
 

 

APPENDIX G: FINAL INTENSIVE ENGINEERING INVENTORY AND 
ANALYSIS OF THE DALLAS FLOODWAY, DALLAS, TEXAS  

(November 2010) 
Prepared by TEC, Inc. for the U.S. Army Corps of Engineers  

  



FINAL

INTENSIVE ENGINEERING
INVENTORY AND ANALYSIS

OF THE DALLAS FLOODWAY,
DALLAS,  TEXAS

INTENSIVE ENGINEERING
INVENTORY AND ANALYSIS

OF THE DALLAS FLOODWAY,
DALLAS,  TEXAS

November 2010

Prepared for United States
Army Corps of Engineers



 



 

 

Technical Report 

 
INTENSIVE ENGINEERING INVENTORY AND 

ANALYSIS OF THE DALLAS FLOODWAY, 
DALLAS, TEXAS 

 
 
 
 
 
 
 
 
 

November 2010 



 

 

 

 

 

 

 

 

 

 

 

 

THIS STUDY FULFILLS THE USACE REQUIREMENT TO IDENTIFY HISTORIC AND CULTURAL 

RESOURCES UNDER THE NATIONAL ENVIRONMENTAL POLICY ACT. 



 

 

 
Dallas Skyline 

Executive Summary 
 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

(This page intentionally left blank) 

 



Intensive Engineering Inventory and Analysis of the Dallas Floodway, Dallas, Texas 

Executive Summary  ES-1 
Technical Report, November 2010 

Final Report 

EXECUTIVE SUMMARY 
The United States Army Corps of Engineers (USACE) is preparing the Dallas Floodway Project 

Environmental Impact Statement (EIS) for all of its related proposed undertakings within the Dallas 

Floodway in Dallas, Texas. The Dallas Trinity River Floodway (Dallas Floodway) includes levees, the 

river channel, six pumping plants, seven pressure sewers, and numerous gravity sluices, and extends from 

the Loop 12 crossings of the West and Elm Forks of the Trinity River to the existing Atchison, Topeka & 

Santa Fe Railroad Bridge. The Dallas Floodway Project EIS describes the potential environmental 

consequences resulting from the implementation of proposed levee remediation, flood risk management, 

ecosystem restoration, recreation enhancement, and other proposed projects in and around the Dallas 

Floodway. Although the projects have not been completely defined at this point, they would involve 

modifications to the floodway, levees, and interior drainage systems and have the potential to adversely 

impact historic resources within and adjacent to the floodway. As a result, an intensive engineering 

cultural survey was conducted of the Dallas Floodway for the purpose of identifying and evaluating 

cultural resources in order to assess cultural impacts under the National Environmental Policy Act 

(NEPA). 

Section 405 (a) of the 2010 Supplemental Disaster Relief and Summer Jobs Act (Public Law 111-212) 

states that the Army is not required to make determinations under the National Historic Preservation Act 

for the Dallas Floodway project.  USACE Implementation Guidance dated 19 October 2010 directs the 

Fort Worth District not to make determinations under the National Historic Preservation Act (NHPA) and 

to examine the Dallas Floodway Project as a engineering system with a discussion of the cultural 

resource’s significance without making explicit references NHPA eligibility criteria. This study fulfills 

the USACE requirement to identify historic and cultural resources within the context of the scope of 

impacts that must be analyzed under NEPA. 

This report is a cultural inventory and evaluation of the engineering components associated with the 

Dallas Floodway Project. It includes a historic context of the floodway as a flood control system and as 

the outgrowth of community planning. The historic context investigates the Dallas Floodway as a part of 

the larger Dallas Trinity Reclamation Project (1908–1959). This context is then used to identify the 

appropriate structural components of the floodway, record the current condition of each component, and 

evaluate the collective historical significance of these components and the floodway system as a whole. 

A total of 55 engineering resources comprising 10 different types of hydraulic physical features (levees, 

diversion channels, overbanks, pumping plants, pressure sewers, outlet gate structures, intakes, sluices, 

sumps, and emergency control structures) associated with flood control were recorded. The research and 

field data for each resource were recorded according to Texas Historical Commission standards. 

Additionally, this survey meets the Federal Highway Standards for Uniformity for Non-Archaeological 

Survey.  
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Based on an analysis of the field and research data, the Dallas Floodway, as a single engineering system 

for flood control and reclamation, is a historic and cultural resource    with locally significant historical 

associations with flood control and the history of city planning and community development in Dallas, 

and is a significant statewide example of an engineering system designed for flood control and 

development enhancement. The period of significance of the Dallas Floodway spans from 1928, when 

floodway construction started, to 1959, when the project was completed. The essential physical features 

of the Dallas Floodway are the levees, diversion channels, and overbank. The Dallas Floodway retains all 

its essential physical features and its ability to convey its significance to the observer. 

The Dallas Floodway meets the NEPA definition of a significant historic and cultural resource that must 

be considered in assessment of environmental impacts as required under CEQ regulations Part 1502.16.  
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ACRONYMS AND ABBREVIATIONS 
 

ASCE American Society of Civil Engineers 

AT&SF Atchison, Topeka & Santa Fe 

ca. circa 

CEQ Council on Environmental Quality 

CFR Code of Federal Regulations 

cfs cubic feet per second 

CMP corrugated metal pipe 

CPIL City Plan and Improvement League 

C.S.G. Control Gate Structure 

DART Dallas Area Rapid Transit 

DCLID Dallas County Levee  

 Improvement District 

DMN Dallas Morning News 

DPOA Dallas Property Owners Association 

EIS Environmental Impact Statement 

ER Engineering Regulation 

FHWA Federal Highway Administration 

gpm gallons per minute

 

H&TC Houston & Texas Central 

HAER Historic American Engineering  

 Record 

HRSR Historic-Age Resource Survey Reports 

IH Interstate Highway 

KPA Kessler Plan Association 

N/A Not applicable 

NEPA National Environmental Policy Act 

NYT New York Times 

RCP reinforced concrete pipe 

SHPO State Historic Preservation Officer 

SPF Standard Project Flood 

TxDOT Texas Department of Transportation 

THC Texas Historical Commission 

USACE United States Army  

 Corps of Engineers 
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CHAPTER 1. INTRODUCTION  

1.1 INTRODUCTION 

The United States Army Corps of Engineers (USACE) is preparing the Dallas Floodway Project 

Environmental Impact Statement (EIS) for all of its related proposed undertakings within the Dallas 

Floodway (Figure 1-1). The Dallas Trinity River Floodway (Dallas Floodway) includes levees, the river 

channel, six pumping plants, seven pressure sewers, and numerous gravity sluices, and extends from the 

Loop 12 crossings of the West and Elm Forks of the Trinity River to the existing Atchison, Topeka & 

Santa Fe (AT&SF) Railroad Bridge. Between 1928 and 1932, the Dallas County Levee Improvement 

District (DCLID) originally constructed levees to protect the city of Dallas from riverine flooding (Figure 

1-2). The DCLID relocated the confluence of the West and Elm Forks and either filled the remnant 

channel or set it aside for sump storage. To reduce flooding the USACE made significant improvements 

to the levees and the interior drainage system in the 1950s. Twenty-two bridges constructed between 1911 

and the present also cross the floodway providing transportation corridors between downtown Dallas and 

west Dallas.  

Section 405 (a) of the 2010 Supplemental Disaster Relief and Summer Jobs Act (Public Law 111-212) 

states that the Army is not required to make determinations under the National Historic Preservation Act 

for the Dallas Floodway project.  USACE Implementation Guidance dated 19 October 2010 further 

directs the Fort Worth District not to make determinations under the National Historic Preservation Act 

(NHPA) and to examine the Dallas Floodway Project as a engineering system with a discussion of the 

cultural resource’s significance without making explicit references NHPA eligibility criteria. This study 

fulfills the USACE requirement to identify historic and cultural resources within the context of the scope 

of impacts that must be analyzed under NEPA. The USACE Implementing Guidance on Public Law 111-

212 and the subject section of the law is contained in Appendix G. 

Any project within the Dallas Floodway potentially could affect historic and cultural resources defined 

under NEPA. This study fulfills the USACE requirement to identify historic and cultural resources under 

NEPA; the USACE will consider the project’s impacts on historic resources in a separate report. This 

investigation will analyze whether the Dallas Floodway is an important historic and cultural resource by 

considering four types of significance. As part of this consideration, it is appropriate that the floodway 

system be considered holistically rather than through a piecemeal approach. To this end, this evaluation 

encompasses the entire Dallas Floodway system, including all physical features. 

This report is a cultural inventory and evaluation of engineering components associated with the Dallas 

Floodway. It includes a historic context of the floodway as a flood control system and as the outgrowth of 

community planning. The historic context investigates the Dallas Floodway as a part of the larger Dallas 

Trinity Reclamation Project (1908–1959). The Dallas Trinity Reclamation Project was a massive public 

works project that changed the landscape of the city of Dallas. Conceived in the early part of the twentieth 

century, it moved the Trinity River, reclaimed swamplands for private commercial and industrial  
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Figure 1-1. Regional Vicinity of Dallas Floodway 
Dallas, Texas
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development, and provided flood control that played a significant role in creating modern Dallas. 

Constructed in the late 1920s and early 1930s, it was one of the largest public works projects in the 

country at that time. The major components of the Reclamation Project are the Dallas Floodway and its 

system of levees, pump stations, sluices, and pressure sewers. 

This context is then used to identify the appropriate floodway’s hydraulic physical features, record the 

current condition of each hydraulic feature, and evaluate the collective historical significance of the 

features and the system as a whole according to four types of significance. Although other historic 

contexts could be constructed, such as the history of transportation and the evaluation of bridges and 

roadways in the area, this report will concentrate on the features associated with flood control and the 

importance of taming the Trinity River to the development of the city of Dallas.  

1.2 ORGANIZATION OF THE DOCUMENT 

This report is organized into seven chapters and seven appendices. Chapter 1, Introduction, discusses the 

purpose for the intensive inventory. Chapter 2, Project Setting, describes the physical and cultural setting 

of the survey area. Chapter 3, Research Design, puts forward the goals and objectives, the previous 

investigations in the area, and the archival, survey, and evaluation methods used in the study. A detailed 

historic context of the development of flood control systems and community planning for the Dallas 

Floodway is presented in Chapter 4. Chapter 5, Survey Results and Evaluation, presents the physical 

features of the Dallas Floodway with descriptions of physical features, materials, construction, character-

defining features, and current conditions. These resources are evaluated according to four types of 

significance and whether they retain the ability to convey significance to an observer. The Conclusions 

and Recommendations, Chapter 6, present the findings and recommendations. References are presented at 

the end of the main body of the report. The appendices include panoramic photographs of the Dallas 

Floodway from March 2010 (Appendix A), the report preparers and contributors (Appendix B), the May 

1960 USACE Fort Worth District Operation and Maintenance Manual for the Dallas Floodway 

(Appendix C), 1929 construction drawings of the Dallas Floodway (Appendix D), the National Historic 

Civil Engineering Landmark Nomination Form for the Dallas Floodway (Appendix E), the historic and 

cultural resource inventory form on the floodway (Appendix F) and the Implementing Guidance and 

Section 405 (a) of Public Law 111-212 (Appendix G). 
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CHAPTER 2. PROJECT SETTING 

This chapter provides the environmental and historical setting for the Dallas Floodway. It includes 

discussion of the physical setting of the Dallas Floodway, current components of the floodway system, 

physical characteristics of the Trinity River, the levees, and the interior drainage system, and a general 

history of the development of the city of Dallas. Specific details of the historic development of flood 

control and community planning associated with flood management are presented in the historic context 

in Chapter 4. 

2.1 ENVIRONMENTAL SETTING 

The city of Dallas is located in north-central Texas, bisected by the Trinity River. The Dallas Floodway 

includes the area bound by the Loop 12 crossing of the Elm Fork and the Interstate Highway (IH) 30 

crossing of the West Fork (river mile 505.50) to the AT&SF Railroad Trestle crossing over the Trinity 

River (river mile 497.92) (see Figure 1-1). 

