradatiorfirom rising salinity*® As

stated before, Dhawands article is indicat
fields, including environmental historians. Howevkecloses his article by making

recommendations for ecological and environmental inclusion into future dam design.

Mari a SalfeBihgg sDavos kControversy: Eoc o n o mi c
argueghatbalan@ cannot be found between environmental concerns and largédams.
While the negative effects of larg&zed structureare demonstrated in engimmental
literature, ecologistand envionmental historians like Dhawaiall for an ecologically
friendly appr@ach toward dam design. Saletlaisepresentative of traditional
environmentatonsciencevhich findsDhawanés call for a middl e

economic beefits and ecologicaloncernsnfeasible

Sal etho6és opinion r ef | ewviroementd keistopgagformar y a
the past sever al decades. J. Bandyopadht at
articleiDams and Devel opment: Rlegmorébalangceda Pol i

approachowardslooking at damsThe authorprovided close scruting theprocess in

B.0P 5 K I gounfirky Aritagonisma ¢ | NR & . Ec8norbid aviciPDlitical Weekiyol. 24,
No. 20, (1989), 1096099.

* |bid.,1096.

¥al NAF wod {fSIK:sE &@yR¥Adarsa 9/ G2y ROFEBOES dhEyBRYangoljGizA (1 & = ¢
Political WeeklyVol. 27, No30,(1992), 16071609
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which dam projects have traditionally been develofadheycritiquethe exclusion of
variousstakehol@r groups from the development and planning of dam proj&sisg
Indiaasanexample they pointout the traitional economic and infrastructurerefits of
large water project§and contrasthe promoted gains ith the adverse effects of these

projects*

Extensive recommendations for improvensdotpolicy formation are presented
inthe conclusionofi Da ms and D 8andybpadhtateviallik, Mandal, and
Per veenoreverbaradspydo § A1 L et ifihal racon@riemdatigns im her
articlen Sh oul d Bl e VditaeLake Example.Contrasting the beneficial
aspects of dams, particularlyumderdeveloped countries, with associated environmental
degradationObeng organizes the standard grievances of many ecologists concerning
dam project§® Constructiorcosts environmental changsocial disruption, and a
limited lifespan of these struatesleft professionals feeling disenchanted towards dams.
Though years apart in publication, Perveen
movement towards observation of the negatives and a move to correct or mitigate

ecological harm while balan@rthe positive benefits of dams.

Obengds investigati oAuthortyd @8VAfhe Tennesse
multipurpose eservoir system illustrates the benegfitevided bythe system. Obeng uses
diverseexamples to provide a balanced view of dam projects. The reservoir system

credited with controlling destructive seasonal flooding, premgrdand controllingoil

) Banyopadhyay . ® al f f A1 S a dDamd aydDevielapméntd Repdsti®aficg y = &
5 A | f 2E8aSnic&nd Political WeekWol. 37, No. 402002, 41084112
41 .
Ibid.,4108.
2 |bid., 41084110
*®Letitia Obenga { K2 dzf RS5 dz&f G K ¢ KS AmbidiVol. g Nol, $1997)E460. LY S5 ¢
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erosion,and providing hydroelectric powand a reliable water supplshedraws a

distinction between larggamss uch as Afri cads Lake Volta p
with the millions of small dams tbughout the world. Obergjateshatsmaller dams
providegreatemater storage along with flood and erosion cortroh small scale when

compared to their larger counterpdft®ams of diminutive size provide a great deal of

positive benefitsincluding hydroelectric poweandthe enhancement of fisheriasd

waterwayg. The author ai s es t h an dgmséesnadeemvironnieftally 8ate
Distinguishing between ecological change and adverse damage caused by dams, Obeng
asserts that the question should ngtb€ houl d we bui |l d dams?0 But
humans design dams to meet economic and utilitarian needs with environmental

protectd n % o

Over the past fifty yearéargedamshave beemdentified as culprits in the
destruction of ecosystems and cultufidsere are specific sudreas of study within the
greatersubject 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 call to unifyboth issuess underway as preservatiorsst
advocag that the naturaénvironmental and human cultures ayaonymousAs
advocated by Cumming€osgroveRoscoe, an@Rycroft, professionals linked to

environmentalism are beginning to connect these issues.

A brief investigation of thé&lational Regster of HistoridPlaces (NRHPj)eveals

that dams are in a precarious place. While many states have several dams on the NRHP

*“William R. LowryDam Politics: Restoring America's Riv@tgashington, D.C.: Georgetown
University Press, 2003 R
®I SGAGAIShazD BydEYa& . S . dzA f (0 K AmioSVok-& No(i1197p), k658, 9 E I Y LI
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which possess strong ties to local economic and cultural yisterecognized and
unpreservedhe majority of thoselesignatedre large in sizdeaving a host of smaller

damsunidentifiedand assessed.

The disparity in preservaticefforts can be blamed on the massive scale and
overall technological achievements of large dams. Ignoring smalletustes undermines
local cultue andidentity, and hinders the accuracy of the historical record. Small dams
aremore abundant than their largzedcounterparts and do not cause the same amount
of ecological impacts. An investigation of preservation practice\N&tdP literature

helpsclarify why proessionals have overlooked snddims.

The passage of the Historic Preservation Act of 1966 codified American
preservation and allowed for the professionalization of the preservationtfiaisked
the Secretary of the Interior aride National ParkServicewith creaing a framework for
thefederal organizizon of American preservatioifhelaw established the NRH# the
primarypreservatiorstandard Gover nment publications
Bulletin: How to Apply the Natiola Regi st er Criteria for
documentslesignedo set guidelines and rules for the nomination process to the
NRHP.*® The assessment process igdkd into four primaryriteria, labeled A through
D, as well aseven CriteridConsiderationsWhile official registerbulletins are created
with public use in mind, greater understanding ofréggster can be founth texts like
William J. Mu r Keepmd Tonme: TBe(Hst6ry dnd Tdgamf Preservation

in America,which provides an introduction to Americ&istoric preservation and the

*®U.S. Department of Interior, National Park Servidational Register Bulletin: How to Apply the
National Register Criteria for Evaluatidpatrick W. Andrus, Rebecca H. Shrimpton, 2002.
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tenets othe NRHP systenHowever,Murtaghfailsto elaborate on the slow progress of

American preservation efforts.

SociologistDi a n e Bla9 8 % eaHidtericdPleservation: Lomparative
Anal ysi supoexpMantdaghés sl im explanation of
historic preservation. Barthel contrasted American preservation with the older
preservation practices of Great Britain. Rlighting the different social environmts
within each countryshepresents a clearer picture as to why American preservation
lagged behind Britain for close to a centfiryVhile heneglecs to comment on the
contemporary differences betweansthcount y éterpretations and commitments to
historic preservatomndr ew Kirk and Charl es Pal mer ds =
Becomes Culture: The NationAlCRegi Sttedy ,and
criticizedthe stagnationn American preservati@nscope bacceptable historic sites.
Kirk and Palmer hint that the nomination of sites like CantmpMosemite National Park
is anattempt toexpand the parameters of what is considered historically significéme
u.s.
Camp 4was nominate@arlyin the twentyfirst centuryand deemedignificant

for its connection to a group of rock climbeesponsible for foundinthe Northface

clothing brand'® The successful listing marked @asing irtherigid nature of theNRHP

nomi nation guidelines. The mainsa ocus of i
pronouncedvocatiorfor nontraditional sites*® The subject ofhe Kirk and Palmer

*' DianeBarthel,cHistoricPrestNI | G A 2y Y | /| 2 YSdkiddgiéahFérénvadl. &, Nd. B, a A & = ¢
(1989), 8789.

Bl YRNBS YAN] FYyR /KENISa tlHfYSNE a2KSy bl ddNB .80

,2aSYAilSQa /I Y LWestetHistoricalQaagerly Vbl d2iR Box £2006) 421-444.
*Ibid., 421-444.
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articleisrelae d t o PamWh8eaetkBd 6We Dr aw telrevaltd mdh® sH
Expandirg Boundarie® B e nt eebka s@rious mexamination of the boundaries of
the National Registaandvaluesof American preservatio? His argument for a
relaxation oNRHPst andar ds coincided with Kirk and
nomination of nortraditiond sites, subjects, and structuresich authorepresergan
emerging consensus within American preservation that bsltens of aesthetic
based preservatiare atdated andnu st be changed to accommodas
growing cultural diversity
Like Bentel, Kirk and Palmesupporta new way t@applyNational Register
standards to historic properties and suites They advocatthat the National Register
be used as a vehicle fadvocacy by including netraditional andunderrepresented
histories>! Elaborating on the sentiments of Kirk and Palmer is Johprinkle who
campaigned for a modification for National Register Criterion Consideratin G.
SprinKe articulatedhat this criterionknown as thdfifty -year rule need to be
reevaluaedin order to achieve a realistic representation of American history.
Comparable tohe Kirk and Palmecall for a redefinition of significance,
Sprinkleargued thathanging or abolishin@riterion Consideration Gvould serveas
evidence of the growing movement to modernize historic preservation from within.
Rejection of mn-traditional sites and the fiftyear ruleare what Sprinkle refers to as
relics of a bygone era. Perceptions of aesthetics and preservation etiquette have changed

little since thei creation by the National Pa8ervice in 1935. Sprinkle assxtihat the

PthdA . SydStzr a2KSNB 52 28 5NI g GKS [ | yFRue | A& G2 NR
Anterior: Journal of Historic Preservation, History, Theory, and Criti¢tdm, No. 2,2004)43-44.
51 (1a:
Ibid.
John HSprinkle Jra h ¥ 9 EOSLIGA 2y F f L YLI2 NILFSIONS Yw defKSQ hANR JIAAYEAQ |
t NB & S NIPHe @ublR yAistdrigivol. 29, No. 2, (20071-103.
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stagnation bAmerican preservation hasiatertionally created a system of rigid
standards that serve to enforce nationalistic narratives of-tantual version otJ).S.

history.

TheNRHPtraditionally has been viewed as a neutral party irctbation of
historic narratives: Still, literaturepr esent s a di fferent picture
explained the nature of the NRHP and its ability to sculpt historical nas #tiaethey
benefitthe nationstate and stiflalternate historie¥' Kirk and Palmer call for the
blurring oflines within theN R H Pa@sessment and designation of properties and sites.
All authors argue that historic preservation and the NRHP must be allowed to incorporate

nontraditional sites and histories in order to create an accurate historical record.