2.1.1 Trinity River 

The Trinity River is 715 miles long and flows entirely within the state of Texas. It originates in extreme 

north Texas, a few miles south of the Red River, and empties into Galveston Bay, just east of Houston. 

Within the project area, the Trinity River channel has an average depth of 25 feet and an average bottom 

width of 50 feet, providing a maximum design conveyance capacity of 13,000 cubic feet per second (cfs). 

Flows above this level spill out of the defined channel and into the Dallas Floodway.  

Flows measured in the Trinity River range from the record low flow of 4,540 cfs (1978) to the record high 

flow of 184,000 cfs (1908). The total drop in river elevation in the Dallas Floodway is approximately 3 

feet. At the confluence of the West and Elm Forks of the Trinity River, the Trinity River watershed is 

approximately 6,100 square miles. Upstream of Dallas, 15 reservoirs regulate the flow of the Trinity 

River (City of Dallas 2008a). 

The Trinity River has experienced dramatic change over the past century, as regional authorities have 

relocated, channelized, and managed it. In addition, the watershed has experienced significant changes in 

land cover and land use, resulting in changes to river hydrology. The most rapid and extensive changes 

occurred during the construction of the original Dallas Floodway in the late 1920s, and then again during 

the subsequent USACE floodway strengthening in the mid- and late-1950s.  

The Trinity River has produced significant flooding in Dallas, most notably in 1822, 1841, 1866, 1871, 

1890, 1908, 1925, 1935, 1942, and 1990. The flood of 1908 resulted in the loss of five lives and $2.5 

million in damage and was the impetus for initial efforts to control the Trinity River through the city of 

Dallas.  
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2.1.2 Dallas Floodway  

The Trinity River was vital to the early development of Dallas (Figure 2-1). However, numerous large 

floods, including the catastrophic 1908 flood, led the city and county of Dallas to seek protection from the 

Trinity River. Between 1928 and 1931, the DCLID constructed levees to protect Dallas from riverine 

flooding. The DCLID relocated the confluence of the West and Elm Forks and either filled the remnant 

channel or set it aside for sump storage. In the mid-1940s, major storms, compounded by continued 

urbanization in the watershed, resulted in severe flooding in the project area.  

To reduce the riverine flood risk within Dallas, Congress authorized the flood control project termed the 

“Dallas Floodway” in 1945, and again in 1950. The USACE built the authorized Dallas Floodway project 

between 1953 and 1959, which included significant improvements to the levees. The 1950s efforts 

constitute the Dallas Floodway as it exists today, even in light of the repair and improvement activities 

performed by the USACE and city of Dallas since 1959. Currently, the Dallas Floodway includes the 

levees, river channel, six pumping plants, seven pressure sewers, and numerous gravity sluices.  

The Dallas Floodway provides flood damage reduction benefits to the Dallas’ Central Business District 

and West Dallas. Specifically, the Dallas Floodway currently protects approximately 10,000 acres of 

residential and highly developed commercial and industrial property that account for approximately 17 

percent of the Dallas tax base. The failure of the Dallas Floodway would result in approximately $8 

billion in damages and the inundation of over 10,000 structures, including residences, businesses, schools, 

and churches. 

2.1.3 Levee System 

The Dallas Floodway contains 25.4 miles of earthen levees located along both sides of the main stem of 

the Trinity River and along the Dallas side of the West and Elm Forks of the Trinity River (refer to Figure 

1-1).  

The downstream end of the 11.7-mile long East Levee is located near the Dallas Area Rapid Transit 

(DART) Bridge. The upstream end of the East Levee begins at the Union Pacific Railroad embankment 

near Harry Hines Boulevard and crosses the embankment of IH-35E. The East Levee travels downstream 

along the Elm Fork, past the confluence of the West and Elm Forks, and down to the DART Bridge. The 

East Levee terminal section extends perpendicular to the river to high ground directly beneath and 

alongside the DART Bridge.  

The upstream end of the 10.9-mile long West Levee begins at the high ground adjacent to the Loop 12 

Walton Walker Boulevard southbound service road south of IH-30 in the Mountain Creek floodplain. The 

West Levee extends downstream along Mountain Creek floodplain to the confluence of the Elm and West 

Forks, then southeastward along the main stem of the Trinity River. The West Levee terminal section ties 

to high ground located approximately 600 feet upstream of the DART Bridge.  
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Figure 2-1. Historic and Current Trinity River 



  Intensive Engineering Inventory and Analysis of the Dallas Floodway, Dallas, Texas 

2-4  Chapter 2 Project Setting 
  Technical Report, November 2010 

Final Report 

The 2.8-mile-long Northwest Levee curves around the city of Irving’s eastern edges at the extreme 

northwest portion of the Dallas Floodway system. The levee wall is located across from the East Tie Back 

Levee at the west overbank of the Elm Fork diversion channel. Although not part of the Dallas Floodway, 

it was part of the original Dallas County Levee Improvement District’s Plan of Reclamation.  

2.1.4 East and West Levee Interior Drainage Systems 

The same levees that protect the city of Dallas from Trinity River flooding also block local stormwater 

runoff from the interior (developed) side of the levee from reaching the Trinity River. Thus, the city of 

Dallas manages interior drainage by allowing the stormwater runoff to pool in sumps (low areas) in 

interior areas before pumping or gravity feeding it into the Dallas Floodway. The old Trinity River 

channel also functions as part of the interior drainage. For the last 75 years, the city of Dallas (in 

cooperation with the USACE) has employed this strategy for managing stormwater in the East and West 

Levee Interior Drainage System.  

2.2 CULTURAL SETTING 

Dallas is the third largest city in Texas in both population and land mass; 1,210,390 people live in an area 

of 384.7 square miles. Although today Dallas is a well-known metropolis, when the first Spanish 

explorers visited the area in 1542, only nomadic Native American tribes sparsely populated the region.  

2.2.1 Early History of Dallas and the Beginnings of Transportation (1830–1865) 

Since 1500, six different governments have claimed Texas: Spain, France, Mexico, the Republic of 

Texas, the Confederate States of America, and the United States. As early as 1519, a Spanish explorer 

mapped the Texas coastline, and in 1542, the first Spanish explorers entered the area now known as 

Dallas. The Spanish founded their first mission near present day El Paso in 1682. In 1813, the Spanish 

government allowed a U.S. citizen, Moses Austin, to form a colony of Anglo-Americans within Texas. 

The Spanish laid claim to Texas until Mexico won its independence in 1821. Upon seizing control of 

Texas, Mexico agreed to allow Stephen F. Austin, the son of Moses Austin, to bring 300 families to 

Texas. Due to the increasing numbers of non-Mexican settlers moving to Texas, by 1830 the Mexican 

government passed a law precluding any American citizen from settling in Texas without the express 

written permission of the government.  

The Texas Revolution, a result in part of Mexican policies of immigration, began in 1832, although full-

fledged violence did not break out until the battle at Gonzales in 1835 when Mexican troops attempted to 

retrieve a canon they had placed at Gonzales to help with the defense of the settlement from Native 

American raids. The Anglo settlers declared independence in 1835, establishing Texas as an independent 

country and allowing for further settlement of the area by U.S. citizens. One settler, John Neely Bryan, 

followed the old Indian Trail from Arkansas to the Trinity River, stopping around the Three Forks area 

sometime around 1839. Due to the size of the river, Bryan, a land speculator, believed he found the 

perfect location for a trading fort that would have a navigable waterway with access to the Gulf of 

Mexico.  
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Bryan returned to Arkansas to gather supplies for his trading fort and upon returning to the area learned 

that the Republic of Texas had removed the Native American tribes he intended to trade with from the 

area. The trading fort was no longer a viable option, thus Bryan turned his focus toward creating a town. 

Nearby settlers were invited to move to this new town, and five people chose to take Bryan up on his 

offer. The Texan Emigration and Land Company contracted with the Republic of Texas to bring 600 

families to settle on a land grant encompassing areas in present-day Dallas, Denton, Cooke, Collin, 

Grayson, Ellis, and Wise counties (Cliff et al. 1999). Known as Peter’s Colony, this area north of Dallas, 

was settled and occupied until 1852 when settlers took up arms to keep the title to their lands.  

Following the official annexation of Texas to the U.S. in 1846, settlers in the Dallas area joined other 

Texans and the U.S. military in fighting in the Mexican-American War over land disputes in Texas. The 

next year, Dallas County was divided from a larger county, with Bryan’s settlement as its county seat. In 

1849, the California Gold Rush boomed, and Dallas became a base for those trying to cross the Trinity 

River on their way to the gold fields of California. Dallas’ selection as county seat in 1850 was critical to 

the growth of Dallas and its becoming the dominant town in the county. The courthouse was a center of 

activity for the county.  

By the 1850s, businesses and industry (on a small scale) were developing in Dallas’ largely agricultural 

region. The first factory in Dallas was opened by a French immigrant and made carriages and wagons. A 

general store, picture gallery, hotel, insurance agency, a boot and shoe shop, a milliner, two brickyards, 

and two saddle shops were also opened at this time (Hazel 1997).  

Dallas’ business leaders in the 1850s were the Cockrells. Alexander Cockrell built a covered toll bridge 

over the Trinity River. He also built a steam sawmill at the foot of Commerce Street. The need for 

buildings and the availability of sawn lumber created a demand for contractors, mechanics, carpenters, 

and masons. All of this activity brought business to hotels and boarding houses, general stores, and 

saloons. In 1855 the two-room log courthouse was replaced with a two-story brick structure.  

During the 1850s, the city of Dallas was separated from nearby settlements by the Trinity River because 

of the inability to safely and easily cross the waterway. As such, in 1855, the first permanent wood bridge 

was built across the Trinity River near the current-day Commerce Street Viaduct. This bridge, constructed 

by Alexander Cockrell and the Dallas Bridge and Causeway Company, allowed the people of Dallas to 

have easy access to their counterparts on the eastern banks of the river. This bridge was replaced in 1872 

by an iron bridge, which the city of Dallas purchased in 1882, making it the first free bridge across the 

Trinity (Federal Highway Administration [FHWA] et al. 2008).  

French, Belgian, and Swiss immigrants colonized a settlement known as La Reunion in 1855. Located 

three miles west of Dallas along the West Fork of the Trinity River, this new settlement did not prosper 

and was officially disbanded in 1867, with many of the residents moving to Dallas (Shanabrook et al. 

2001). Slavery was another issue in Dallas during the mid-1800s. Many of the settlers in the region were 

southerners and supported slavery, leading to Texas’s decision to secede from the United States in 1861. 

Although a number of Texas residents joined the Confederate Army, no battles occurred in Dallas. 
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Additionally, due to the lack of newsprint, which forced the Dallas Herald to stop publishing the news, 

residents of the Dallas area did not hear of the emancipation of 1863 until the Union Army occupied the 

area in 1865 (Shanabrook et al. 2001).  

In 1860, twenty-five buildings in Dallas burned down including the stores, the hotels, the Dallas Herald 

office, and the post office while the brick courthouse was spared. Rebuilding began immediately. The 

people of Dallas envisioned more substantial stone or brick (preferably fireproof) buildings. Between 

1860 and 1890 hundreds of Italianate commercial structures were built in Dallas. Some of these buildings 

can still be seen in parts of downtown Dallas. In the late 1880s and early 1890s the Romanesque style of 

architecture became popular for commercial construction. 

2.2.2 Trinity River and the Development of the Railroads (1866–1890) 

Bryan’s idea that the Trinity River could allow for sea traffic from the Gulf of Mexico to Dallas remained 

in the minds of Dallas residents. In 1866, the state legislature chartered the Trinity Slack Water 

Navigation Company to improve the Trinity River for smooth navigation between Galveston and Dallas. 

Although the project did not begin construction, a seven-month-long journey from Galveston to Dallas, 

undertaken by Captain J. M. McGarvey, showed that while the Trinity River was superior to the upper 

Red River and upper Mississippi River, regular river service was not a practical endeavor. Despite this, 

the steamer Sallie Haynes, constructed in Dallas, made three trips downriver prior to being sunk; 

however, no data exist showing the Sallie Haynes traveled to Galveston (Cliff et al. 1999).  