Kirk and Palmemsserthatopinionswithin preservation are shifting with respect
to seeingnature and culture as synonymous. If applied to dams, the results wauld be
balance between the historical significance and negative environmental impacts of a
structure Dams isted inthe National Registera overwhelmingly massive wateorks,
which represent an antiquateaktional identity that celebratedodernization and
progress over the naalrenvironment or cultural litgays.A new interpretation of the
NRHP wouldresut in diversity amongst the kindsf dams listedn the National

Register. Increasedhrietyin types and sizrecognized by preservatiorsstill enhance

% AndrewKirk and Charles Paln®er ¢ 2 KSy bl G dzNB . §02YSa [/ dzf Gdz2NBY ¢KS
. 2aSYAGSQa /I Y LWestetHistoricalQ@aBerly{ Vibld2R Ba> £2006),421-444.; U.S.
Department of the InteriorNational Park Servic®).S. Department of the InteripNational Park Service
Howto Completethe NationalRegisteMultiple PropertyDocumentatior-orm Antoinette J. Lee and
Linda FMcClelland 1991; U.S. Department of the InteripNational Park Servicétow to Evaluate and
Nominae Designed Historic Landscapé&sTimothy KelleASLAand Genevieve P. Keller Laartt
Community Associatesiccessed February 2014.
HJohnH{ LINAY 1 f S WNIEZ dah¥FT 9EOSLII A2V Sl NI Yald2f NSIG yAG/S Y ACEKIS
t NS & S NIfHe @ubl® YAi&tdrianvol. 29, No. 22007), 81-103.
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local and regional historical narratives. As issues of water conservation continue to grow
in importance and severity, smalktoric dams could serve as an alternative to large

dams for preservationstiue to their minimal impact and possible benefitotal

ecology and culture. Smalamscould alscaid inthe promotion ofocal environmental
heritage andhelpmove the National Registdriscussiorcloserto recognitionof the

connection betweemature ad culture.

Changes in the types of sitedgsroperties nominated would benefit snoims.
As previously stategthe majority of damsdted n the Natioal Register are large in
scale and typically part of the western hydroelectriastructure. Nominating small dam
types such as industrialvic, earthen, or vernacular will be easidnian
recanmendations by preservationists like Sprirdie heededAs ecological concerns
move to the forefront of public discourse, it isiti to predict that largdams will
continue to come under fire for their environmental and cultural impacts. Waile
backlash against large dam progamintinuedn variousstateshroughouthe U.S, it is
important to create a framework regarding the removal or imasen of dams in the

future.
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CHAPTER Il |
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 controlagriculture, 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
economic deelopment. This does not seem to be the case. As of 2014, only four Texas

dams were listed in the National Register of Historic PI@d&3HP). Furthermore, only a

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

the Texas Historical Commission

The reality of the stateb6s emerging

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

authorities were implemented in response to the devastatinghdraxd 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 bistoall dams throughout

the state.
Early Water Conservation to Texas Water Plan 2012

Water accessibility was an issue for Spanish missionaries and soliersegan

arriving in the 17th century).They employed minimal oversight and saw to the

*Texas Water Development Boak¥ater for Texas 2012 State Water Plaimtroduction,January
2012, 14
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construction of small dams and aquedudtdt was not until the lat@ineteenth century

that modern methods of recordkeeping and regulation related to water access and control
became common practice within Texa&rowth of centralized authority and statewide
waterinfrastructure has historically come in response to severe and sustained weather
patterns’® 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,éhe stat
saw the first public development of water resources, drainage districts, creation of
conservation and reclamation districts (river authorities), and water control ditricts.

New agencies developed and organized irrigation, storage, flood mitigationaterd

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 impremedistricts 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 governmesatingca
statewide water program. In response, the U.S. Bureau of Reclamation issued the report
AWater Supply and the Texas Economy: An Ap
report analyzed state water policy, recommended water supply planningydandesl

the establishment of an official water plan and adjoining regulatory agencies.

®u.s. Department of the Interior, Nation@arkService Espada Aqueducaccessed October 2013.
http://w ww.nps.gov/nr/travel/tx/tx44.htm.

% Texas Water Development Boaktfater for Texas 2012 State Water Piamtroduction,January
2012, 14

% Ibid.

*1bid., 15.
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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
floodinginTexas. The seven years previous to 19°¢
recorded history, often known as the drought of record. The following year, immense
rains bombarded the state causing every major river system td$i6odtemporary
Texas water planng 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 smurce 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
Requirementsof Texs , 6 was published in 1961 at the
report drew upon historical and contemporary data, and predicted reservoir and other
infrastructure developments needed to sustain Texas water supplies unfit $880.
additional state war 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

® Texas Water Development Boaktfater for Texas 2012 State Water Piamtroduction,January
2012, 17
*!bid.
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watersupply requirements. Emphasis on resource conservation has steadily increased as a

management strategy since publication of the 1984 State Watée¥ Plan.
Regional Water Planning

The advent of regional water planning began in 1996 as a result of a degastatin
ten-month drought that caused statewide crop failures and some municipalities to
completely run out of watéf. The following year, the Texas Legislature passed the
general appropriation bill Senate Bill 1. Included were steps to improve the management
ard development of water resources across the stadeldition, 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 consensised regional water plan to address future supply requireffients.
Each regional plan provides a basis for the development of a comprehensive state water

plan every five year®

2 Texas Water Development Boak¥ater for Texa®012 State Water PlagIntroduction,January
HAMHYE MT® Y ¢KS SYLKFaAAE 2y O2yaSNBI A2y LINF OiAdSa
steadily increased in scope beginning with the water plan of 1984.
*bid., 19
% Texas Water DevelopmeBoard,Water for Texas 2012 State Water Plamtroduction,January
2012,19. Currently, there are sixteen water planning regions created by the TWDB. Each region is
required to complete ten tasks in conjunction with the creation of its water plan. @hews follows:
Describe the regional water planning area, quantify current and projected population and eeatends
over a 50year planning horizon, evaluate and quantify current water supplies, identify surpluses and
needs, evaluate impactf water management strategies on water quality, describe how the plan is
O2yaradsSyid 6AGK £2y3 GSNY LINRGSOGA2Y 2F (KS adlds0s
regulatory, administrative, and legislative changes, describe how sponsors of watagemant
strategies will finance projects, adopt the plan.
® Ibid.Y Repional water planning groups are required to have at least 11 interests represented,
including the public, counties, municipalities, industries, agriculture, environment, small businesse
electricgenerating utilities, river authorities, water districts, and water utilities. Planning groups must
have at least one representative from each interest, and can designate representatives for other interests
that are important to the planning @a. Planning groups also have raoting members from federal,
a0F40Sz yR €20t F3SyOASa IyR KI@S YSYOSNB GKFG asSNn
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Federal and State Agencies

Oversight of water managenteand 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 hadradha 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 anies have poured into Texas and have acted as the primary
funds for much of the stateds water develo
Reclamation, Army Corps of Engineers, and the Soil Conservation Service, now the

National Resource Conservatioarice (NRCS).

Contemporary water planning in Texas revolves around water classifications
created by state law: surface, ground, drinking, and water qtfaigch designation is
governed by its own set of rules that establish usage, amount, and purpgse fthe
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,thesat ed6s response toward water pl an
slow and minimal in its scope. The publicationTeikas Water Plan 201stands 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

% Texas Water Development Boaktfater for Texas 2012 State Water Piamtroduction,January
2012,25.
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potential climate models. The document culminates with recommenddtairautline
met hods and strategies to mai ntilexasWaterhe st a
Plan 2012does not explicitly discuss small dams. However, policies recommended for

the next several decades could damage a large majority of small hdstioiscin Texas.

As of 2012, Texas had 188 reservoirs capable of storing 1.5emtref water per
capita®’ While the numbers seem impressive, the facts paint a much more dismal picture.
Population and regional growth have placed increasing demands andexa ur r ent d a
and reservoir infrastructure. By comparison, the state had 179 major reservoirs that stored
2.5 acrefeet per resident as of 198bHowever, reservoir construction slowed
significantly over the next two decad®sf current population trendsontinue, 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 capaaityptnt to only 1
acrefoot per citizen if changes are not mdd&he obvious need to expand and improve

Texas water infrastructure is imperative t

In response to these possible realities, current planning has begun to shape the
future of Texasd water infrastructure. Li ke e
Texas Water Plais based on data provided by regional water planning groups in order to
gauge the future water requirements statewide. State agencies, universitiesjcrsd

nonprofit organizations are beginning to articulate the seriousness of water scarcity in

% Texas Water Development Boaktfater for Texas 2012 State Water PaRolicy
Recommendationslanuary 2012, 237.
68 |1
Ibid.
*bid.
bid.
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the stateds itenmfatdré’ dhe®012 Fexhis WatenRjan recommended
sever al met hods for preser vi ngpacdyroderthencr eas

next several decades.

The most costly recommendati on came i n
Water Plan. The document calls for the development of twaRrtgew major reservoirs
(5,000+ acrdeet), the majority of which would be loeat east of Interstate Highway
35/ These new additions to the state water infrastructure are estimated to satisfy 16.7
percent of the stat ed <Placeneatbftherew eservalreisna n d s
a key concern regarding the feasibilityTahas Water Plan 2012As required by the
Texas Water Code, the legislature has slowly begun to designate possible new reservoir
locations to meet the recommended goal of tweikynew sites. In addition, federal
action such as protection of ecologicallpsitive areas has narrowed the viability of
potential reservoir sit€s.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 polital and environmental issues in the coming decades.

T¢eSNNBYOS | SyNES &l 24 [/ f A Stateil@pact Rekaadber2003, t L Y LI O
accessed October 2013. https://stateimpact.npr.org/texas/2013/01/08/kclimate-changewill-impact
texad.

?Texas Water Development Boaktfater for Texas 2012 State Water PlaWater Management
StrategiesJanuary 20124 SS CA 3 dzNBE TovM® awW8OAXY WSkRBUEA K 8K ©0¢ T
Development BoardyWater for Texas 2012 State Water Plawater Management Strategiedanuary
2012, 190

" Texas Water Development Boak¥ater for Texas 2012 State Water PiaRolicy
Recommendation]January 2012, 235.

L 6 A R ®the proposet YakeiFastrill, which was included in the 2007 State Water Plan as a
recommended water management strategy to meet the future water supply needs of the City of Dallas,
was effectively precluded from development by the US.FishR 2 Af Rt ATS { SNIWAOSQa RSa
Neches River National Wildlife Refuge on the basis ef OINBE O2 y A SN G A2y Sl aSYSy i @
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The recommendation for new reservoirs h
crumbling dam infrastructur@.A 2008 study by the TCEQ found that out of 1,888 dams
and reservoirs served, 245 weravnatitt e r me d fi b a’8Apmroximatelyt i on . o
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 damoigghly fifty years. Because a large
number of dams were built after the drought of record, many have or will soon reach their
design lifespan$’ As population has grown around these once rural structures, many
older dams pose a safety hazard to surrogndimmunities. 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

"az2as . dOKSf ST a2Keé {2 al yé 5SstaeimpaoTexa®didoer ! NB Ay
14, 2013 http://stateimpact.npr.org/texas/2013/10/14/manytexasdamsin-bad-condition/.; Mose
. dZOK$R S | dzyRNBRa 2F W{AIYATFAOLIYyG |1 tddRfipad | Ya 9aO0l L
TexasQOctober 15, 201ttp://stateimpact.npr.org/texas/2013/10/15/hav-hundredsof-significant
hazarddamsescapestate-inspection/.
®Texas State Senate Committee on Natural Resopfides Senate Committee on Natural Resources
Interim Report to the SlLegislature: Dam SafetfFebruary 2009, accessed December 2013.
httlL)Y K K 66 6 DA SY L 1 SPall 6 SPGEDdZAKk TP NkASYFGSkO2YYAlKkOpy n
85 percent of dams in Texas are over 25 years old, and 27 percent are over 50 years old. In many areas
downstream of these dams, development has boomed. As dpwetmt downstream of a dam increases,
42 R2S4a8 GKS KIFEITFENR Ofl aaATFAOIGA2YyST NBIldZANRY I &0 NHO
TV YSNRAOLY {20Aa80Ge 2F [/ AGAf 9y3IAYSSNA:Z af{ Gl GaSYSyl
Subcommittee of Homand Security Committee on Appropriations U.S. House of Representatives on
PLILINBLINR F GA2ya F2NJ 0KS CSRSNIf 9YSNHSyOe alyl3aSySyi
2013.
http://www.asce.org/uploadedFiles/Government_Relations/Testimony_and_Gpwadence/DHS%20FY
%2011%20statement.pd? SY RSS | 2f G OF YLIZT &G ¢ SEIl 4Q endRaNiici F2NJ 51 Y
Standard MagazineAugust 04, 201 laccessed November 2013.
http://www.psmag.com/environment/texaghirst-for-damsbucksnationattrend-34541/,; Eva Hershaw,
oDams Are Coming Down But Not in T&xB&eporting TexadDecember 9, 201Jaccessed December
2013. http://reportingtexas.com/damsome-down-aroundu-s-but-not-in-texas/.

33



small dams will have negative effects on the preservatismafl historic dams. In the

event that Texas experiences a major flood event, a rush to build new watgruofceie
could accelerate and exacerbate the removal of small dams without proper investigation
into the resourcélVhile Texas is slow to update its water infrastructure, many scientific

and political indicators point to an eventual mobilization to addites issue.
Historic Preservation: Texas Dams

Thelegislature established the Texas State Historical Survey Committee, later
known as the Texas Historical Commission (THC), in 1§83ver the ensuing decades,
the THC created several designations to docuraed 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 histesiources. The
THC issues three types of marké@rklistoric Texas Cemetery (HTC), Recorded Texas
Historic Landmark (RTHL), and subjéctand it also provides oversight of the Texas
Centennial markers from the 19385 he various types of markers provide dateames,

and basic information about the historical significance of locations or strufures.

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

Code of Texa8! By itself, the designation does not protect resources from alteration or

®Truett Latimer and Laurie E. Jasinski, "Texas Historical Commis$imniBook of Texas Online
accessed September 19, 2014. http://www.tshaonline.org/handbook/online/articles/mdt17.

“TSElFA | AA0G2NAOLE [/ 2YYA&A4aA2Y S dsddBdplertber2014.¢ SEF & | A &
http://www.thc.state.tx.us/public/upload/forms/thchistoricatmarkersfactsheet.pdf.

¥ Truett Latimer and Laurie E. Jasinski, "Texas Historical CommistimniBook of Texas Online
accessed September 19, 2014. http://www.tshaonlirrg/bandbook/online/articles/mdt17.

® Texas Historical Commissignii I 6 S | NOKS2f 23A01f [ yRYUeN] 5S8S&aAr3ayl
2011, accessed August 20hdtp://www.thc.state.tx.us/public/upload/archeologgtate-landmar k
designation.pdf. Texas Histdr O £/ 2 Y YOAI&0&SA 20 yNDO KaS 2 £ 2Jank 26| 2013 cdesfeRlY | NJ & X ¢
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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 musbe 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
complyby notifying-did€Cuobi mgooarc #TheTHC)hason pub
designated some small dams under its Official Texas Historical Marker Program while

the Antiquities Code has documented others. Dams curdggignated by the State of

Texas nclude Saffold Dam, SeguirRenfro Dam, GoldthwaiteMartindale Lumber

Company: Dam B; Martindaleand theMission San Francisco de la Espada Dam, Ditch

and Aqueduct; San Antoni&urthermore, river authorities and watershed districts are
subjecttocompi ance with the stateds Antiquities
regarding construction or disturbance of any Kihifihese preservation guidelines have

been in practice for many decades.

The preservation of structures with tirdeterminate 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
documentationrad 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

September 2014. http://www.thc.state.tx.us/preserve/projeeamd-programs/stateantiquities
landmarks

8 Texas Historical Commissi@n, y @ A lj dzA G A S aJurfe 3,RE A& dsed September 2014.
http://www.thc.state.tx.us/projectreview/antiquitiescodetexas

% Texas Historical Commissi@n, y @ A lj dzA G A S &Jurfe 3, RE 3acdssed Septéniber £014.
http://www.thc.state.tx.us/projectreview/antiquitiescodetexas
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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 are listeth
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
smal | in size and excellent exd&aDambndthe of hii
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
listedin the National Register. The structure is a textbo@agde of an industriativic
dam. Constructed in 1895 by Henry Torell, it is situated on a natural outcropping in the
riverbed. Later, the addition of hydroel ec
provided power for the city of Seguin. In 1907 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 indusixiel dam. Erecteth
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 Dalaterresurfaced following destruction of that latkem.
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, transportatéorg other broad patterns
of history. It is clear from the four dam nominations that small dams typically receive
consideration under t he NRudRlylmkedto ¢ritermm i on A
C 34 Developed to aid resource evaluation, thercritea al s o therangeof dent i f y
resources and kinds of significance that will qualify properties for listing in the National

Regi ter . o
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 damadype 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 hat 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 acréeet 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 bgnne Chin, Laura R. Laurencio, and Adriana E. Martinez,

#u.s. Department of the Interior, National Park Sendelmw to Apply the National Register Criteria
F 2 NJ 9 0| NatizhaliReg@isfesBulletin, No. 15, 19€FiterionA: 6Those associated with events that
have made a significant contributiontothezbt R LI G G SNy a 2F 2dzNJ KA A (G2 NE P / N
distinctive characteristics of a type, period, or method of construction, or that represent the work of a
master, or that possess high artistic values, or that represent a significant and distiablg entity
éJKBi;éS O2YLRYySyGa YlLe t1F01 AYRAGARIZ t RAAGAYOQOUGAR2YTE
Ibid.
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fiThe Hydrologic Importance of Smalind MediumSized Dams: Examples from

Texas, 0o standard dam size classifications exist. In Texas, official state standards
determine dam size based on a combination of height and reservoir §icCagently,
there are 87 dams classified as large, 1,945 dams classified as intermediate,Cand 5,12
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 feggim and

less than one thousand ageet of reservoir capacifif.All of the dams in this typology

adhere to this definitioff

Size Classification Criteria

Texas Administrative Code, Title 13, Section 299.11

Equal to or greater than Equal to or greater tham 40
Intermediate 1.000 and less than 50,000  feet and less than 100
acre-feet
|
i La Equal to or greater than Equal to or greater than
B m 50,000 acre-feet 100 feet

2 One-acre foot of maximum water storage is the volume of water that would be reguired

to cover one acre of land (43,560 square feet) to a depth of 1 foot. This is equal to
325,851 gallons. |

Figure 1.State of Texas Size Classification Criteria

8 ¢Damsin Texas are classified in several ways, one of which is by size. The size classification of a dam
is based on the dam's impoundment storage and height. Minimum size requirements for a dam to fall
under TCEQ's authority are either (1) the dam height rbes?5 feet or greater and the dam must have a
maximum storage capacity of 15 adeet or greater; or (2) the dam height must be greater than six feet
and the dam must have a maximum storage capacity of 50-faeteor greater.8 Dams that meet these
minimum requirements are then grouped into three different categories. See Appendix C for the three
size classifications dlams as noted in the TCEQ ruiebexas State Senate Committee on Natural
ResourcesThe Senate Committee on Natural Resources InterimrRepthe 81" Legislature: Dam
Safety February 200%.
http://www.senate.state.tx.us/75r/senate/commit/c580/c580.FINALDamRepont@d

*7Ibid.

% Ibid.
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Types of Dams: Vernacular, Earthen, IndustrialCivic

The primary smaltlam types this typology will focus on are vernacular, earthen,
and industriakivic. 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 speait 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
emphasefunctionality rather than style or craftsmanship. The materials are locally
sourced or oimmediate origin and typically show little evidence of shaping or additional
refining. Rock, stone, and other rubble can be found along with low grade eooicret

aggegate, wood, or rebar.
Earthen

Earthen or earth dams are the most numerous type of dams in*{€kay.are
relatively inexpensive and easy to build in comparison with concrete or professional
waterwork projects. Earthen dams are gravity structures o$tet for flood mitigation
and water retention. Mainly constructed from dirt, they may utilize addition material such
as rock and rubble as stabilizing fill materidisshould be noted that stock tanks or
contour structures designed for water catchmedtvarsion structures may qualify as

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

¥eSElAa /2YYAAAA2ZY 2Y 9y DA NERY Y8ngfficlalfc / \0dzlQfaA B& Y 51 Y {

Inventon® Klorgan Dean, October 2013.
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Industrial -Civic

Industriatcivic dams are structures of various designs that are built using more
complex designs and a highaliber of materials than earthen or vernacular dams. They
may include, but are not limited to, steel or metal interior support, concrete, cement
brick, and stoneThey can be designed and constructed by both professional and
unskilled labor. They areften 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 d&m and th
level of threat it may pose to the surrounding af&e 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 andsasgéts
significance and integrity. However, it 1is
Qualification, 0 established by the State o

preservationists when assessing a dam.

P Texas State Senate Committee on Natural Resopfides Senate Committee on Natural Resources
Interim Report to the SlLegislature: Dam SafetfFebruary 2009, 102.
http://www.senate.state.tx.us/75r/senate/commit/c580/c580.FMLDamReport80. pdf

1 Texas State Senate Committee on Natural Resopifides Senate Committee on Natural Resources
Interim Report to the SlLegislature: Dam SafetiFebruary 2009, 102.
http://www.senate.state.tx.us/75r/senate/commit/c580/c580.FINALDamR &0 rmpdf
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CHAPTER IV
IMPERATIVES FOR PRESERVATION

Historically, American preservation has been a tool to maintain traditional
American standards of significan&ealthoughsome presentlay 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 egat legislation, much of the NRHP is rooted in aesthetic
and cultural values of Angl o Amegistercan soci
Bulletin: Guidelines for Evalwuating and Do
detail s t he-Ammeadictainoon glr effBudrioce of t he Nat.
objective or physical elements of a property above all®@l$tistoric preservationist
John Sprinkle referred to this buiit ethnocentrism aa system that enforces
nationalistic narratives and ndactual history** Other preservationists have voiced
concerns over the narrow nature of properties listed in the Nationat&teayisl
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 NiiR¢Hines.
A growing consensus among professional preservationists has resulted in a greater
awareness of muiethnic interpretations of cultural and historic resources. Native

American religious or ceremonial sites and natural landscapes are exangiles thfat

%2 U.S Department of the Interior, National Park Servi€ajidelines for Evaluating and Documenting
Traditional Cultural Landscapek990.