In the years following the Civil War, Dallas grew in size and prominence due to its location near cattle 

trails and railroad lines. The Houston & Texas Central Railroad (H&TC, formerly the Galveston and Red 

River Railroad) reached Dallas in 1872, providing easy access to Dallas from the southern reaches of the 

state. In 1873, the Texas & Pacific Railway arrived in Dallas, providing travel to the eastern extents of the 

state. These important rail lines allowed Dallas to acquire the benefits of a large metropolis including a 

water distribution system, gas lighting, a private telegraph company, telephones, and electricity (Cliff et 

al. 1999). Population and land value increased, especially near the rail lines. More than 700 buildings 

were built in a single year during this era, which was dominated by the railroads. The railroad governed 

the growth pattern of Dallas at this time, and there were few building codes, street designs, or any sort of 

municipal planning. The H&TC railroad was situated a mile east of the courthouse. Eighty percent of the 

population lived in a narrow band between these two poles (McDonald 1978). Cotton became the region’s 

main cash crop with its market centered at Elm Street in Dallas. By 1900 one-sixth of the world’s cotton 

was grown within a 150-mile radius of Dallas, and the city was also a leader in the manufacture of cotton 

gin machinery (Fitzgerald 2001).  

When merchants realized that Dallas would be the dominant city for all of north Texas, many built stores 

in Dallas similar to the department stores of today. New jobs were created for store clerks, bank tellers, 

and teamsters, and Dallas began to experience a new diversified economy (Hazel 1997). However, despite 

this diversification the first city directory continued to list more saloons than any other business. An 

important enterprise in Dallas during the 1870s was the Todd Flour Mills at the corner of Pacific and 
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Broadway. Founded by Sarah Cockrell and her son, it was the first mercantile mill in Dallas to buy raw 

wheat from local farmers and market the flour via the railroad for transport (McDonald 1978).  

In the 1870s and 1880s the arrival of the railroads created a period of great migration into the city of 

Dallas, both from people from other parts of the United States and foreign immigrants. Dallas’ industries 

began to increase in size and number. In 1879 the Howard Oil Company built a large cottonseed oil mill 

at Polk Street. Several other factories and mills were constructed including two more steam flouring mills 

and two steam-driven corn mills, several broom-making plants, a barrel manufacturer, and several cement 

plants and brick kilns.  

In 1886 a group of Dallas business men received a charter to hold the Dallas State Fair and Exposition. 

The state fair attracted large numbers of people from throughout the state to the Dallas area and brought 

business to Dallas’ barbers, livery men, saloon keepers, hand and express drivers, restaurants, hotels, and 

boarding houses. The city purchased the fairgrounds in 1904.  

2.2.3 Urbanism and Suburbs (1890–1910) 

By 1890 Dallas has most of the features of a major urban center:  public utilities, public schools, daily 

newspapers, and the State Fair (Hazel 1997). Dallas finally had an organized fire department in 1871 

(Fitzgerald 2001). The spatial configuration of Dallas was changed with the development of the streetcar. 

Communities known as The Cedars, Highland Park, and Oak Cliff developed in areas surrounding Dallas. 

The development of these outlying suburbs, serviced by streetcars, led to a fairly large expansion of the 

geographic boundaries of Dallas. Dallas encompassed 23 square miles by 1920. Streetcars were especially 

important during the gas rationing times of World War II. Dallas also changed with the introduction of the 

automobile, as traffic increased through the city because it was centrally located in the growing national 

highway system.  

The growth Dallas experienced in the 1870s and 1880s as a result of the railroads came to a halt in 1893 

with an economic depression that came to be known as the Panic of 1893. Financial credit markets were 

destroyed, devastating the industrial sectors of the economy. Banks lacked the capital to loan money for 

any purpose including street railway car and real estate development in Dallas. Cotton prices dropped 

significantly. For the first time in its history Dallas actually saw a reduction in its population, as some 

residents left to seek their fortunes elsewhere.  

In the early 1900s Dallas was the country’s largest distribution center for farm machinery. About 1900, 

several farm implement dealers began to build warehouses and showrooms north of the courthouse near 

the intersection of Elm and N. Jefferson. Today this area is known as the West End Historic District.  

Dallas’ first skyscraper, the fifteen-story Praetorian Building, was built in 1907 and the first Neiman-

Marcus store opened in 1907. By the turn of the century, Dallas was the leading book, drug, jewelry, and 

wholesale liquor market in the Southwest. Dallas was a major printing center in the early twentieth 

century and published magazines and newspapers distributed throughout the South. The 1910s also 

brought progress to Dallas. White Rock Lake was constructed and the city’s water reservoir and water 

filtration plant was built in 1911, while Southern Methodist University opened in 1915 (Hazel 1997).  
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Although Dallas residents began embracing new forms of transportation and business, they continued to 

attempt to make the Trinity River navigable. In 1899, a plan to construct 37 locks and dams along the 

river between Dallas and the Gulf of Mexico to allow traffic flow along the river for eight months each 

year was suggested (Shanabrook et al. 2001). Several other attempts to create successful businesses using 

the Trinity River ensued before the USACE determined that any efforts to make the Trinity River 

navigable were impractical.  

After the city of Dallas purchased the old Commerce Street Bridge in 1882, the city went on to build two 

new bridges, one near present-day Cadiz Street, and a second on Zang Boulevard near the present-day 

Houston Street Viaduct. These three early bridges were designed in a manner that made them susceptible 

to flooding; even during moderate flooding events bridges and their approaches were submerged. 

Between 1822 and 1908, the Trinity River flooded seven times, including the devastating flood of 1908. 

Inundated with water from storms upstream and still saturated from a flood the month before, the 

floodway was not able to handle the drenching rains that started on May 24, 1908. A three-day period of 

rain inundated the Trinity River watershed, leading to a flood gage reading of 52.6 feet in Dallas on May 

26 (Furlong et al. 2003). Between five and eleven deaths were blamed on the flood and roughly 4,000 

people were left homeless. Considered the largest flood ever recorded in Dallas, this single event caused 

over $2.5 million in damage (the equivalent of $55 million today). Estimates put the Trinity River at two 

miles wide during the flood, and left Dallas without telephone, telegraph, and rail services, while nearby 

Oak Cliff was only accessible by boat. The flood’s destruction was the driving force behind the decision 

local business owners made to focus on a flood plan for the city and reduce the possibility of another 

flood event.  

2.2.4 Community Planning and Flood Control (1900–1950) 

Located across the Trinity River from Dallas, the town of Hord’s Ridge, later renamed Oak Cliff, was 

established in 1845. The Dallas, Cleburne, and Rio Grande Railway came to the area in 1880 and in 1887 

Thomas L. Marsalis and John S. Armstrong purchased several hundred acres to develop into the 

residential area of Hord’s Ridge. Once Marsalis and Armstrong began work on their new community, 

they renamed the settlement Oak Cliff. The partners intended to turn Oak Cliff into a resort community, 

but before this could occur, Marsalis and Armstrong ended their partnership. Following the dissolution of 

the partnership, Marsalis continued to plan the expansion of Oak Cliff and Armstrong went on to form the 

Highland Park neighborhood. Oak Cliff incorporated into a city in 1890 and had a population of 2,470, a 

150-acre park, and the Marsalis Park and Zoo by that time (Nall 2009).  

The population growth of Oak Cliff stagnated and plans for the town to become a resort community 

ceased during the depression of 1893. By the early 1900s, Oak Cliff’s population began to expand with an 

influx of middle and working class families. The citizens of Oak Cliff voted for annexation to the 

neighboring city of Dallas as early as 1900, and Dallas officially annexed Oak Cliff in 1903. The Flood of 

1908 made it apparent to city officials that a permanent all-weather bridge linking Dallas and Oak Cliff 

was necessary.  
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Support from local businessmen helped set into motion plans to construct a permanent bridge between 

Oak Cliff and Dallas. Well-known publisher of the Dallas Morning News, George Bannerman Dealey, 

gathered a group of businessmen and sought the community’s help in passing a bond issue to construct a 

viaduct at Houston Street. Although Dealey’s proposal was met with resistance from members of the 

community who objected to the bridge’s $609,797 estimated cost, the bond passed. Construction began 

on the Dallas-Oak Cliff Viaduct in October 1910. The bridge was completed in February 1912 at a cost of 

$675,000 (Jackson 1996). With the bridge completed, the city began to develop plans for the river 

floodway.  

Determined to initiate the Dallas Floodway plan, Dealey contacted German born, former Dallas resident, 

and landscape architect George E. Kessler in 1910. Hired by Dealey to design the State Fairgrounds in 

1907, Kessler had worked on several bridge projects in Kansas. Kessler designed a plan for the city that 

included a levee system for the Trinity River.  

The outbreak of World War I delayed any actions concerning the recommended levee system. In 1918, 

the city asked Kessler to revise and improve his original plan, which would result in a widening of the 

levees near downtown Dallas and raising the levee height (Furlong et al. 2003). Additionally, Kessler’s 

plan for the city included the creation of two parkways, the purchase of five municipal parks, and the 

construction of a series of boulevards.  

Prohibition in the 1920s put approximately 220 saloons and beer parlors in Dallas in addition to twelve 

wholesale liquor houses and a brewery out of business. Bootleggers quickly started profitable businesses. 

The African American population of Dallas grew in the 1920s and housing was in short supply. African 

Americans established a community, known as North Dallas, located just north of the area around Central 

Elm Street, which was known as Deep Ellum (Hazel 1997). North Dallas started as a freedmen’s 

community and developed on either side of the H&TC tracks. Deep Ellum was a commercial/social area 

(Peter et al. 2000). Elm Street was theatre row in the 1920s with dozens of vaudeville houses and moving 

picture palaces. Dallas pursued the benefits of commercial air transportation in 1927 when they purchased 

the Army airfield known as Love Field.  

During the 1920s, the city continued to work on the floodway project, and in 1925 the city appointed, the 

Ulrickson Committee to work on a more detailed version of the Kessler Plan with a focus on flood 

control. This committee submitted its final report to the city in 1927. The report included a financial plan 

to build dozens of civic improvement projects, including a levee system and floodway to control 10,500 

acres along the Trinity River and establish storm sewer systems, water works, traffic ways, and additional 

beautification (Furlong et al. 2003).  

After purchasing the necessary property for the levees, the city began construction on the Dallas 

Floodway in July 1928. The undertaking became one of the largest projects in the country during that year 

(Furlong et al. 2003). Completed in 700 working days, the levee project entailed the relocation of utilities, 

streetcars, oil and gas lines, water lines, and sewer lines for the 26-mile total length of the new levee 

system. As part of the levee construction, the confluence of the Trinity River was moved three-and-one-



  Intensive Engineering Inventory and Analysis of the Dallas Floodway, Dallas, Texas 

2-10  Chapter 2 Project Setting 
  Technical Report, November 2010 

Final Report 

half miles west of its original location and the Trinity River channel was straightened as part of the 

project, necessitating an additional expenditure of $100,000 to strengthen the sidewalls and rails of the 

Houston Street Viaduct (Jackson 1996). The levee’s infrastructure included four pump stations, and three 

pressure sewers.  

Four new viaducts were constructed using Dallas County funds to span the floodway and connect Dallas 

with Oak Cliff and other communities located on the west side of the Trinity River. These four viaducts 

were the Corinth Street, Cadiz Street (now the eastbound side of the IH-35 Bridge), Commerce Street, 

and the Lamar-McKinney (now the Continental Street). Constructed by Dallas County, all four viaducts 

were designed by consulting engineer Francis Dey Hughes. Although Hughes had no formal education in 

engineering, he began working as an engineer as early as 1897 (Jackson 1996). Shortly after moving to 

Dallas in 1928, the city awarded Hughes the contract for the four viaducts on the Trinity River in Dallas. 

Although Hughes’ four new viaducts were not identical, they are very similar in style as each features a 

reinforced concrete-and-steel framework and identical light standards.  