% bid.

BW2KYy | & {LINAY]fS WNIPSE ahT 9EOSBEKNRWHZ SOYAE NI A ¥ O
t NS & S NIfHe @ubl® YAi&tdrianvol. 29, No. 2, (2007), 4D3.
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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 wapansan 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 chiangéerpretation 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 higtyle architecture in early American
preservation to a more balanced focus theltioies vernacular construction and design.
Early homes and buildings listed in the NRHP were either designed or built by celebrated
architects owerefine exampla of specific architectural styleMassive structures, like
the Hoover Dam in Nevada, arengparable to the works of famous architects such as
Frank Lloyd Wright and often considered the archetype of their style or kind. Simply put,
many | arge dams currently Ilisted in-the Na
engi ngustaisnyo i ght 6s buil di-agshat“eftanegar ded
structures such as bridges are nominated to the NRHP under criterion C for their

contributions to the field of engineeriiy.Resources deemed significant for their

P61 odzAf RAY3Is adzOK +F& | K2dz&aSs o NedprindpalgshdDKs K2 G S
shelter any form of human activity. Building may also be used to refer to a historically and functionally
related unit, such as a courthouse and a jail or a house and a BgamplesHouses; barns; stables;
sheds; garages; courthousesty halls; social halls; commercial buildings; libraries; factories; mills; train
RSLIGAT adl A2y NE Y20AfS K2YSaT KRS Bdparthentioktiel G SNE T
Interior, National Park Servichational Register Bulletin: Guidtets for Evaluating and Registering
Archeological PropertieBarbara Little, Erika Martin Seibert, Jan Townsend, John H. Sprinkle, Jr., John
Knoerl,2000. :

% |bida ¢KS odzA f SGAY GAGESR a1 26 ¢2 | LILX @& ttakS bl GA2)y
ONRGSNRAZ2Y |/ A& Toafienbokly tHe Ristidctve ¢hd acteritddpSaitypey period, or
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architecture or engimgeing 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 | at ecularhdugesandhuitinggar |y 1
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’” Vernacular construction personified the newialdgistory as slave cabins,
rurd barns, and other buildindgsecame 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 noated. For this reason, vernacular

houses a often nominated using Criteriédnor C®

The same rationale can be applied to historiesiiyificant small dams. Like
vernacular and netraditional houses, these structures are important to locakgrahal
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 I1&Vels.

method of construction, or that represent the work of a master, or that possess high artistic values, or
that represent a significant and distingla K 6 £ S Sy A e ¢K2aS O02YLRySyia YIe¢
Pp. 2.
T SNYFENR [@ | SNXYIFYS 6¢KERMHBIEM M IND KA SHOLI dZNg i cpri (A Y& (i
obvious analogy to the new architectural history is the new social history which ertise 1960s and
ASATSR Fa Ada LMz2N1IR &S NRGAY3d WKAAG2NER FTNRY (GKS 02
8 U.S. Department of Interior, National Park Servidational Register Bulletin: How to Apply the
National Register Criteria for Evaluatjdtatrick W. Andrus, Rebecca H. Shtwnp 2002.
% U.S. Department of the Interior, National Park Seriitatjonal Register of Historic Places Register
Form: Allen Water Statio@ctober 1990, accessed may 2014.
ftp://ftp.thc.state.tx.us/nr_program/Allen%20Water%20Station%20NR.pdf
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A brief investigation of properties listed in the National Register between the late
1960s and the late 1990s shows thege or higkengineerd dams make up the majority
of damdlisted to the NRHP by most states; Texas is no exception. Small vernacular and
industriatci vi ¢ dams are a much smaller portion
ranks nationwidetHowever, 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. Howeweit is clear from the disparity between the number of fagbineered
and vernacular dams listed in the National Register that these resources have yet to
experience a shift in perception like othéstoricresources have previously experienced.
Based o 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 decad®s.

It is logical to see vernacular, industr@vic, and some earthen dams in the
evolution of the National Registerds met ho
structures could have an effect on the public pgiroe 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 utilitarieontributions and engineering achievements.

In Texas, contemporary preservation responsibildéiesdelegated to the Texas Historical

1% TjyaMiles, The House on Diamond Hill: A Cherokee Plantation,$&imgpel Hill: University of

North Carolina Press, 2010).
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Commission, often resulting in historical markers or designation as a State Archeological
Landmark. However, aconvergee of | ssues surrounding the

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 andesign for a specific structural type. Location is chosen based on a site
with the greatest strategic advantages to meet the desired function of the'ftbjmue
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 functidffsDams embody the famous words of architect
Louis Sullivan, Aform follows fungntion, o0 i
function. However, themlicability of this phrase idifferent 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 functionsatif gams
often dictate that they are found in rural or isolated areas, often on the periphery of urban
centers®® In addition, small dams and are not intended to serve large populations like

structures of the Big Dam Era in the West.

Y15 Alan Skinngr ¢! NDKI $2f 2320t LYy @S&aiGA XbdséiHafy G GKS htF
Associates, IncCity of Allen, Texas, (2002}21. Examples of the connection between location and
design purpose can be seen in both the Saffold Dam in Seguin, and the Allen Water Station. The location
of each dam facilities the design furmn of hydroelectric power in the case of the Saffold Dam. In
addition, the purpose of the Allen Water Station required its construction near a contemporary railroad
line.

2ys)i NYe / 2N1Ja 2F 9y 3AYSSNEHp Map:INatianaldngeory ¢f DamdlR t 2 G Sy
accessed June 201Http://geo.usace.army.mil/pgis/f?p=397:3:1691991705944::NO::P3_STATES:TX..

B¢ 2 RR { G| L¥TExassDeparfnient &f BgricultyrBecember 1, 2010, accessed May 2014.
http://texasagriculture.gov/NewsEvents/NewsEventsBit/tabid/76/Article/1258/dams.aspx.
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The design purpose ofmgll 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 knowféddeir
physicalabsence from sigland minimalimpact 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 regly 7,500dams in the statsjxty percent are located on private
land!®® 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 alams, both public and private, in the state. Howeagenf 2008,
the TCEQ inspected less than one thousand of the state owned dams in the last twenty
years:®® Moreover, anumber of small private dams are exempt from oversfji.
recent years, TCEQO6s regul atory power has
private land became exempt from oversiffitimited access to structures on private

|l and i mpacts the accuracy of the TCEQOs da

e 2 RR { G| LETExasSDeparfnient &f MgricultyrBecember 1, 2010, accessed May 2014.
http://texasagriculture.gov/iNewsEvents/NewsEventsDetails/tabid/76/Article/1258/dams.aspx.

CHNB G OKSY DI gSGAKSNE | X ANV yER 251 ar@Bonting July Z022NE R C2 NB &
accessed May 2014. http://www.pbs.org/wgbh/pages/frontline/environment/alagjdd/tailingsdams
where-miningwaste-is-stored-forever/.

1% Todd Staplesy 5 | ¥ Bexhs Department of AgricultyrBecember 1, 2010accessed May
2014.http://texasagriculture.gov/NewsEvents/NewsEventsDetailsil/ 76/Article/1258/dams.aspx.
+SNRYAOIF /FadaSt23 ah gy S NinWarged Gablg NeWaGualy F008SaddesseédY . NB | |
May 2014. http://austin.twcnew.com/content/news/208208/ownerdoselake-after-dam-breaks/.

197 Texas Commission on Environmental Quatityidelines for Developing Emergency Actions Plans
for Dams in Texa§+394, March 2012, 8,caessed December
2013.http://www.tceq.state.tx.us/assetpublic/compliance/field_ops/damsafety/gd94.pdf.

e SEF & { G Is Office Andaitik RepoxtBn the Dam Safety Program at the Commission on
Environmental Quality§AO Report No. 8832, May 2008, accessed January 2014.
http://www.sao.state.tx.us/remrts/main/08-032.pdf.
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The reduction in regulatory &on is only one of many issues threatening the
health of Texasd small dams. Age, |l ack of
precedence for flooding, all threaten the
infrastructure. The following summaof 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 ris&m these factors, as any combinateffactors
could breach or damaghesestructures. 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 theserstsust
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 JohNielsen Gammostated that Texas is currently
experiencing the worst drought since the 1980&ammon estimates that current
weather conditions could last until 2028While rainfall has increased since 2013, more

than seventy percent of Texas remained under droughtticoscas of June 2014, with

WC2NNB &G 2Af RSNE ava!l gAdKDI{Y2063s Oisdredeftentoar I A a4 0 W2
12, 2013 accessed May 2014. http://www.texasobserver.org&tate-climatologistjohn-nielsen
gammon.

Mol §GKSs ¢NBal dza3dz8s a¢SEl & 5 NP dzHeuston/Cardricl® wA S £ {
February 5, @13 accessed June 2014. http://www.chron.com/news/article/Tedasughtcouldrival-
statesworst-dry-yearsnt Hp o Mo T ®LIK LIOT [ | dzNFRyf 2a32AN&Hif 2 2ININB{- 20KS i/ fCASYEL!
5NRdzAK(G / 2dzZ R NeywRakNBnegcbel 3, 11atBeSséd June 2014.
http://www.nytimes.com/cwire/2011/10/03/03climatewiresomeclimatologistsworry-that-texasmega
dro-4865.html.
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more than twentpne percent of the state classified in extreme or exceptional
conditions'** The combination of high summer heat and lack of rainfall has lowered

surface water in reservoirs and rivers. It has also dramaticaigleaated use of the
stateds groliTewatsdr toumpl y.eservoir system
seven percent statewide as of June 2634s a result, many large dams are showing the
structural wear because of the drying of reservoir b¥drolonged 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 concret® base.

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 emergésioyically, 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 ¥é&xas.
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

y.SDepartment of Agricill dZNB S ¢! ®{ & 5 NP dfe KiitedsS@itgsDioaghty ¢ SEI a5 ¢
Monitor, accessed July 2014. http://droughtmonitor.unl.edu/Home/StateDroughtMonitor.aspx?TX.