While the floodway was being constructed, Dallas’ skyline was also growing. The 29-story Magnolia 

building was completed in 1921. Downtown streets became lined with multi-story bank and office 

buildings. Construction of the levee system opened up thousands of acres for new development in Dallas 

along the Trinity River, an area which became known as an industrial district.  

Dallas, like many American cities was impacted by the Great Depression. The city undertook a number of 

projects to create jobs, including the construction of the viaducts over the Trinity River and the 

development of land reclaimed by the levee project (Hazel 1997). Although no oil was ever discovered in 

Dallas County, Dallas benefited by the discovery of oil in East Texas in 1930. The city was a convenient 

location for the headquarters of oil producers, investors, promoters, contractors, and corporations. By the 

early 1940s, 18 to 20 percent of those living in the Dallas area depended on the oil industry for their 

income (Hazel 1997).  

In 1936 Dallas hosted the Texas Centennial Exposition, celebrating the state’s 100 years of Texas 

independence from Mexico. Fair Park, the location of the State Fair, was transformed over a period of 18 

months as laborers and artists began constructing or remodeling 77 buildings, including museums. Six 

million visitors passed through Dallas for the exposition. This undertaking gave a substantial boost to the 

local economy.  

In 1946, the Dallas County Flood Control District was established to protect state resources (highways, 

bridges, government buildings and facilities) and control the maintenance of the levees (Furlong et al. 

2003). During this same time, the United States Congress authorized the USACE to help repair and 

reconstruct the Dallas Floodway in response to a 1948 report by the USACE that cited the levees poor 

condition and a need for improvements. The Dallas County Flood Control District advised the USACE to 

follow the original 1932 levee plans in order to abate the possibility of high costs and delays in the 

schedule. 



Intensive Engineering Inventory and Analysis of the Dallas Floodway, Dallas, Texas 

Chapter 2 Project Setting  2-11 
Technical Report, November 2010 

Final Report 

The 1949 flood of the Trinity River led to Congress commissioning a new USACE District in Fort Worth, 

which opened in 1950. The new flood control district controlled all levee projects in Dallas and Fort 

Worth, and oversaw reservoir projects in the surrounding areas. The district produced six project reports 

detailing plans to strengthen components of the Dallas Floodway. Construction of the USACE’s project 

for the Dallas Floodway began in 1953 and was completed in 1959. The project included building three 

new pump stations and two new pressure sewers. Additionally, the river channel was moved 100 feet to 

the west of its original path between the Belleview Pressure Sewer and the Cadiz Street Viaduct. 

Construction reduced the levee width by 30 feet and was accomplished by adding four feet of new fill to 

the riversides of the levees (Furlong et al. 2003).  

2.2.5 World War II and Urbanization (1940–present) 

During World War II many of Dallas’ minorities joined the armed forces, and factories, such as the Ford 

Motor Plant, converted to war time production and began to hire women (Hazel 1997). The postwar 

period was a time of rapid growth for Dallas. Between 1940 and 1960 Dallas’ incorporated land mass 

nearly doubled to 90 square miles. From 1945 to 1955, 151,000 new jobs were created in Dallas, resulting 

in the construction of 105,000 dwellings, 350 churches, 36 schools, and 25 major office buildings. During 

this era of new growth, Dallas experienced a dramatic change in the course of history. On November 22, 

1963, the motorcade carrying President John F. Kennedy came under fire as it turned down Elm Street at 

Dealey Plaza. President Kennedy was assassinated during the attack, and Dallas was labeled the “city of 

hate” and had a marked stigma due to the assassination (Hazel 1997).  

As Dallas grew, Dallas and Irving took control of the responsibilities of the Dallas Floodway upon the 

expiration of the Dallas County Flood District in 1968. Each city became responsible for the portion of 

the floodway within their city boundaries, while the USACE retained its oversight and inspections of the 

entire length of the floodway.  

By 1980 continued migration to Dallas increased its population to 904,078. Dallas dramatically expanded 

its boundaries to include 378 square miles. Farmland that surrounded Dallas was transformed into 

suburbs. Much of Dallas’ historic architecture was lost to modern development, although the West End 

warehouse district on the edge of downtown was revived by historic preservationists and Deep Ellum 

became an eclectic mix of galleries, clubs, and dining spots (Hazel 1997).  

Today Dallas’ economy is dominated by electronics and other high-tech industries (Fitzgerald 2001). 

Most of the downtown businesses have been replaced with high-rise office buildings. Interstate highways 

have replaced railroads as the prime mover for goods and people in the Dallas area.  
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CHAPTER 3. RESEARCH DESIGN  

This chapter presents the research design developed for this intensive-level survey. The research design 

sets forth the objectives of the survey and describes the activities undertaken to accomplish the survey 

goals. The scope and nature of this survey was based upon knowledge of the survey area’s properties; 

therefore, the research design also describes previous research and survey efforts involving the cultural 

resources of the Dallas Floodway. 

3.1 OBJECTIVES OF THIS INVESTIGATION 

The purpose of this survey is to provide information for compliance with NEPA. The goal of this survey 

is to identify, document, and evaluate whether the engineering resources in the Dallas Floodway meet the 

definition of a historic and cultural resource as defined by NEPA so that environmental impacts of the 

Dallas Floodway Project may be assessed.   

3.2 PREVIOUS HISTORICAL/ARCHITECTURAL INVESTIGATIONS 

TEC conducted a search of the USACE files in November 2009 to identify previously recorded cultural 

resources within the floodway. Additionally, the Texas Archaeological Sites Atlas Database was searched 

to identify archaeological sites within and near the project. The search parameters encompassed the entire 

floodway system, including the east and west levees. The search identified 19 previously undertaken 

surveys (Table 3-1) and a total of 33 previously recorded sites (Table 3-2).  

The 33 previously identified cultural resources within the floodway include the pumping plants, pressure 

sewers, levees, and sluices associated with the water control features of the floodway. Additionally, one 

prehistoric and eight historic archaeological sites have also been identified through survey in the 

floodway.  

Table 3-1. Previous Cultural Resources Surveys of the Dallas Floodway 
Authors Title Date 
Cliff, Maynard B., Steven 
M. Hunt, Marsha Prior, 
Steve Gaither, and Whitney 
Autin. 

Archaeological Architectural, and Geoarchaeological Investigations 
of the Proposed Dallas Floodway Extension Project, Dallas County, 
Texas 

1998 

Burson, Elizabeth and 
Maynard B. Cliff 

Cultural Resources Survey of the Proposed Environmental 
Restoration Areas Along the Old West Fork of the Trinity River, 
Dallas County, Texas 

1999 

Cliff, Maynard B., David 
Shanabrook, Steven M. 
Hunt, Whitney Autin, and 
Marsha Prior 

Buried Archaeological Site Potential in the Dallas Floodway Project 
Area 

1999 

Buysse, Johnna L. An Evaluation of Sites Within the Proposed Dallas Floodway 
Extension Project, Dallas County, Texas 

2000 

Norman Alston Architects Cultural Resource Review for the Environmental Impact Statement 
Areas of Potential Effect of the Trinity River Parkway, Dallas, Texas 

2000 

Norman Alston Architects Historic Resource Survey of the Building Displacements of the 
Trinity River Parkway, Dallas, Texas 

February 
2001 
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Table 3-1. Previous Cultural Resources Surveys of the Dallas Floodway 
Authors Title Date 
Shanabrook, David, Duane 
E. Peter, and Steven M. 
Hunt 

Geoarchaeological Investigations of Wetland Cell D within the 
Dallas Floodway Extension Project Area, Dallas, Texas 

2001 

Skinner, Alan S. The Trinity River Parkway Archival and Archaeological Evaluation 
Report 

2003 

Huhnke, Marie, Edward 
Salo, and Duane E. Peter 

A Cultural Resources Assessment of the Potential Impact and 
Interpretive Potential of the Trinity River Interpretative Center and 
Associated Facilities, Great Trinity Forest, Dallas County, Texas 

2003 

Green, Melissa M., and 
Duane E. Peter 

Assessing the Potential for Intact Archaeological Deposits Within the 
Pegasus Project: Reconstruction of the IH-30/IH-35E Corridor 
(Canyon/Mixmaster/Lower Stemmons) in Dallas County, Texas 

2003 

Texas Department of 
Transportation, Dallas 
District 

Project Pegasus Historic Resources Survey Report March 2004 

Carter and Burgess City of Dallas, Interior Levee Drainage Study – Phase I, Volume 1 of 
2 – Report 

September 
2006 

Frederick, Charles D., 
Lance K. Trask, and Alan 
S. Skinner 

Archaeological Testing for the Trinity Parkway 2006 

Skinner, Alan S. Draft Archaeological Testing Report for the Trinity Parkway 2006 
Sundermeyer, Scott A. and 
Charles D. Neel 

Intensive Archaeological Resources Investigations of the Santa Fe 
Trestle Trail Borrow Pit, Dallas County, Texas 

2007 

Trask, Lance K., Jesse 
Todd, and Alan S. Skinner 

Archaeological Testing of Site 41DL441 for the Trinity Parkway in 
Dallas, Dallas County, Texas 

2008 

Federal Highway 
Administration 

Supplemental Draft Environmental Impact Statement & Draft Section 
4(f) Evaluation, Trinity Parkway from IH-35E/SH-183 to US-
175/SH-310 Dallas County, Texas 

October 
2008 

Thomas P. Eisenhour, 
Ecological Communications 
Corporation 

Non-Archaeological Historic-Age Resource Reconnaissance Survey 
Report Trinity Parkway: From IH-35E/SH 183 to US 175/SH 310 
Dallas County, TxDOT Dallas District 

October 
2009 

Shanabrook, David, and 
Melissa M. Green 

Analysis of Geotechnical Core Samples for the Sylvan Avenue 
Bridge Replacement over the Trinity River (CSJ 0918-45-669), 
Dallas, Dallas County, Texas 

2009 

 
Table 3-2. Previous NRHP Evaluations of Cultural Resources of the Dallas Floodway 

Resource Date Built Previous Evaluation NRHP Eligibility 
All Levee Sides 1929 FHWA/Pegasus Project 2004 Not Eligible 
East Levee 1929–1932; 1954 USACE 2009a  (made prior to 

PL 111-212) 
Eligible (Criterion A - 
Association with Events) 

West Levee 1929–1932; 1954 USACE 2009a  (made prior to 
PL 111-212) 

Eligible (Criterion A - 
Association with Events) 

Pumping Plant A (Able) 1929 FHWA/North Texas Tollway 
Authority 2009 

Not Eligible 

Pumping Plant A (Able) 1956 FHWA/North Texas Tollway 
Authority 2009 

Not Eligible 

Pumping Plant B (Baker) 1929 Norman Alston Architects 2001; 
FHWA/North Texas Tollway 
Authority 2009 

Eligible (Criterion A and 
C - Associations with 
Events and Design) 

Pumping Plant B (Baker) 1975 USACE 2009a  (made prior to 
PL 111-212) 

Not Eligible 

Pumping Plant C (Charlie) 1929 FHWA/North Texas Tollway 
Authority 2009 

Not Eligible 
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Table 3-2. Previous NRHP Evaluations of Cultural Resources of the Dallas Floodway 
Resource Date Built Previous Evaluation NRHP Eligibility 
Pumping Plant C (Charlie) 1956 FHWA/North Texas Tollway 

Authority 2009 
Not Eligible 

Pumping Plant D (Delta) 1929 FHWA/North Texas Tollway 
Authority 2009 

Not Eligible 

Pumping Plant D (Delta) 1956 FHWA/North Texas Tollway 
Authority 2009 

Not Eligible 

Pavaho Pumping Plant 1954 FHWA/North Texas Tollway 
Authority 2009; USACE 2009a 
(made prior to PL 111-212) 

FHWA –Not Eligible; 
USACE –Eligible (Criteria 
A and C Associations with 
Events and Design) 