Mo yRNF t23a0GSts G5NRAAKG | FadSya DNdbdayR 2 1SN 58L
Geographiculy 24, 2014accessed July 2014.
http://newswatch.nationalgeographic.com/2014/07/24/drougtitastensgroundwaterdepletion-in-the-
texasLJr Y K YRf SK®T bl dA2ylf tdzof A0 wlRA2I GSE@SNEGIKAY 3
Impact Texasaccessed Octwer 2013. http://stateimpact.npr.org/texas/tag/drought/.

WeSEFA 2+ GSNI 58535t 2 LIV Sy Water PdtaNdR Texagceedsed HineR®4 S NIJ2 A N&
http://www.waterdatafortexas.org/reservoirs/statewide

MaAOKIE St al N 42 wits,Tav$ B ly @ Q wS F XStatel InipBTS M, K
November 26, 201,3accessed December 2013. https://stateimpact.npr.org/texas/2013/11/2Giifis
refill-reservoirscantexasdamshold-up/.

o pid.

WeSEFE {GFGS . 2FNR 2F 2 (SN WAAAS ynedspNds¢ haGiS2Ed SINI OM o2
June 2014.
http://www.twdb.state.tx.us/publications/reports/historic_groundwater_reports/doc/M278.pdf.
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both the drought of record and current weather patterns, a rain event orismncokess
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 nisetgn percentfeuch features,
according to the U.S. Army Corps of Engine€rRains make cracks worse in both
concrete and earthen dams by undermitiegstructural integrity'® The head of the
TCEQO0s Dam Safety Division, Warrempsus&amuel s
for cracked dams: it increases the size of the cracks, and it increases the amount of water
that the dam™umgterisdlod dbaok.h@ave begun in O
current drought compares to the severity of the drought of réttduryears of severe
drought and more than 4,700 dams identified as fifty years and older by the Corps of
Engineers puts the TCEQd6s asses@iment of ha

guestionable if such small dams could withstand a flood like that ofteh&9&0s.

Wyusl Nye / 2N1Ja 2F 9y 3AYSSNEHp Map:INatianaldngentory of Dan® t 2 G Sy
accessed June 201ttp://geo.usace.army.mil/pgis/f?p=397:3:1691991705944::NO::P3_STATES:TX:
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accessed July 2014. http://online.wsj.com/articles/textas-reducingdam-inspectionssparkscriticism
1404949104
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November 26, 2013Accessed December 2013. https://stateimpact.npr.org/texas/2013/11/2Giifis
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C2 NJ { 2 fSuté linpayt Tex@ctober 17,2013accessed October 2013.
http://stateimpact.npr.org/texas/2013/10/17/aginglamsboominggrowth-and-the-searchfor-
solutions/.
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accessed October 2013. http://stateimpact.npr.org/texasgjtdrought/.
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Inventory of Dams, accessed June
2014http://geo.usace.army.mil/pgis/f?p=397:3:1691991705944::NO::P3_STATES:TX.; Dam Safety Action,
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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 inuhmer of dams constructedtire
state. Since then, population centers have steadily encroached on the structures as people
have settled near or downstream of daBesause most Texas dams are small and
located on private land, many citizens and residemsinaware 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®?

It is unclear to what extent a joaflood 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 celffliy2008, the Rhine Lake Dam

located in Van Zandt County failé& When last inspected in 1984, the dam garnered a

http://www.damsafetyaction.org/TX/aboueaps/where.phpA major factor in coocern about dam safety

and the need for EAPs is the age of many dams. The National Inventory of Dams information on Texas

y2iSa dGdKIG wtp 2F GKS adlrdsSQa RFYa 6SNB odaAfld 0STF2N
1,069 were built in the 1950s. Atier 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 ctmtigeeand

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
olderdams is not known or uncerita

22Michael Marks, If Rains Refill Reg&t A NB = / | Yy ¢ S E Bté@tedmpadt ¥edas,| 2 f R ! LXK
November 26, 203, accessed December 2013. https://stateimpact.npr.org/texas/2013/11/2Giifis
refill-reservoirscantexasdamshold-up/.

Wdzt A 11+ I BeBucidgiDark Inspection Sparks Criticism: Move Raises Concerns as
5NRdzZAKG ¢KNBFGSya (2 WalStreetIournsllyNeli2R18y dzy RENA 8 N®DE® b Sg3
accessed July 2014. http://online.wsj.com/articles/testag-reducingdam-inspectiors-sparkscriticism
1404949104

3 SNRYAOF /1 aiSf2% dhgy S NiEneWater Sablp Nl January2008 NJ 51 Y . N
accessed May 2014. http://austin.twcnews.com/content/news/208208/ownrlexselake-after-dam-
breaks/.
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good rating by the TCEQ. The Rhine Lake Dam was classified abdaard because it
did not pose a risk to life. Though no property was damaged or people hurt, the breach
el i minated t he tianragractios. Agarrasult,aesigents geew coacerned

about a drop in their property value due to the loss of the'fake.

Currently, there is no mechanism to prevent development downstream from a
dam?’?® This is most easily illustrated by the numerous aaiat 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 propgrtherating levels
established by the National Inventory of Dams (NID) increase with the amount of

projected damage a dam failure could calibe. criteria are:

P SNRBYAOL [} aiSSt[as S& hshyiSNEheByag\er CatidiNe, Painar 2008
accessed May 201#4ttp://austin.twcnews.com/content/news/208208/ownerpselake-after-dam-
breaks/
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October 17, 2013accessed October 2013. http://stateimpact.npr.org/texas/2013/10/17/agiiagns
boominggrowth-andthe-searchfor-solutions/.

PTysl Nye / 2NlJa 2F 9y 3AYySSNEHp Map:Natianaldngentory of BsNR t 2 (G Sy
accessed June 201H1ttp://geo.usace.army.mil/pgis/f?p=397:3:1691991705944::NO::P3_STATES:TX:.

51



Low-hazard:

(&) no loss of human life expected (no permanent habitable structures in the breach inundation area
downstream of the dam); and

(B rminimal economic loss, located primarily in rural areas where failure may damage occasional farm
buildings, limited agricultural improvernents, and minar highways (clagsified by the Texas Department of
Transportation as rural collector or rural local roads, including county roads and Farm-to-Market roads not
uzed to provide service to schoals).

Significant-hazard:

I4) loss of human life possible (one to six lives or one or two habitable structures in the breach inundation
area downstrearn of the dam); or

IB) appreciable economic loss, located primarily in rural areas where failure may cause damage to isolated
homes; damage to secondary highways [classified by the Texas Depantment of Transportation as rural
major collector roads, including Farm-to-Market roads used to provide service to schools), damage to minor
railroads; or interruption of service or use of public utilities, including the design purpose of the utility.

High Hazard
Loss of life expected (7 ar more); economic loss excessive

Figure2T CEQO6s Haz ar QritéRaman ki ng and

As with state dam totals, the total numbehatardous 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'fdiThe Cops of Engi neer sé ser
National Inventory of Dams (NID), provides a publically accessible source wttx up
date accounting of Texas dam information. Analysis of the data shows that most dams are
clustered around major population centers. With soyngams located near property and
people, the large number of hilazard 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 developmdrcimme structurally

compromised.

[N
(p)

PBUsSI NYe /2N 2F 9y 3IAySSNEop Map:INatianaldngentory of | NR t 2
Dams,accessed June 2014.
http://geo.usace.army.mil/pgis/f?p=397:3:1691991705944::NO::P3_STATES:TX:.
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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 natféhwide.
In comparison, Texas has removed thirty dams in itseshistory™*° The potential risks
that a dam poses to property and public safety is a concern among all parties and
individuals involved. Still, i ssues regard

the periphery of the stateds |l egislative a
Legislative Inaction

A prime cause of legislative inaction has been a relatively mute response from the
general public on the issue. Many Texans a
dam infrastructure, particularly the potential damage to propedtyoss of potential
historic resources. States such as Washington have been compelled to remove dams due
to the direct i mpacts on | ocal wildlife. T
migrating salmon in the Pacific Northwést Although marine ecolgy 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 reactioeing lnefunct, 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 odl@nd state regulatory agencies

2 YSNRAOIY wWAGSNHEI dv dzS a AmedcyrdRivéraicBedzdd MayS20R1OA Y3 51 Ya s
http://www.americanrivers.org/initiatives/dams/fags/. CurrenthAmerican Rivers aware ofalmost
1,150 dams that have been removed over the past 100 years in this country.
EvaB NBAKF 65 a5 Ya ! wBotiy 2 &3 HaacrtBgeT éxgslecember 9, 2011
accelglsed June 2014. http://reportingtexas.com/dacmsne-down-around-u-s-but-not-in-texas/.
Ibid.
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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 financi al and | egal bur
responsibility; however, historicgll local, state, and in some cases, federal monies have
been allocated to address failing private dams in TE%&till, the Texas Legislature has
recall ed most of the expanded regul atory r
Division in 2008 In addtion, the report found that hundreds of dams had never been
visited by state inspectors. The State Aud
recommendations that the Dam Safety Program was to meet. According to Program
Manager Warren Samuelson, a large partbthose requirements were completed as of
2013. A majority of Texas dams classified as high or significant hazard have been
inspected and or document€dSt i 1 | , property ownerso6 right

inspecting @andful of dams in the state.

¥yl iKe 280KST Gt NEOARAY3IA tNR(GSOGAZYY | By OASa wsC
Water Resource Institut&all 2009 accessed February 2014.
http://twri.tamu.edu/publications/txh2o/fall-2009/providingprotectior/.; Murphy B NJ a £ & b w/ {
Accepting Appl O GA2Y F2NJ 5 |Freese &hd NicholdQy2L, RA1gactEssed July 2014.
http://lwww.freese.com/resources/blog/nrcacceptingapplicationsdam-rehab-funding-0. : éDue to the
passage of time and difficulty in raisiagequate funds locally, many sponsors approached the Texas
Legislature with their concerns over amount of needed O&M and repairs. In recognition that these dams
will continue to serve as a critical protection for our state's infrastructure, private prgpartd lives, the
Legislature appropriated $15 million dollars to the Texas State Soil and Water Conservation Board
(TSSWCB) for grants to local SWCDs during theR0l&tm 06 A Sy yAdzy F2NJ hga | yR aidN
Ba2a8 | diOKS fI1Sdzy RINB Ray (2 71 FUH{IANGRAA ToAkOra 940 LIS { G S 1L
State Impact Texa®October 15, 201,3accessed November 2013.
http://stateimpact.npr.org/texas/2013/10/15/howhundredsof-significanthazarddamsescapestate-
inspection/
BUgr S 1 dzR AAD AndIR&porh GhFTheCDArE Safety Program at the Commission on
Environmental Quality$ao Report No. 0832, May 2008, http://www.sao.state.tx.us/reports/main/08
032.pdf.