Pavaho Pumping Plant 1975 FWWA/North Texas Tollway 
Authority 2009 

Not Eligible 

Hampton Road Pumping 
Plant 

1956 FHWA/North Texas Tollway 
Authority 2009 

Not Eligible 

Hampton Road Pumping 
Plant 

1975 FHWA/North Texas Tollway 
Authority 2009 

Not Eligible 

Elm Fork Sluice* 1928–1931 FHWA/North Texas Tollway 
Authority 2009* 

Not Eligible 

Turtle Creek Pressure 
Sewer* 

1953 FHWA/North Texas Tollway 
Authority 2009* 

Not Eligible 

Dallas Branch Pressure 
Sewer* 

1932 FHWA/North Texas Tollway 
Authority 2009* 

Not Eligible 

East Bank Interceptor* 1950s FHWA/North Texas Tollway 
Authority 2009* 

Not Eligible 

Belleview Pressure 
Sewer* 

1928–1931 FHWA/North Texas Tollway 
Authority 2009* 

Not Eligible 

Eagle Ford Sluice* 1928–1931 FHWA/North Texas Tollway 
Authority 2009* 

Not Eligible 

Canada Drive Sluice and 
Dike* 

1950s FHWA/North Texas Tollway 
Authority 2009* 

Not Eligible 

Coombs Creek Pressure 
Sewer* 

1928–1931 FHWA/North Texas Tollway 
Authority 2009* 

Not Eligible 

Lake Cliff Pressure 
Sewer* 

1952–1955 FHWA/North Texas Tollway 
Authority 2009* 

Not Eligible 

41DL64 Unknown Unknown Not Eligible 
41DL220 Historic – Well and 

House Site 
Tom Jamison 1981 Not Eligible 

41DL320 Historic – Dump 
Ground 

ARC Cultural Resource 
Recovery 91-6 1991 

Not Eligible 

41DL323 Historic – Proctor 
Street Bridge 

OAS Stewards 1991 Not Eligible 

41DL370 Historic – Well and 
Refuse Dump 

AR Consultants 1995 Not Eligible 

41DL371 Historic – Refuse 
Dump 

AR Consultants 1996 Not Eligible 

41DL414 Historic – Santa Fe 
Bridge 

TASN, Dallas Arch. Soc. 2000 Eligible(Criterion C - 
Association with Design) 

41DL440 Historic – Trash 
Dump 

Skinner 2006 Unknown 

41DL441 Prehistoric – Hearth Skinner 2006 Unknown 

* Individually named sluices, pressure sewers, dikes, and interceptors were evaluated collectively in the 2009 report by 

FHWA/North Texas Tollway as part of one resource called “Associated sluices, sluice gates, pressure sewers, and interceptors.” 
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Pegasus Project 

The Pegasus Project, completed in 2004 by qualified historians for the Texas Department of 

Transportation (TxDOT) in coordination with FHWA, evaluated the East and West Levees, but no other 

physical features of the Dallas Floodway system. It was determined at that time, and concurred by the 

Texas State Historic Preservation Officer (SHPO) that the levees were not eligible for inclusion in the 

NRHP. The survey found that the 1950s alterations compromised the integrity of the original levees. The 

report concluded that both levees were ineligible  due to the 1950s USACE modifications to the original 

levees since, at the time of the Pegasus Project, the 1950s work was not 50 years old and did not meet the 

criteria for exceptional significant.  

Norman Alston Architects 

Architectural resources located within the survey area were evaluated between 2000 and 2009 for their 

eligibility for inclusion in the NRHP. In 2000 and 2001, Norman Alston Architects conducted a number 

of surveys of the Trinity River floodway area. It was determined that Pumping Plant B (Baker) was 

eligible for nomination under Criterion A for its contribution to historic events and Criterion C for 

architectural merit. This finding was concurred by the Texas SHPO in 2009 following a secondary report 

completed by Joseph Murphey of the USACE Fort Worth District prior to passage of PL 111-212. 

Non-Archaeological Historic-Age Resources Reconnaissance Survey Report 

The remaining architectural resources were evaluated in the Non-Archaeological Historic-Age Resource 

Reconnaissance Survey Report by the North Texas Tollway Authority and FHWA in October 2009. This 

survey upheld the previous eligibility determinations and recommended that the remaining Pumping 

Plants A, C, D, Hampton, and Pavaho are not eligible for nomination to the NRHP. Additionally, this 

report states that all associated sluices, pressure sewers, and interceptors are not eligible for nomination to 

the NRHP.  

Although the three previous investigations above resulted in determinations that certain components of 

the Dallas Floodway system are ineligible for inclusion in the NRHP, in a letter dated November 13, 

2009, the Texas SHPO expressed objections to these determinations in the FHWA’s Non-Archaeological 

Historic-Age Resources Reconnaissance Survey Report (Eisenhour 2009). The SHPO requested 

reconsideration of the Dallas Floodway by defining its period of significance and evaluating the integrity 

of the system’s components, particularly the levees, and requested the further development of the 

floodway’s mid-century historic context in a reevaluation of the floodway’s historic significance and 

eligibility to the NRHP. The SHPO also requested that the entire Dallas Floodway system, including the 

levees, open spaces between the levees, diversion channels, pumping plants, pressure sewers, sluices, and 

interceptors, be included in the reevaluation in order to address the entire floodway as a whole (Texas 

Historical Commission [THC] 2009). 

Previously identified historic and cultural resources within the Dallas Floodway include historical wells, 

refuse dumps, and bridges. Twenty-two bridges cross the Trinity River within the Dallas Floodway 

(Table 3-3). Nineteen of these bridges are dedicated to vehicular travel and three are railroad bridges, the 
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AT&SF, the Union Pacific (formerly the Southern Pacific), and the DART. The AT&SF Railroad Trestle 

is currently closed to railroad traffic and is not in use.  

Table 3-3. Previous Assessments of Bridges over the Dallas Floodway 

Site Description 
Date of 

Construction 
Eligibility for the NRHP 

AT&SF Railroad Trestle 1926 Eligible under Criterion C 
DART Bridge 1992 Not Eligible 
Corinth Street Viaduct 1931 Eligible under Criterion A 
Cadiz Street Viaduct (eastbound side of 
IH-35E/U.S. 67/U.S. 77) 

1929–1931 Not Eligible 

IH-35E/U.S. 67/U.S. 77 Westbound 
Bridge 

Circa (ca.) 1956 Not Eligible 

Jefferson Viaduct 1975 Not Eligible 

Houston Street Viaduct 1911 
Listed on the NRHP  

(August 9, 1984) 
IH-30 (Tom Landry Hwy) Bridge Ca. 1960 Not Eligible 

Commerce Street Viaduct 1930 
Eligible under Criteria A 

and C (2001) 
Union Pacific Railroad Bridge 
(formerly the Southern Pacific Railroad 
Bridge) 

Pre-1930 Eligible under Criterion C 

Margaret Hunt Hill Bridge Under construction Not applicable (N/A) 
Continental Street Viaduct (formerly the 
Lamar-McKinney Viaduct) 

1934 
Eligible under Criteria A 

and C s (2001) 
Sylvan Avenue Bridge 1958 Not Eligible 

Hampton Road Bridge 
Currently 

undergoing 
reconstruction 

Not Eligible 

Westmoreland Road Bridge 1990 Not Eligible 
SH 356 Bridge 1963 Not Eligible 
Chicago, Rhode Island, and Pacific 
Railroad Bridge/DART Bridge 

Ca. 1930s; later 
alterations 

Eligible under Criterion C 

Proctor Street Bridge Ca. 1930s 
N/A (Demolished in mid-

1980s; remnants only) 
SH 183 (J. W. Carpenter Fwy) Bridge 
(over West Levee and Northwest Levee) 

1959 Not Eligible 

Stemmons Fwy/U.S. 77 Bridge Ca. 1959 Not Eligible 
SH 482 (Storey Ln) Bridge (over 
Northwest Levee) 

1942, 1982 Not Eligible 

Loop 12 (Walton Walker Blvd) Bridge 
(over West Levee and Northwest Levee) 

1969 Not Eligible 

Seven of the 22 bridges have been previously evaluated and determined eligible for inclusion to the 

NRHP. One of these seven bridges, the Houston Street Viaduct, is currently listed on the NRHP. The 

seven historic bridges are the AT&SF Railroad Trestle, Union Pacific Railroad Bridge, Houston Street 

Viaduct, Commerce Street Viaduct, Corinth Street Viaduct, Continental Street Viaduct, and Chicago, 

Rhode Island, and Pacific Railroad Bridge/DART Bridge. Thirteen bridges have not been evaluated for 

their NRHP eligibility. One bridge, the Proctor Street Bridge, has been demolished, and one bridge, the 

Margaret Hunt Hill Bridge, is currently under construction. 
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3.3 METHODS 

The goal of this investigation is to conduct an intensive-level survey and significance evaluation of the 

Dallas Floodway as required by NEPA to identify historic and cultural resources. Four tasks were 

required to achieve the project objectives: 1) literature review, 2) archival research, 3) field survey, and 4) 

data analysis. A literature review of secondary sources was conducted to gain an understanding of the 

development of the project area. Archival research was conducted to identify changes to the floodway 

since its construction and to develop the historic context for the evaluation of floodway. The field survey 

collected information on the design, materials, construction, and condition of the floodway as a whole 

system and its individual structural components. The archival and field data were then synthesized and 

analyzed to evaluate the historic significance of the floodway as required under NEPA to assess 

environmental impacts.  

3.3.1 Literature Review 

To understand the development of the project area TEC staff reviewed secondary sources on the history 

of Dallas. The Handbook of Texas Online gave researchers an overview of the history of the area. Other 

resources consulted included the Dallas Morning News, Dallas Then and Now, A History of the Big ‘D’, 

and Dallas Rediscovered: A Photographic Chronicle of Urban Expansion 1870–1925. This review 

revealed that commerce, industry, transportation, and urban planning were dominant themes in the 

development of the project area. Based on this background research, historians developed basic historic 

contexts of the project area, summarized in Chapters 2 and 4. These chapters also incorporate historical 

information and data set forth in the “USACE Section 106 Compliance Efforts for the Dallas Floodway,” 

developed in November 2009 (USACE 2009b). 

3.3.2 Archival Research 

During the initial site visit to the project area on December 16–19, 2009, archival resources at the Dallas 

Public Library were reviewed. Joseph Murphey, Historic Architect, USACE Fort Worth District, and Don 

Lawrence, Systems Analyst, City of Dallas Flood Control District, were interviewed to obtain 

information about alterations and other changes to the structures in the floodway. Archival research was 

undertaken to develop a historic context to aid in the evaluation of the floodway. 

During the week of December 14–18, research of primary and secondary source materials was undertaken at 

the Dallas Public Library and the USACE offices in Fort Worth. Floodway histories, newspaper articles, 

maps, historical photographs, and inspection reports were consulted. Additionally, the research gathered 

numerous records and materials about floodway development that are available on the internet. 

Additional documentary research was conducted during the field survey in order to obtain additional 

resource-specific information. As-built drawings of selected floodway structures from the USACE were 

reviewed, as were operations manuals. These records provided information on the original construction 

and design of the hydraulic physical features, and aided in evaluating their ability to convey significance 

to the observer. 



Intensive Engineering Inventory and Analysis of the Dallas Floodway, Dallas, Texas 

Chapter 3 Research Design  3-7 
Technical Report, November 2010 

Final Report 

3.3.3 Survey Approach 

The field survey of the Dallas Floodway was conducted on December 16–19, 2009, and included all 

visible hydraulic physical features within the floodway, listed in Table 3-4. The survey was limited to 

exterior inspections of the pumping plants. Field notes were taken on the current use, materials, 

alterations, setting, and existing condition of each floodway component. All components surveyed were 

identified according to existing information regarding the construction of the floodway.  

Table 3-4. Dallas Floodway Hydraulic Physical Features Surveyed 
Resource Date Built 
East Levee 1929–1932; 1953 
West Levee 1929–1932; 1953 
Northwest Levee 1929; 1974 
Parallel Levee Channel 1929–1932; 1960s 
Trinity River Diversion Channel 1932 
Old Trinity River Channel 1929* 
Overbank 1932 
Pumping Plants A (Able) 1929 and 1953 
Pumping Plant A (Able) Outlet Gate Structure 1953 
Pumping Plants B (Baker) 1929 and 1975 
Pumping Plant B (Baker) Outlet Gate Structure 1956 
Pumping Plants C (Charlie) 1929 and 1956 
Pumping Plant C (Charlie) Outlet Gate Structure 1956 
Pumping Plants D (Delta) 1929 and 1956 
Pumping Plant D (Delta) Outlet Gate Structure 1956 
Hampton Road Pumping Plants 1956 and 1975 
Hampton Road Pumping Plant Outlet Gate Structure 1956 
Pavaho Pumping Plants 1954 and 1975 
Pavaho Pumping Plant Outlet Gate Structure 1954 
“New” Pump House (Northwest Levee) ca. 1995 
“Old” Pump House (Northwest Levee) 1974 
Belleview Pressure Sewer 1928–1931 
Belleview Pressure Sewer Outlet Gate Structure 1950s 
Old Coombs Creek Pressure Sewer 1928–1931 
Old Coombs Creek Pressure Sewer Outlet Gate Structure 1989 
Dallas Branch Pressure Sewer 1932 
Dallas Branch Pressure Sewer Outlet Gate Structure 1950s 
Lake Cliff Pressure Sewer 1952–1955 
Lake Cliff Pressure Sewer Outlet Gate Structure 1955 
Turtle Creek Pressure Sewer 1953–1957 
Turtle Creek Pressure Sewer Outlet Gate Structure 1953–1957 
Woodall Rodgers Pressure Sewer 1979 
Woodall Rodgers Pressure Sewer Outlet Gate Structure 1979 
Coombs Creek Pressure Sewer 1957 
Coombs Creek Pressure Sewer Outlet Gate Structure 1957 
Elm Fork Sluice Outlet Gate 1960s 
Coombs Creek Intake 1957 
Lake Cliff Intake 1950s 
Turtle Creek Intake 1955–1956 
Eagle Ford Sluice 1928–1931 
Elm Fork Sluice 1928–1931 
Ledbetter Dike C.S.G. 1950s 
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Table 3-4. Dallas Floodway Hydraulic Physical Features Surveyed 
Resource Date Built 
Northwest Levee Sluices 1928 and 1974 
Grauwyler C.S.G. 1950s 
60-inch Emergency Control Structure 1950s 
East Bank Interceptor 1950s 

*Although the Old Trinity River Channel is a naturally occurring feature, it became a part of the Dallas Floodway’s hydraulic 

system when the creation of the Diversion Channel relocated the Trinity River and converted the old river bed into a drainage 

feature of the Dallas Floodway.  

The survey supplemented the written data with photographs of each physical feature. The photographs 

record principal views, architectural or structural details, or other notable features that were deemed 

relevant to the historical evaluation of the resource. The photographs were mapped and logged. 

The research and field data for each physical feature in the project area were recorded according to Texas 

Historical Commission standards. Additionally, the survey meets FHWA Standards for Uniformity for 

Non-Archaeological Survey.  

3.3.4 Evaluation 

The objective of the survey and evaluation was to determine whether the floodway and its component 

structures meet the definition of a historic and cultural resource under NEPA.. The survey and evaluation 

categorize the Dallas Floodway as one structure consisting of 55 hydraulic physical features. The 

definition of a structure is “to distinguish from buildings those functional constructions made usually for 

purposes other than creating human shelter”. The floodway comprises an array of engineered physical 

features (10 different types of hydraulic features, as described in Chapter 5) that were designed and 

configured as one system to prevent floods. The components of the floodway function collectively to 

drain, collect, and contain water. Thus, this report evaluates the floodway as one large structure made up 

of numerous interconnected structural components related by function and physical development. 

Focused research questions included the following: 

1) The Plans of Reclamation were a series of comprehensive plans involving flood control, 

transportation and urban development of the reclaimed land. What is the relationship between 

these aspects of the plan and can they be evaluated individually?  

2) What constitutes the physical and spatial boundaries of the Dallas Floodway?  

3) What are the physical features of the Dallas Floodway? Which are hydraulic physical features and 

which are non-hydraulic physical features?  

4) Where do viaducts (bridges and railroad trestles) that cross over the floodway fit within the 

analysis of the floodway system?  

5) If the resource is a historic and cultural resource in terms of NEPA, what are the character-

defining features of the Dallas Floodway so that impacts may be assessed? 

6) If the resource is a historic and cultural resource in terms of NEPA, what are the essential 

physical features of the Dallas Floodway?  
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7) If the resource is a historic and cultural resource in terms of NEPA, have the various repairs and 

changes to the Dallas Floodway’s hydraulic physical features, or the presence of the non-

hydraulic physical features, diminished the floodway’s ability to convey its significance to an 

observer?  

8) Is the Dallas Floodway a collection of objects united by plan and physical development or it a 

single unified engineering entity designed to contain and direct floodwater? 

Consideration of Question #8 during the project resulted in an evaluation of the Dallas Floodway as one 

single unified engineering entity that is, in effect, a flood control machine. The floodway’s physical 

features, such as levees, pumping plants, and pressure sewers, are the engineering components that make 

it operate in unity. As a machine to control floodwater and bypass urban Dallas, it operates as a unified 

entity. The Dallas Floodway would operate regardless of the presence of the bridges, which are not 

engineering elements of the floodway. Therefore, although an evaluation of a potential historic district 

could apply to the collective physical features of the Dallas Floodway, this evaluation categorizes it as a 

single interconnected engineering structure because of the nature of the floodway’s numerous 

underground components. Moreover, the Dallas Floodway’s buried features extend from the floodway in 

the form of sluices, culverts, and pressure sewers buried underneath the city of Dallas. They are not 

visible and cannot physically accommodate an observer. If this evaluation resulted in a significant historic 

district, the delineation of the district boundary using a vertical section (y-axis from sky to earth), as 

drawn on a map, would inadvertently include all of the aboveground buildings and structures that are 

physically located over the buried floodway components. This survey’s single-resource evaluation is 

rather a selective intensive survey of the floodway as one contiguous entity that includes all of its 

underground and aboveground components as one engineering system working in concert. 

To reiterate, the Dallas Floodway is one engineering structure consisting of contiguous engineered 

aboveground and underground components. For this survey, however, the underground components were 

not assessed because they are not experienced by the observer of the floodway, and thus, cannot 

effectively convey their significance.  

The cultural significance of a cultural resource can be determined only when it is evaluated within its 

historic context.  Historic contexts are “those patterns or trends in history by which a specific occurrence, 

property, or site is understood and its meaning (and ultimately its significance) within history or 

prehistory is made clear.”  Historic contexts compile information about the time period, the place, and the 

events that created, influenced, or formed the backdrop to the historical resources. A single property may 

represent more than one historic context, and conversely, numerous property types may represent a single 

historic context. 

A cultural resource must demonstrate significance within its historic context. To be considered a historic 

and cultural resource under NEPA, this study establishes four types of significance to define a historic 

and cultural resource: 
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An association with events that have made a significant contribution to the broad patterns of 

American history; 

Association with the lives of persons significant in the past; 

Embodiment of the 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 

or distinguishable entity whose components may lack individual distinction; or  

Have yielded, or may be likely to yield, information important in prehistory or history. 

The Dallas Floodway and the structural components in this survey were evaluated within the framework 

of the historic context for the level (i.e., local, state, or national) and type of significance and for their 

ability to convey significance. As a floodway system, the evaluation considered all the components 

necessary to carry out flood control and stormwater drainage, such as the overbank and diversion channel, 

in addition to the levees and other structures. Information relevant to the history of the Dallas Floodway, 

its land use, and the history of the floodway structures was included in the evaluations, based on the types 

of significance defined above. 

The final step in the evaluation process is to determine whether the resource conveys its period of 

significance. This is based on why, where, and when a cultural resource is significant. The ability of a 

cultural resource to convey significance depends upon defining the essential physical features that must 

be present for a resource to represent its significance, and determining, based on the essential physical 

features and the type and level of significance, which aspects are particularly vital for the resource to 

convey its significance. Essential physical features are “those features that define both why a resource is 

significance and when it was significant. Except for archaeological sites, significant historic and cultural 

resources require visible essential physical features to convey their significance. The underground (non-

visible) features of the floodway do not help to identify the floodway system, and thus, were not analyzed. 

There are seven aspects, or qualities, that define the ability of a resource to convey significance to an 

observer. A resource that retains its ability to convey significance will embody several, and usually most, 

of these seven aspects:  

1) Location is the place where the historic and cultural resource was constructed or the place where 

the historic event occurred; 

2) Design is the combination of elements that create the form, plan, space, structure, and style of a 

historic and cultural resource; 

3) Setting is the physical environment of a historic and cultural resource; 

4) Materials are the physical elements that were combined or deposited during a particular period of 

time and in a particular patter or configuration to form a historic and cultural resource; 

5) Workmanship is the physical evidence of the crafts of a particular culture or people during any 

given period in history or prehistory; 

6) Feeling is a resource’s expression of the aesthetic or historic sense of a particular period of time; 

and  
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7) Association is the direct link between an important historic event or person and a historic and 

cultural resource. 

An assessment of the ability to convey significance considers the degree to which a historic and cultural 

resource retains original fabric and design elements and the impact of changes made to the property. It is 

used to evaluate the extent to which a resource can convey its significance in relationship to its period of 

significance. Due to the function and technical nature of the Dallas Floodway, the floodway components 

often are continually repaired and upgraded with the latest technology and, as a result, may no longer 

retain those qualities or physical features that convey their significance. For example, if a component is 

significant for its association with a defined period or specific event, modifications made after-the-fact 

may have compromised its ability to convey significance. Alternatively, if a component significant to the 

period of significance continues to perform its original function, later modifications may illustrate the 

evolution of the physical feature. 
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CHAPTER 4. HISTORIC CONTEXT:FLOOD CONTROL 
DEVELOPMENT ALONG THE TRINITY 
RIVER IN DALLAS, 1908-PRESENT 

The following developmental historic context discusses the Dallas Floodway primarily within the 

historical themes of civil works and community planning and development.  

The Trinity River bisects the city of Dallas geographically, separating the downtown to the east from Oak 

Cliff and West Dallas to the west. Flooding and potential flooding have guided urban development and 

affected Dallas geographically, politically, economically, and socially throughout its history, resulting in 

repeated efforts to tame the Trinity River. At the epicenter is the debate over the relationship of public 

works with private development which, through study of the Dallas Trinity River Reclamation Project, 

forms a textbook example of twentieth century American city planning. 

4.1 BACKGROUND – THE TRINITY RIVER AND THE EARLY DEVELOPMENT OF DALLAS 

The area that would become the center of Dallas was first settled in November 1841 by John Neely 

Bryan, an Arkansas land speculator, who built a cabin to serve as a trading post on the east bank of a 

promising ford across the Trinity River. A permanent community soon developed. The easy crossing of 

the Trinity River in Dallas increased traffic and trade to the area, and the town quickly became a 

commercial and transportation center. Manufacturing concerns, eagerly sought, played a subordinate role 

(Texas Department of Transportation [TxDOT] 2004, 2–3, 6–7; Wilson 1989, 254). 

The Trinity River was initially thought to be a great benefit to the city of Dallas as a steamboat link to the 

Gulf of Mexico. However, several attempts to make the river navigable failed. It proved to be unsuitable 

for navigation because of its shallow depth, narrow banks, and frequent floods (TxDOT 2004, 9). 

Although the idea of creating a navigable waterway between Dallas and the Gulf of Mexico was one 

which resonated with Dallas residents, the reality of the situation was not lost on the city. During the 

1850s, the city of Dallas was separated from nearby settlements by the Trinity River because of the 

inability to safely and easily cross the waterway. As such, in 1855 Alexander Cockrell and the Dallas 

Bridge and Causeway Company built the first permanent, wood bridge across the Trinity River near the 

current-day Commerce Street Viaduct. This bridge provided Dallasites access to the western bank of the 

river. The bridge, however, survived only a few years before it was washed away in one of the Trinity 

River’s frequent floods. It was replaced in 1872 by a toll bridge, which the city of Dallas purchased in 

1882, making it the first free bridge across the Trinity River (FHWA et al. 2008). The city later built two 

new bridges, one near present-day Cadiz Street, and a second on Zang Boulevard near the present-day 

Houston Street Viaduct. These three early bridges were designed in a manner that made them susceptible 

to flooding, even during moderate flooding events, which submerged the bridges and their approaches.  
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In the years following the Civil War, the railroads reconfigured the landscape of Dallas and put the city 

on the map as one of the region’s largest shipping ports. The Houston & Texas Central Railroad (H&TC, 

formerly the Galveston and Red River Railroad) reached Dallas in 1872, and the next year, the Texas & 

Pacific Railway arrived in Dallas. These important rail lines provided Dallas access to southern and 

eastern Texas and allowed the city to acquire the benefits of an urban area including modern utility and 

communication systems (Cliff et al. 1999). 