54



Funding

Government funding for maintenance of privatelyned dams has some
historical precedence in Tex&8 At present, funds are made available primarily through
federal and local agencies. The National Resource Conservation Service (NRCS) offers
severafunding programs: the Structural Repair Grant and the Operations and
Maintenance Grant this is not used again in this chapter, so not rfé&gederal
legislation has provided additional funds for the repair of multiple dams often located
across severatates'’ 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 authoritiescounties, cities, and Water Control and Improvement Districts

(WCIDs) 1%

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 tHé°asiail. such
a sysem can be established, counties, municipalities, neighborhoods, or individual

owners will continue to find difficultly securing funding for basic maintenance or repairs.

9248 | diOKASEI1Sdzy RNBRa 2F W{AAYATAOLY (G | FdStaeRQ 51 Ya
Impact TexasMay 28, 2013accessed October 201tp://stateimpact.npr.org/texas/2013/10/15/how
hundredsof-significanthazarddamsescapestate-inspection/.

e SEFA {dGFGS {2Af |y RFléot oftied PrografméS NIZONDFe#EES R 2 1 NRE 4
2014. http://lwww.tsswchb.texas.gov/en/floodcontrol

BUS5SLI NI YSY (i 2Recovedy M@t Budziing deh&Dam Repairs in Collin Coéintyw | y R &

Henry, accessed July 2014.
http://www.nrcs.usda.gov/wps/portal/nrcs/detaitx/home/?cid=nrcs144p2003006; U.S Department of
I ANR Odzt G dzNB X & H n mnNatwrsl Résauicd Coriseniatio SerdoeeiiRéd Jull4.
http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/landscape/wr/.

¥ Texas State Soil and Water ConservationRéar ¢ Cf 22 R / 2y GNRf t NREINIF Yas¢é
2014. http://www.tsswcb.texas.gov/en/floodcontrol.
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October 17, 2013accessed October 2013. http://stateimpact.mmg/texas/2013/10/17/agingdams
boominggrowth-andthe-searchfor-solutions/.
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Therefore, it will continue to be difficult to identify structures with historicggnity

and significance.
Benefits of Addressing anBeforming 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 ha been granted by the legislature, it has not been adequate to address the size
and scope of the issues threating Texas dahopulation statistics and climate
projections indicate the state will be forced to address a multitude of troubled dams in
resporse 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 expandingrits wat
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 terifhe Association of State Dam Safety Officials calculated
that $711 million dollars is required to repair all lederal highhazard dams in &as.

Most highthazard dams in Texas are large in size and capacity. Still, medium and small

149¢in 2003, the Association of State Dam Safety Officials estimated that it would cost more than

$711 million to rehabilitate the nofederally owned, highhazard dams in Texadowever, federal and

state funding available to dam owners to make repairs is limited. The National Dam Rehabilitation and
Repair Act of 2007, passed by the U.S. House of Representatives in October 2007, would provide publicly
owned dams $200 million natnally over five years to make repairs. However, should this bill become

law, the funding that would be allocated to Texas falls far short of estimated tosehabilitate Texas
RFEY&dé (S | dzR AAnANDRepont O Thé Bam Safety Prograthe Commission on
Environmental QualitySao Report No. 0832, May 2008http://www.sao.state.tx.us/reports/main/08

032.pdf
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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 all Siess

hazardous dams would be; although, the cumulative benefit of small dams appears to be
substantial enough to justify state or local actidPreemptive action by Texas

lawmakers will increase the likelihood that dams with the highest significance and
integrity wil!/ be identified, assessed,
small dam inventory could equally identify obsolsteictures 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 strengthestich structure§*

Myss5SLI NI YSY G 2Recovely M@t Budring de&SDam Repairs in Collin Coéintyw | Y R &
Henry, accessed July 2014
http://www.nrcs.usda.gov/wps/portal/nrcs/detail/tx/lhome/?cid=nrcs144p2_00251RS.Department of
I ANR O AU dZNB ZY ae Yy / 2 dzy U Randy $léngy, ascesyed Julg POLAA NE = €
http://www.nrcs.usda.gov/wps/portal/nrcs/detaitx/home/?cid=nrcs144p2_002%xX

>Texas Commission on Environmental Qualdgm Removal Guidelingg}358, September 20086,
accessed April 2014ttp://www.tceq.texas.gov/publications/ggi-358.html/at_download/file; Stanford
' YAOGSNEBAGEZ abt NatonallPérformandefDamsiPGardune2014.
http://npdp.stanford.edu/node/83
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CHAPTER V
TYPOLOGY
As issues of water and infrastructure continugraw in severityall types of

damsmayeventually come under public scrutifor their environmental impacty threas
to public safetyTexas governmental reports and documents clearly state the expanded
role large reservoirs wil'fEguadiyclearisthe t he st a
consensuamong state conservatishto remove as many dams as possible to protect and
ensure ecological health* Small dams typically &rless crucigo stateinfrastructure
and less costly to build or maintain than their la®inteparts. Should Texas ever
chooseo cull aging or unsafe dams from its inventory, small dams will be likely targets.
New water infrastructure projects could require mitigationughoremoval of aging
dams. Similarly, Texas may take steps to reduce th#auof aging or damaged small

structures out of safety concerns.

Currently, historically significant dams are not p tesue among the general
public. Although voters recognizeh e need t o revamp TexasoOo wal

infrastructure, many may not fully grasp ttaenifications thasuch a changmay have

13 (Reservoir 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
water during a drought. The 2012 State Water Plan recommends 26 reservoirs that would provide 1.5
million acrefeet of water during a repeat of drought of record conditions in 2060. In the absence of these
reservoirs other water management strategies wausimply not be enough to meet the needs of Texans
RdzNA y 3 | & Sad\BateRDéeReliganini Boakfater for Texas 2012 State Water Plan
Policy Recommendation¥anuary 2012.

*Mary Van ZantWatershed CoordinatgiMeadows Center interview b$tephen Austin, $a
Marcos, Texas, March 11, 2014m Kimmel, Professdbepartment of Geography, Texas State University,
interviewed by Stphen Austin, September 25, 201Ban Pryikyl, Lower Colorado River Authority,
interviewed by Stephen Astin, March9, 2014.
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on historicaly significantdams'*° Given the various factors at play in the future of
Texasd wat er | ncaltoasstunte that thel preservatibrdamswi | o g i
eventually become part of the discussitAs is true with alkypes of resources

representeth 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
thatfpossess exceptional values or qualities in illustrating or interpreting the heritage of
the United States'®’ Thus, the goal dhistoric preservationisti Texasshould be to aid

and facilitate other professionals in the evaluation of small dams in order to save the best

possibleexamples.

Typology

The following typology for the identification afpes 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 intheidentification and uniform assessmensathresourcesThis
typology will provide an over athe kinds of srall dams that can be found in the state
and help preservationgsidentify the typeintegrity, construction materials, apdtential

historic links to surroundingulturallandscapes.

This typology will be useful for cultural resourcanagerspreservationists,

archeologist, andenvironmental professionalsatfrequentlyengage with historical

145 4The voters of Texas subsequently approved a constitutional amendment authorizing TWDB to

FRYAYAAGSNI F Punn YATEA2Y 61 G§SNI RSOSt 2LIvBeyas Fdzy R (2
Water Development Board,exas Water Plan 2012anuary012.
Y9 gL | SNEKIF g3 a5 Ydzi | B (i / Reportpi@Temdaréiber 8 2011

accessed December 2013 http://reportingtexas.com/damesne-down-around-u-s-but-not-in-texas/.

Waez NBO23aYyAT S GKS yI (A 2Y Istess@icaptonaFvaldek of Guélitied i LINE LIS
illustrating or interpreting the heritage of the United States, the Secretary of the Interior designates some
historic places as National Historic LandmarkkS. Department of The Interior, National Park Service,
@KS blFiA2ylrf wSIAdcdeSedImdF2014A 3G2NRAO tf+F O0Saxzé
http://www.nps.gov/nr/publications/bulletins/pdfs/NRBroch.pdf
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resourceslt can be amidto the general public as a basic tool to assess and identify small
dams ormprivateproperty.The purpose of creating a typgy specific to Texadams is to

help preservationral conservation effort® identify small dam typesgvhile quickly and
uniformly assesingtheir historical integrityand potential for preservatiofihe large

guantity of dams in the state makesxas an appropriate place to develop a typology for

anassessment ofiese structures

This thesis does nattemptto serve as the official template fihie assessment of
all small dams imTexas;rather the hog isthatthis typologycanserve as anodel for an
official statewide field guideFurthermore, it should be clear that the methodology for
this framework is based on curréytional Register of Historic Placgsotocols for
assessment arascribe to the samelefinitions of thenomenclatureised 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 sdaatis will aid in planning for
the removal of hazardous dan@eating 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 ‘&exand potentially expedite decisions to preservemove
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 foetmajority of small dams. No two are
identical, even those with tlsame designed purpose. As previously noted, location is an

aspect of a dambés design function. The
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its intended function. Such informatiamuseful in determining the types of resources

preservationists may find on a specific cultural landscape.

The form ofa small dams oftendeterminedy its location. While function can
di ctate a damoits formlisyeernminad by theofeataresi obthre Jitgo
basicforms have become sward for almost all small dams: massive and structfftal
Identifying thematerial makeupf a structures important in confirming observations of
the damés form and funct i on .tiveDftaeertdnityped s o f
of dam; for example,agthen dams are alws built with asoil composite, while
vernacular structures can be a mix of oray, concrete, or various local materials.
Industriatcivic dams tend to be built from concrete and other professgrade
construction materials. Texas dams can be divided int@énerakateyories based on
their size andunctions A majority of large Texas dams are used for water impoundment,
retention, and flood controf? 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 thepscof 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 organize into six sections: types (stypes), function, form,

materials, cultural landscape, and integrity assessment. Each division is designed to aid

8 Donald CJacksonGreat American Bridges andaBis, (Washington, D.C.: Preservation Press,

(1988), 4448: 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.
149 | .;
Ibid.

62


http://www.bibme.org/

t he user i n iadvisualchsaiaategstica in drdend identify type and

integrity. Thefollowing are the objectives for eachctien of the typology.

Typesand Subtypes
An explanation of how to identify vernacular, earthen, iaddstriatcivic dams
is provided A brief history of each typwill be provided along witlisting of character
definingfeatures™® Following a discussionf allthreetye s, a | i st of ea
sultypesarelisted and dentified by theiccharacter definingeatures.
Function
A discussion about the various functions ibtiams will begin with a macroiew of
differentkindsof dams. This sectioilustrates the importance of a damfunction in
shaping its form and type.
Form
A brief history and scientifiexplanationis included in the explanation of each form.
Understanding the form of a dam will help with identification and assessment of the
structurés integrity.
Materials
|l denti fication of materials used in a smal

aboutits type. A listing of the materials usedspecific styles of dams movided.

Cultural Landscape
A brief overview of thdypes of damassociated with a specific cultural landscapd
methoddor identifying dams in the fields provided.