Dallas residents had a number of significant problems to confront, however, in expanding the city. The 

Trinity River was the most menacing problem in Dallas as it separated the city from neighborhoods on the 

south and west and inhibited growth within its 10,000-acre floodplain. Due to flooding of large areas near 

the downtown area, farming was the predominant use of the land to the west of the city along the Trinity 

River bottoms rather than commercial and industrial development (Wilson 1989, 254). 

The first major flood in newly established Dallas occurred in 1844 when the river rose to a gauge height 

at Commerce Street of 50.7 feet. The highest flood of the Trinity River in the history of Dallas occurred 

in 1866. Although the official flood gauge reading was 49.2 feet, the waters rose in some areas to 56.5 

feet, cutting Dallas off from all communication and causing the city to become an island. During a flood 

five years later, the flood level reached 47.4 feet. Another flood in 1890 submerged 200 homes as it 

spread the width of two miles (Furlong et al. 2003, 1; TxDOT 2004, 9). On Easter Sunday, April 19, 

1908, another major flood measured 39.4 feet and overran the river banks flooding all the way down to 

the Commerce Street Bridge (TxDOT 2004, 9).  

4.2 PLANNING THE FLOODWAY AND RECLAMATION, 1908–1931 

4.2.1 The 1908 Flood and the Push for Civic Improvement 

The modern city of Dallas was born from the great flood of 1908 (Dallas Morning News [DMN] 2008). A 

storm during the weekend of May 23, 1908, dumped 10- to 15-inches of rainfall in the Dallas-Fort Worth 

area over a three-day period. The run-off of the rains north and west of Dallas caused the Elm Fork and 

the West Fork to swell so much that when they merged just north of Dallas, the water began to spread 

beyond the banks of the Trinity Rivery (Figure 4-1). In 1908, the Trinity River meandered much closer to 

the western edge of the downtown area, near the present location of the Triple Underpass. The Trinity 

River swelled to two miles wide near downtown, flooding parts of it and inundating Oak Cliff and West 

Dallas. The floods caused the city to lose water, electricity, streetcar service, and rail service and cut Oak 

Cliff off from Dallas and city services for more than a week. By May 29, the waters of the Trinity River 

had started to recede from 52.6 feet, the second highest level in its recorded history. The flood killed 

between five and eleven, displaced more than 4,000 people from their homes, and caused more than $2.5 

million in property damage (Furlong et al. 2003, 2; TxDOT 2004, 10). 
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Figure 4-1. 1908 Flood 

Restoring transportation connections to Dallas was the first major rebuilding effort after the flood. First, 

the Santa Fe, Southern Pacific, and Missouri-Kansas-Texas railway bridges were replaced. The next 

immediate need was to reestablish a permanent connection between Dallas and Oak Cliff. The well-

known publisher of the Dallas Morning News, George B. Dealey, gathered a group of businessmen and 

sought the community’s help in passing a bond issue to construct a viaduct at Houston Street. Although 

Dealey’s proposal was met with resistance from members of the community who objected to the bridge’s 

$609,797 estimated cost, the bond passed. Construction of the Dallas-Oak Cliff Viaduct began in October 

1910 and was completed in late 1911 (Figure 4-2). The reinforced concrete, high-level bridge was billed 

as the longest concrete structure in the world when it was opened (Jackson 1996; Payne 1994). Today it is 

known as the Houston Street Viaduct. With bridge construction under way, the city government turned its 

attention to long-term issues (Eisenhour 2009, 30).  

 

Figure 4-2. Dallas-Oak Cliff Viaduct, 1912 

Dallas also had several other problems to address besides the Trinity River in order for the city to prosper. 

The city had five different railroad stations and their tracks crossed congested, unorganized downtown 

streets. It also lacked large-scale arterial roadways (Eisenhour 2009, 32). Furthermore, Dallas was not a 

visually attractive place to live. There were no impressive vistas, boulevard system, park system, or large 

nearby recreational areas. The city was choking on its own growth. At the turn of the twentieth century, 

the president of the Dallas Civic Improvement League stated, “there is scarcely a more slovenly 

community in the United States” (Wilson 1989, 257). 

Prior to the flood, city planning in Dallas was a piecemeal affair with no comprehensive plan. George 

Dealey was intent to change that, and emerged as a leader in the struggle for a better city. George 

Bannerman Dealey (1859–1946) is perhaps best known as the publisher of the Dallas Morning News. He 

started as an office boy at the Galveston News, became business manager of the Dallas Morning News 

when the newspaper was founded in 1885, and worked his way up to president in 1919. Dealey used his 

position, influence, and at times, his newspaper, to advocate city planning for Dallas. His role in helping 

to secure financing for the Dallas-Oak Cliff Viaduct is an example of his civic activism for Dallas. Dealey 

was also responsible for donating most of the right-of-way for the Triple Underpass (Perez 2009; Hunt 
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1991). Another of his important contributions to city planning in Dallas was his crusade for 

improvements to the Trinity River corridor.  

According to Dealey, during the winter of 1902, he walked onto the Commerce Street Bridge. With 

nothing particular on his mind, he smoked a cigar while gazing at the Trinity River bottomland before 

him. Suddenly the realization came to him that the worthless land adjacent to the downtown business 

district could become highly prized if the Trinity River was moved. He secretly began to buy land in the 

area as it became available (Payne 1994, 29). 

After reading a pamphlet on the City Beautiful Movement, Dealey became immersed in this urban 

planning movement. As a committed citizen activist, he would later become a man some called “the 

father of planning in the southwest” (Fairbanks 1996, 190; Wilson 1989, 258). The City Beautiful 

Movement was a nationwide, turn-of-the-twentieth-century (1890–1920s) trend in urban planning to 

rectify the decay and demoralization of communities through the beautification of the city. Urban areas 

across the nation were growing exponentially, and leaders increasingly realized the critical importance of 

community planning, not only in sustaining urban growth but also for the continued health and safety of 

residents and visitors. Proponents of the City Beautiful Movement believed that by beautifying an urban 

area with wide, elegant avenues, carefully planned landscape designs, and opulent, usually Beaux Arts 

style buildings, the pride of the city would be restored, and inner cities would maintain their central 

position within the expanding community (Wilson 1989).  

Embracing the role of citizen activist, Dealey in 1909 led efforts to organize the Dallas City Plan and 

Improvement League (CPIL) and in January 1910 launched a civic improvement series in the Dallas 

Morning News,. An adjunct of the Chamber of Commerce, the CPIL was designed to study the needs and 

possibilities of the city and develop a city plan. It was made up of 38 prominent citizens, including Dealey 

(TxDOT 2004, 11; Wilson 1989, 260).  

4.2.2 Development of the Kessler Plan 

The CPIL sought the expert advice of George E. Kessler, a nationally renowned landscape architect and 

city planner, to develop a city plan (Fairbanks 1996, 190). Kessler, who lived in Dallas as a young man 

but settled in St. Louis, had previously worked in Dallas in 1904 to redesign the State Fair Grounds (Fair 

Park) (Payne 1994, 29). Kessler was one of the leading proponents of the City Beautiful Movement 

(Wilson 1989). He designed Kansas City’s park-boulevard system, and city plans for Cincinnati, 

Cleveland, Indianapolis, Denver, El Paso, and Syracuse (Maxwell 2009a). Kessler participated in a joint 

conference with the mayor, the city commissioners, the Park Board, and members of the CPIL. As a result 

of the meeting the city officials agreed to employ Kessler to develop a 25-year plan to help guide Dallas.  

Kessler’s 40-page A City Plan for Dallas was published in 1911. The Kessler Plan, as it was commonly 

known, noted planning deficiencies in Dallas and provided specific solutions to correct them. The plan 

was essentially a City Beautiful blueprint for Dallas (Payne 1994, 30) (Figure 4-3). The Kessler Plan 

proposed directing urban growth with large-scale infrastructure improvements, establishing arterial roads, 

separating rail lines, creating recreational areas and greenbelts, and preventing flood damage by moving 
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the Trinity River and constructing a floodway. To accomplish these objectives, Kessler specified nine 

proposed improvements: 

 Levees: a levee system to protect the city from floods and to reclaim river bottom land for 

industrial use by moving and straightening the Trinity River channel; 

 Belt Railroad:  a beltway railroad line with two loops, one around the city proper and the other 

around Oak Cliff and West Dallas; 

 Union Station:  a union passenger station along the belt railroad in the central business district; 

 Freight Terminals:  separate rail freight terminals;  

 Civic Center:  one civic center adjacent to the Union Station; 

 Grade Crossing:  elimination of railroad grade crossings in downtown; 

 Street Openings: widening and extension of numerous downtown streets to improve traffic flow; 

 Parks, Parkways and Boulevards:  building a comprehensive system;  

 Playgrounds:  building additional playgrounds (Kessler 1911, 9) 

In his first recommendation, levees to contain the Trinity River, Kessler noted that the river, together with 

the railroads on the west bank, constituted a development barrier to the central business district of Dallas 

(Kessler 1911, 7). The river should be moved to the west and channeled, opening up a large strip of 

developable land. Kessler felt this undertaking was essential to the continued growth of the city (Foley 

1931, 9). 



  Intensive Engineering Inventory and Analysis of the Dallas Floodway, Dallas, Texas 

4-6  Chapter 4 Research Design 
  Technical Report, November 2010 

Final Report 

 
Source: Kessler 1911 

Figure 4-3. Kessler Plan 

The specifics of this plan consisted of moving the Trinity River westward towards Oak Cliff, and 

confining the new channel within 25-foot-tall levees spaced 1,200 feet apart. To build the eight miles of 

levees, the earth between them would be dredged. The channeled river would be designed to include a 

lock, dam, and turning basin to accommodate barge traffic in a Trinity River capable of navigation. 

Kessler envisioned an industrial area with loading faculties and railroad tracks (Kessler 1911, 9, 10). 

Regarding the reclamation of the Trinity, Kessler stated it “will command attention throughout the United 

States and will attract many men interested in other reclamation projects in other parts of the country who 
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will come here to learn the ‘Dallas’ way of doing big things” (DMN 1933d). From Kessler’s statement, it 

can be construed that the Dallas Floodway project would be an early step in putting the “Big D” in Dallas. 

Kessler’s proposal perfectly aligned with Dealey’s vision for industrial development. Dealey wrote to 

Kessler:  “As I understand your ideas, the one great project necessary for the proper development of 

Dallas is the reclamation of the Trinity River bottoms and all that will follow.” To drum up public support 

for the Trinity floodway project and the proposed citywide civic improvements, Dealey regularly printed 

excerpts of Kessler’s plan in the Dallas Morning News (Payne 1994, 30). 

With the Kessler Plan, the city had its first comprehensive plan, but officials carried it out in a piecemeal 

and haphazard fashion. Citywide supporters rallied around the projects that had a clear direction and that 

could be accomplished quickly, such as the Union Station, which opened in 1916; a parkway along Turtle 

Creek; and the widening and extension of several downtown streets (TxDOT 2004, 12). Furthermore, the 

Park Board had boosted park acreage from 150 acres in 1908 to more than 650 acres by 1923 (Wilson 

1989, 276).  