Integrity Assessment
This will beaninstructional guidefonow t o assess a structur
identification of the seven aspects of inquiry.

By.s. Department of The Interior, National Park Ser@Gegdelines for the Treatment of Cultural
Landscapeddefining Landscape Terminologgcessed June 2014.
http://www.nps.gov/tps/standard#our -treatments/landsapeguidelines/terminology.htmThe NRHP
RSTAYSa OKIFNIOGSNI RSTAYAYI FSIGdzNBa +Fa alF LINRYAYSy
cultural landscape that contributes significantly to its physical character. Langattsens, vegetation,
FAdNYAAKAY3IEAE RSO2N}YGAGPS RSGFIATA FYR YFOGSNRFE&A YIF& 0
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Types

The three categories of small dams are classified as vernacular, earthen, and
industriatcivic. A visual inspection is the first step in discerning between the three types
while i dentifying a dambés subtype i s more
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 severattdrara
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 7 Vernacular:

For preservationists, the term vernacukders 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 structuresféen located on rural land along
creeks, streams, and drainag&s heir physical composition varies, as vernacular dams
utilized local materials for construction. They can also vary in size but tend to be below

the fortyfoot standard established by tB&te of Texas->?

! TexasParks and Wildlife Departmerifexas River Guida¢cessed June 2014.

http://www.tpwd.state.tx.us/publications/nonpwdpubs/water_issues/rivers/navigatioid dell/bridgesan
ddams.phtmlprivate dams are on small creeks and rmavigable waterways due to Texas law.

P2 SEF & {GF GS Anduiik RepoktDi The BamiSEf&ysProgram at the Ccriomisn
Environmental Quality§AO Report No. 6832, Ch.2 pg.102, May 2008,
http://www.sao.state.tx.us/reports/main/08032.pdf.
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Vernacular dampotentialy possesa great amount dfistoric sgnificance as a
result of theirconstruction by unskilled builders and their possible connections to local,
and even broader, histories. The structures can be both priwaglblicly owned but
typically are found on private, namavigable 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 factordottle 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. Vernacutas dee 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 individealacular 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
Arepresent a si gni ftitywhsetcompanahts chay fackiindivgdual s h a b
distitction. o
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 fanailesy 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

3 U.S. Department of Interior, National Park Servidational Register Bulletin: How to Apply the

National Register Criteria for EvaluatjdPatrick W. Andrs, Rebecca H. Shrimpton, 2002.
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area for the families involved in its creation. \tars 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 hétorical 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 settlememiatiea, and postvVorld War |l
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 distinctivéntyeens of

integrity, the dam meets Ceiion Consideration G, as it is roughly sixtine 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 &s 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 sex@agional technology

that can be observed in CailtTexas dams of the same era.

Figure 3.Blue Heron Dam, Wimberley, Texas
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History - Vernacular:

Vernacular dammake upsixty percent of Texas dams located on private lands.
This figure is nosurprising considering that eightour pecent of landn the states

privatelyowned**

Because oprivate landowner rightsome small dams have not been
identified or investigatetly state agencies. Thus, many remain undocumented and
unprotectedThe fundsand manpower needed fibre construction of aernaculadam

would have been minimabmpared tondustriatcivic dams and other massive or

structural projects.
Character Defining Featuresi Vernacular:

Vernacular design values the domestic and functional over the monumental or
monolithic. Suchfeatures are typically reflected in thenimal orunskilled appearance
of vernaculadams In addition thestructuresare built using local materialBoth the

design andnaterial makeupre the most uniqgueaturesof vernacular dam
Industrial -Civic Dams
Identification T Industrial:

For this typologyjndustrialcivic dams are classifieas structures used by
industries such as railways amdills. Also includedare $ructures built or maintained by
agovernmenbr subdivision of governmentindustriatcivic dams are typically concrete,
possibly designed or built kskilled or professional enginee&uchresources are often
remnants of former prodtion centers, such as a mill, which utilized theroelectric

power or diverted water fondustrial usesAlso, thedams may have once been privately

®General Land Office ¢ ¢ SEI &Y CENY FyR wlyOK [ I y2Radcessedly & SNII
August 2014http://www.glo.texas.gov/whatwe-do/state-lands/_publications/FarmRandbrochure.pdf
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owned but were sold or maintained by a government eftityction is not an identifier

in discerningype.
Examples

Industriatcivic 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 ofélxas. The Old Stone Dam in Allen, repents such a case.

Built in 1874 for the Houston and Texas Central RailrGad,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 @fréee Expansion of
railways into Allen and Dallas would not have been possible without water impounded
by the dam. Resources such as the Old Stone Dane iminimal in number compared to
the thousands of dams in the state. Though some resources,-QidtS&sne 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 significdet u
criterion A for their connection to transportation and settlement histofighe 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 submersiomgeydala

Bro 1 fFy {1 AodigaQnvastigationhiitie IO Sténe Dam: Allen, Téxdaiff
Associates, IncCiy of Allen, Texas, (2002)91; George C. Werner, "Houston Texas Railway Center,"
Handbook of Texas Onlimapdified March 12, 2014ccessed October 12, 2014.
http://www .tshaonline.org/handbook/online/articles/eqgh09.

1% U.S. Department of the Interior, National Park Servitational Register of Historic Places Register
Form: Allen Water Statio@ctober 1990, accessed may 2014.
ftp://ftp.thc.state.tx.us/nr_program/Allen%@Water%20Station%20NR.pdf.
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downstreant® 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
resourceods period of significance. The mat
intact. The | arge block stones of the dam,

enhance a strong historidekling.

igure 4.0ld Stone Dam, Allen, Texas

History - Industrial:

Industrid-civic dams in Texaare a scarce resource in thats. These structures
were used in industrial productiamd smalscale hydroactricproduction They may
also be used imrrigation, recreation, and flood mitigatioAt present, several small,
industrial mill dams exist in the state with litheknowledgement of their significance
Structures such as thdseld historic value and deseraecloser investigation by

preservationists.

Biro 1Ly {1 AYY $iSBtigatidn Buhe OlGSdneTah: Qlleh, Tekas| | £ TF | 842 OA |
Inc., City of Allen, Texas, (20029.1
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History - Civic:

These dams ardten owned or purchased by local ortetgovernment bodies
andcould bedesignedy professional engineeos funded and maintained by a
government entitgue totheir possiblestrategidocation or functionOften, the
management of industriaivic dams falls to a local or state government in order to keep

a strategic danmuhctioning.

o, S "-l"'-.\\ 2 -
San Marcos, Texas

igu 5.Ri lst‘a Dm
Character Defining Features Industrial -Civic:

Some defining features aidustriatcivic dams can be their materials, location,
function, and overall quality of design and constructindustriatcivic damscan serve
indudrial or public functionsandaretypically more durable when compdr® earthen or
vernaculastructuresReinforced concrete and other highality 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 beinggovernment 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 i 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, ther@ 886 earthen dams
statewide, according to the Texas Commission on Environif@otdity. Earthen dams
are watetretarding 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, intermed@téarge by State of Texas
standard$>® The structures have few functions in comparison with vernacular or
industriatcivic dams. Earthen dams are often built for flood mitigation and water
retention. Both functions are employed in agricultural irrigagind 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 chosarefarthen dams due to the effective use
of extreme mass to repel water presstit€or indepth analysis of gravity dams, see the

form section of this typology.

P8¢ SEF & {GF GS Andurik RepokDi The BamiSE&f&ysProgram at the Commission on
Environmental QualitySAO Report No. 6832, May 2008, 650.
http://www.sao.state.tx.us/reports/main/08032.pdf.

¥ Donald CJacksonGreat American Bridges and Darf&/ashington, D.C.: Pservation Press,

1988), 4448.
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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 cetrtrolures have had
settlements slowly encroach on their oisx@ated 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 notitgde 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 i 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 fromeeamaterials 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 struas, 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 epis]tgodes al o

Earthen damare 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 publiclyowned 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.

a8t Aaal arffaSOSNESEh R 8SHENEF &40 SNE Seh Mard®dNdaily SR 5 1 Y 3
RecordMay 05, 2014, accessed September £01ttp://www.sanmarcosrecord.com/news/44ears
after-deadlydisasterwatersheddams-guard-city.
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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 therefoneatight
be considered eligible under criterionTe 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 bultedygper San
Marcos Watershed. However, the dam does not generate a historic feeling because it

dates tal989 and does not meet the Criterion Consideration G.

Figure 6.Purgatory Creek Dam, San Marcos, Texas

History - Earthen:

A large portion of earthedamsin Texasweredesigned and funded by the federal

government in the 1950s and 1960s ipoese to thelrought of record® As stated

Ylec2 NI ¢SEFA A |+ sK2fSs (GKS RNRAZAKG 683y AY wmdbpn
counties were classified as disaster areas. Ironically, the drought ended in the spring of 1957 with massive
rains that resulted in the floddg of every major river and tributary in the state. This drought represents
the driestsevere S NJ LISNA 2R Ay GKS &G (0 SRENBE O NRISRQ KW RN ddB K
NB O aipdirvehich most water supplyfpl Y YAy 3 Ay { Ré&ashdier DeGelopment 6 | 8 SR £
Board,Water for Texas 2012 State Water Pamtroduction January 201315-16.
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earlier, the drought ended in 1957 with massive floodihtn response, the State of
Texas passed a series of legiskathroughout the late 1950s whibhlped estabdh

2,000 earthen dams, or floodtarding structures, to aid the state in flood mitigation and
retention of waterAccording to the Texas State Soil and W&enservation Board,
these damexistedion private property, and were designed and constructed by the
United Sates Department of Agriculture and tNatural ResourceSonservation Service
(NRCS)0'®® The dams were builinderan agreement betweernoperty holdes andthe
federal government.andowness provided the propertwhile the governmentesigred
andfunded the projects with maintenance by local governmentpariders The NRCS
stated thalocal partnerswerefirequired to obtain and enforce easements, conduct
operation and maintenance (O&MJpections, maintain the structures, and implement
landtreane nt measur es *§*@iven thematuesof theeir fanctierdas food
controlstructurestheseresourcesire often located in fields and pastut®sThe caveat

for the construction of #tse dams was that land owners or Ipaatnerssuch as

%2The Texas State Water Plan 2012 provided a detailed account of the reason for the large USDA

earthen dam projectsiiThe idea of a dedicated watpfanning agency came to fruition not long after the
state experienced the worst drought in recorded history. For Texas as a whole, the drought began in 1950
YR 0& (GKS SyR 2F mdppcI I 5 Od dzia a2 WS SRT | @S RIARQD &HIBMI d
reEla {GFGS {2Af FYR 2FGSNI/ 2yaSNDI A2y .21 NRE acC
2014.http://www.tsswch.texas.gov/en/floodcontrol
184 bid.: 6Soil and water conservation districts (SWCD) are one of the locasspmin all watershed
projects and ther local sponso® €
Texad GFGS {2Af YR 2FGSNI/2YyaSNBLGAZY . 2FNRS 4Cf 2
2014.http:/lwww.tsswcb.texas.gov/en/floodcontrb The Texas State Soil and Water Conservation Board
provides a brief history the nature dfams built on private lands using federal dollar in order to serve the
LJzof AO Ay GSNBadod ¢ K Seady{2,000floodwater cetérdikg stiuQures, oridan,a Y &
have been built over the last 60 years within the State of TeXas.primary purpse of the structures is
to protect lives and property by reducing the velocity of floodwaters, and thereby releasing flows at a
safer rate. These are earthen dams that exist on private property, and were designed and constructed by
the United States Departent of Agriculture Natural Resources Conservation Service (USR&S). They
were built with the understanding that the private property owner would provide the land, the federal
government would provide the technical design expertise and the fundimgnstruct them, and then
units of local government would be responsible for maintaining them into the future.
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counties, cities, angiatercontrol andimprovementlistricts assumedegal liability and
monetary responsibility concerning maintenance. However, the reality of budgetary
shortfalls in recent years has left these dams umaeéntained. Some funding was

allocatedby the State of Texas in 2011; howewearthen dams remaim anderfunded
resourceThough 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 tgrivate and state construction.
Character Defining Features- Earthen:

These structures are made of earthmaterials, typically locasoil, rocks,and
stone,and possibly wooden ammncreteeatures The materials areonstructednto a
large watetretardirg structurewhich utilizesthe bulk of its size and materidts
function Originally, the Soil Conservation Service built earthen dams to slow storm
water and prevent local soils from washing into waterwiystheyalsoproveduseful in
the impoundment of water in lakes and reses. Large earthen dams are typically used
for retaining increased volumes of flood waters and reigabem in a controlled flowo

mitigate potential damage.
Sultype

Vernaculay earthen, anthdustriatcivic damsare presenn an array of forms and
designghathelp to create #n = d a mt§ype. Tiseyrdimary types of small dams only
require a few basic observabl e-typeesanbrar es t o
descriptive and requires a closer look at the various comporegardless of its major
type. When writing abouhe sulbype 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/ConcretButtress| Subtype: Earth/Gravity

Thecompoent s t hat e nc typepnassfsst be idehtfieddoFsoms u b
there, a formula can be applied to help generate a basic signifier for a specific dam. The
generalffeatures needed fosuliype 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 thénpsical resources that make ting dam. For small
dams in Texas, only a few combinations of form and material exist, but it syzdrie

that a multitude of sugpes exist around the country.
Function

The function of a dam refers to its intended design purpose. To begin, the user
must take ote of the location of the dam, which can help reveal its designed function.
The three types afams reviewed in this typology can serveltiple functions, though
individual structures often hawespecific taskThe following represent the primary

purposes of vernacular dams.
Recreation

Someof the damsvere built for the expressed purpose of eation, often
swimming or boating in the small lake they produced. For others, recreation is a
byproduct of the damdés primary functi on.
structural design that distinguishes recreational dams from any othacwukmnfunction.
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Agriculture

Irrigation isacommon agricultural use for vernacular dams througtimustate.
Whether for crops or livestock, vernacular dasesrse to diverof water for agricultural
purposes. Evidence of @ixsion or extraction systeyaresometimes present if the dam

was used for irrigation.
Flood mitigation

Small \ernacular dams are typically not involved in flood mitigation in Texas as
their size is not effective in deftting floodvaters due to ovepping'®® Diversion of
stormwater would be the most likely application for vernacular dams and flooting.
Some functions of industrial dams in Texas were for railroadiss,mand smalscale
hydroelectric projectsSuchdams mayunction as flood control structures that require
governmental funding due to the important roleyth@m may play in protecting local
propertyand lives The most massivearthen dams aresedto impoundriversfor the
creation of reservoirs arattificial lakes.Usedfor irrigation, municipal drinking water,
andthe prevention oproperty damagby mitigating the flow of flood/aters*®
Industriatcivic andearthen damsanperformsimilar functions. The difference is in the
amount of water small earthen daams able tananage compared their intermediate

and large counterparts. In addition, small earfteucturedend to be located close to

166
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Donald C. JacksoBreat American Bridges and Danmashington, D.C.: PreservatioreBs,

Todd Staplesi 5 | ¥Texas Department of Agricultui®ecember 1, 201,(Gaccessed May 2014.
http:/texasagriculture.gov/NewsEvents/NewsEventsDetails/tabid/76/Articlé&@®lams.aspx.Mose
. dzOKStSs a! 3Ay3 5FYasx . 22YAYy3 SaPipaitAexa®ftBoerlKS { ST NOK
2013, accessed October 2013. http://stateimpact.npr.org/texas/2013/10/17/agiagpnsbooming
growth-andthe-searchfor-solutions/.

¥ Texas State SoilBn 2 F G SNJ / 2y aSNBL GA2Y . 2FNRE 4Ct22R [/ 2y 4N
2014. http://lwww.tsswcb.texas.gov/en/floodcontrqlSee Canyon Lake Dam and Purgatory Creek Dam
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populated areas. S@nof these structures have bemgulfed 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 Donaldlackson in his bootreat American Bridges and Dantke
traditional form of daracan be divided into two separate spheres: massive or
structural®® The dichotomy is rooted in the origins of dam construction and design.
Massive dams are often giistic in design and materiahd utilize the sheer bulk of
their size to resist hydrostatic press@emmonly known as gravity dams, massive
forms are constructed by a buildup of earth, rock, masonry, or concrete to achieve a mass
that effectively resis the force of wateé¥°The damés stability is me
force of gravity acting on it, hence ttermgravity dam’* For some, the term may be
synonymouswvith theimage of a large mound of dirt, arttetconnection 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 damsdédo 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 tofionaterial as

gravity dams do.Structural dams achievbkeir strengthby relying on their desigrwhich

169
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Donald C. JacksoBreat Ameican Bridges and Dam@Nashington, D.C.: Preservation Press,
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distributes hydrostatic water throughout the structure. They require less material than
massive dams and are cheaper to bifidsrch dams andbuttress dams are the two

primary examples of structural design tradition.
Arch and Buttress

The sulbypes of structural dams are the arch and buttress. doth styles have
their strengths and weaknessegarding their design and impoundment capacifiss.
thetermimplies, arch dams possess a gentle curve across their upstreawhiabehe
arch design helps to transfer the hydrastatessure of the water towazdnyon walls on
either side of thedaff> At present, only one arch dam
inventory of dam types. This could because othe design nature of arch daras they
are best suited for narrow canyons with bedrock foundatioraldition, this sutype

typically is applied todrger damsatherthan those covered by this typology.

While arch dams are not a common style in Texas, the strustitgpe known
as buttress is widely useldke arch damshuttress damsequire less material than
gravity damsandachieve their structural strengtirough designButtress dams have a
sloped upstream face which, like a gravity dam, involves both water pressure and the
mass of the dam itself* Buttress dams can be divided itteo sultypes:flat-slab and

multiple-arch, depending on the shape of the upstream face. Materials used are reduced

2Donald C. JacksoBreat American Bridges and Dan{i@/ashington, D.C.: Preservation Press,

1988) 48.

bid., 48

1 |bid., 50.: dbuttress dams usually have an upstream face that slopes into the reservoir. This means
that the water in the reservoir exerts both a horizontal and a vertical load on the dam. As with a gravity
design, thestability of the structure requires that the combined force of the water pressure and the
weight of the dam proper pass through the center third of the base. But, because the vertical component
of water pressure acts on the upstream face of the dam, nahash material is required to build a stable
a0 NHzO G dzZNB v ¢
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due to vertical buttressspacedifteen to seventyeet apart, thus transferring the load of
the upstream face and concentrating it on the buttréSsEse form allows buttress aas

to act like gravity dams but use the vertical element of water to attain stability.

Currently, there are thirtthree buttress dams and six buttress amalgamations
within Texas.Specific information regarding theze of these structures is ravailable
to the general publjdue to security reasorfstill, 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

Vernaculadams inTexas do not adhere to one particular style. A few forms are
indicative of small vernacular dapisut variation is common given the unskilled nature
of vernacular design and construction. In this way, the form of vernacular dams is
dictatedby function and executed witikradily availablanaterials 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 gravityggrdesignTheydams
can be composed of many materialdudingearth, stone, and concrete. The timber crib
is a dam of the massive design traditioonstructed oheavy logsor timbersandearth
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 dametae

"> Donald C. JacksoBreat American Bridges and Danfi¢/ashingtonD.C.: Preservaih Press,

1988,50.
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common form of massive daminTexas t h onl y one linvestoreld i n t h
fact, the TCEQOGs inventory of dams in Texa
structure. Though they are not common, it is important to identify the basic form of a

timber crib dam as more may exist throughout Tdxashavenot been recaledby

TCEQ or other agencies.
Industrial -Civic

Industriatcivic damsare grhapshe most diverse in the types of form that are
represented. It is logical to assurtteesedams are more varied in form due to their design
than that of their vernacular counterpaftse range oforms employedn industriat
civic dams is uncleaas a result oflegradation, age, incomplete documentation, and
limited information accessibilithased on homelanésurityconcerns’® However,
evidence shows a few distinct and recurring forms takesmiafl industrialcivic dams

statewide
Gravity

Many civic and industrial small dams are gravity dams in form. Unlike earthen
dams,industriatcivic dams tend to be made of reinforced concrete and other
professionalgradeconstruction materialSuchstructurs may be the predecessors of
original timber or vernacular damisidustriatcivic gravity dams tend to be larger than
Texas vernacular dams, iimynding more water and achieving heightser to forty

feet.

3248 . dzOKStSs aLy ¢SEl as { 2YSTekay FiBuNddtobek1B,y | 6 2 dzi
2013, accessed May 20ttp://www.texastribune.org/2013/10/16/intexassomeinformation-about-
damsis-off/.
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Buttress

Someindustial-civic damspossess a form derived frastructural rather than
massivedesigns Currently, the TCEQ has identified thitlyree buttress dams under its
jurisdiction. As explaine@arlier,the buttress design requires less material than gravity
dams and attains its structural strengghreduces materials with vertical buttressese Th
form can be found in several industrial mill dams around the state. It is unknown if

buttress dams serve other functions timahustrialcivic.

iur 7.Ze
Earthen

Earthen damare predominately massive and gragityucturesHowever,many
large earthen dams in Texas are both gravity and4awakied. This is a feature of large
dams that require a concrete spillway or structuratgie work on a portion of thiace.
Dams with multiple forms tend to be larger thha dams reviewed in this typology. As
stated previously, many earthen dams in Texassed inflood mitigation and water
retention. For theseeasonsgravity structure arethe most efficient design regarding the

level of engineeringequired for constructiorGravity earthen dams areuibmost
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