No immediate action was taken on the major components of the plan. The more costly proposals, such as 

the levee/reclamation project, lacked a clear vision on how to proceed and suffered from a lack of city 

support. Initially city leaders ridiculed the construction of levees for the Trinity River and moving of 

existing rail lines. The railroads were not initially amenable to adjusting the rail lines to accommodate 

potential competition from Trinity River navigation. Opposing parties wanted opinions of other engineers 

and offered an alternate proposal to dam the Trinity River and create a town lake for beauty and 

recreation purposes. The City Council subsequently retained William B. Parsons, a hydraulic engineer, to 

study the proposals. The engineering studies corroborated the Kessler Plan and the unstable soil 

conditions proved unsuitable for the lake (DMN 1933e; Foley 1931, 10; Furlong et al. 2003, 2). Thus, the 

Kessler Plan lay largely dormant. Contributing to the lack of action was the severe national economic 

downturn of 1913–14, and later, the advent of World War I. 

By 1918, the CPIL was essentially defunct (Wilson 1989, 275). George Dealey spearheaded the formation 

of another improvement association the next year. Called the Dallas Property Owners Association 

(DPOA), this group urged the reclamation of the Trinity River bottoms, adjacent to the property owners’ 

part of town in the once fashionable West End that was deteriorating. A different group of downtown 

businessmen, in the Central Improvement League, promoted parts of the Kessler Plan that helped the east 

end of downtown, but opposed public financing of reclamation of the Trinity River bottoms because they 

felt it disproportionately helped the West End property owners (Fairbanks 1996, 192). These opposing 

groups accomplished little but set the stage for the Metropolitan Development Association, a branch of 

the Chamber of Commerce. DPOA remained independent, specifically to improve the West End and to 

create a reclamation district in 1920 to straighten the Trinity River and reclaim land. The effort stalled 

when the cost of the project was revealed (Fairbanks 1996, 195).  

Following several years of rapid growth, city officials asked George Kessler to update his plan in 1919. 

Kessler issued a revised plan in 1920 that blended aspects of the City Beautiful and City Practical 
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concepts of planning. Kessler’s revised plan recommended removing the H&TC railroad tracks and 

developing the right-of-way with a 10-mile-long boulevard from the southern city limits near the Trinity 

River to Mockingbird Lane. Embodying the City Beautiful concept of a city parkway, Kessler envisioned 

Central Boulevard as a 200-foot wide parkway consisting of a 70-foot wide center park space, 40-foot 

roadways on either side of the park, and 25-foot parkways on either side of the roadways (TxDOT 2004, 

12).  

Kessler also revised the specifications for building levees along the Trinity River. The revised Kessler 

Plan increased the levee height from the original 25 feet to 30 feet and the floodway width between the 

levees from 1,200 feet to 2,000 feet (Texas Section American Society of Civil Engineers [ASCE] 1989; 

Wilson 1989, 261). With these revisions, approximately 4,500 acres of land adjacent to the confluence of 

the Elm and West Forks of the Trinity River would be protected (Texas Section ASCE 1989).  

The DPOA and other improvement associations were unable to build interest for the revised Kessler Plan 

in each of their respective geographic areas, let alone generate a broad appeal. Members of DPOA 

believed a citywide planning organization would resolve the problem, and thus, in 1924 formed the 

Kessler Plan Association (KPA). The new KPA promoted citywide comprehensive planning through 

promoting the Kessler Plan plus its revisions, and civic unity through education and public participation, 

in the hope of eliminating planning by special interest groups (Fairbanks 1996, 197; Wilson 1989, 269–

271). The thinly veiled attempt at unity would prove to be short lived. Accusations soon arose that the 

KPA was in the shadow of one man, George Dealey, and the organization’s “sole purpose is to develop 

the Trinity River and the west business district” (Wilson 1989, 273). 

4.2.3 The Ulrickson Committee and Final Plans of Reclamation 

The Dallas County Levee Improvement District No. 5 was formed in 1919 to construct the levee system 

proposed in the 1919 update of the Kessler Plan (Texas Section ASCE 1989). This levee district consisted 

of a 4,500-acre footprint located adjacent and upstream of the confluence of the Elm and West Forks of 

the Trinity River. The Trinity Farm Securities Company owned about 90 percent of the land. By the mid-

1920s, levees were constructed in these areas (Figure 4-4) to protect against ordinary floods and allow 

agriculture, but it did not constitute reclamation in a manner that would lead to organized development 

(Fry 1929, 805).  

In 1926, Myers and Noyes (later to become Myers, Noyes and Forrest) Engineers of Dallas developed a 

modified plan of levees that amended the plan of levees for the Levee Improvement District No. 5 and 

added levees outside of its limits (Texas Section ASCE 1989). The City and County of Dallas Levee 

Improvement District (Levee District) was created in July 1926 for construction of the levees downstream 

of the Dallas County Levee Improvement District No. 5 to the AT&SF Bridge. The property owners in 

this  
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Source: Supplement to the Plan of Reclamation, 1929 

Figure 4-4. Original Dallas Floodway Design, 1929  
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area agreed to unite to create the Levee District. Leslie Stemmons and the Trinity Farm Securities 

Company owned the largest amounts of land within the Levee District (Furlong et al. 2003, 3). Leslie 

Stemmons and John J. Simmons, both prominent local businessmen, were appointed the supervisors of 

the district. Stemmons was president of Atlas Metal Works (located in West Dallas and flooded in 1908) 

and the Southwestern Loan Association (Fairbanks 1998, 62). He had supported the Kessler Plan from the 

beginning. Simmons held no land in the District (Foley 1931, 15; Baker 1988, 46). 

In November 1926 the Dallas County Levee Improvement District No. 5 and the Levee District filed the 

Joint Plan of Reclamation. This plan encompassed the entire levee system and floodway, but went well 

beyond flood control and included all the basic elements needed to develop reclaimed land. The plan 

provided for 7,217 acres of reclamation for the Levee District and 3,336 acres of reclamation for the 

Dallas County Levee Improvement District No. 5. Thus, the Joint Plan of Reclamation included 10,553 

acres (approximately 17 square miles) to be reclaimed along the Trinity River (Furlong et al. 2003, 3; 

Texas Section ASCE 1989). The geographical boundaries of the two districts roughly coincided with the 

limits of the 1908 flood and covered not only the proposed floodway, but also included what would 

become an industrial corridor along Industrial Boulevard. Protection for the Houston Street viaduct where 

it intersects the levee was also detailed (Myers, Noyes and Forrest Engineers 1926). 

A financing plan for the floodway and reclamation project, as well as other citywide improvements, was 

provided in the 1927 report “Forward, Dallas!” by the city’s Ulrickson Committee. Mayor Louis Blaylock 

had appointed Charles E. Ulrickson in 1925 to lead a committee to determine the best course for dealing 

with urban improvements, including the flood control issue (TxDOT 2004, 13). The Ulrickson Committee 

recommended a $23.9 million bond issue to fund a nine-year capital improvements program. Of this total, 

a little more than $13 million was the cost of implementing flood control measures and land reclamation 

in the Trinity River floodplain. The remaining $10 million was for infrastructure and economic 

development improvements behind the Trinity River levees (Furlong et al. 2003, 3). The latter included 

the street improvements, development of Central Boulevard, schools, parks, a downtown auditorium, 

improvements to Love Field, construction of a triple underpass at the western edge of downtown, and four 

viaducts to span the Trinity (Ulrickson Committee 1927).  

The core of the Ulrickson Committee improvements program was flood control drainage systems along 

the Trinity River. The flood control plan protected approximately 10,500 acres. The levees would be 

approximately 13 miles long on each side of the river, 30 feet high (9 feet higher than the 1908 flood), 

156 feet wide at the base, and 6 feet wide at the crown. Interior drainage would entail seven gravity flow 

sluiceways, four pumping plants, and five pressure sewer lines. This floodway system would have the 

capacity to carry 2.5 times the volume of the Trinity River flood of 1908 (Furlong et al. 2003, 3). The 

Ulrickson plan was the basis of what would eventually be constructed.  

The KPA endorsed the Ulrickson financing proposal and touted the benefits for the city to straighten the 

Trinity River and levee, reclaim the river bottoms, and provide new viaducts that would link Dallas to 

Oak Cliff. Through the KPA’s efforts, the Ulrickson Committee report was approved and bonds were 

authorized by election (Fairbanks 1996, 200; Furlong et al. 2003, 3). 
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By December 1927, the comprehensive improvement program, aligned with the 1926 Joint Plan of 

Reclamation, coordinated private property owners (united together as the Levee District), the city, the 

county, railroads, and utilities in the nearly $24 million effort to create the floodway and development 

improvements to streets, utilities, schools, and recreation (Fairbanks 1998, 62). 

The 1926 Joint Plan of Reclamation was updated in 1928 with even greater detail and explanation of the 

purpose of the project, which now described both the public and private improvements within the two 

districts (Morgan Engineering 1928). Five entities—the city, the county, private landowners, utility 

corporations and railroads—would move the river, channel it, and reclaim lands for industrial 

development in a single, unified plan. The plan stated “the betterment plans of Dallas and Dallas County 

[e.g., construction of Industrial Boulevard, viaducts, and sewer improvements] are so closely interlocked 

with the plan of reclamation of the Levee Districts…they will be valueless unless the plan of reclamation 

is carried out” (Morgan Engineering 1928). 

The 1928 Joint Plan of Reclamation reached 10 conclusions that outlined the creation of both a floodway 

and infrastructure for industrial development from reclaimed lands. Central among the conclusions were 

many references to the importance of industrial development resulting from the reclamation (Morgan 

Engineering 1928):  

 Industrial District – Create a new area adjacent to the railroad and downtown business 

district “well suited for the commercial and industrial expansion of Dallas” (Figure 4-5, No. 

13). Grading and filling of sections of the old river channel with hydraulic fill as part of the 

plan “should aid materially in making that area attractive to prospective purchasers of 

commercial and industrial sites.” The city would pay for the sewers, the property owners for 

the fill. 

 Triple Underpass – Approaches to the reclaimed area on the East Levee by street 

improvements and underpasses beneath the railroad tracks skirting the bluff (now known as 

the Triple Underpass near Dealey Plaza) would connect them with “the city proper in a 

manner that should contribute to their early development” (see Figure 4-5, No. 14). 

 Four Bridges – Construction of four bridges (Corinth, Commerce, Lamar [now Continental], 

and Cadiz) would provide needed links to Oak Cliff (see Figure 4-5, No. 11, 12, 14, and 17). 

 Industrial Boulevard – A “hard surfaced highway” that will “transverse the entire length of 

the eastern protected area” and will “aid in developing district lands” (see Figure 4-5, No. 6). 

The essential floodway components of the plan were as follows (Morgan Engineering 1928): 

 Levees – 24.5 miles of new levees, paid for by the property owners in the levee district (see 

Figure 4-5, No. 36). 

 New River Channel – In a direct line down the center of the floodway. Elm and West Forks 

are to be diverted into this new channel at a new confluence. The diversion channels also 

would be paid for by the property owners in the levee district (see Figure 4-5, No. 36). 
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 Floodway – The newly created floodway was to be kept in an unobstructed condition and 

“assume ultimately, a park like aspect. They may even become so attractive, that the city will 

make them public recreation grounds, thereby strengthening the likelihood of perpetual 

maintenance in a smooth condition.”  

 Interior Drainage System – Funded by a combination of property owners and the city, the 

system was needed to drain the reclaimed valley lands using the remnants of the old river 

channel. The interior drainage system was intentionally under designed, with less sluiceway 

and pump capacity than would be needed in the future and as industrial development occurred. 

These additional floodway components could be financed through taxation. “This condition is 

likely to arise after the reclaimed lands have become so far developed that additional costs will 

not be burdensome.”  

 Hydraulic Fill Area – Paid for by the property owners in the levee district, this area consisted 

of approximately 600 acres immediately adjacent to downtown, from Commerce Street to 

what is today Turtle Creek Boulevard, and was the heart of the newly created Trinity 

Industrial District. The Property Owners Map (Figure 4-6) shows the reclamation project in an 

overlay with the street layout of the Trinity Industrial District. Within this area, the old 

channel of the Trinity River was to be filled in with 3 million cubic yards of earth borrowed 

from the floodway and graded by the district. The city would provide a stormwater system for 

the interior drainage. The city would also pave Industrial Boulevard as part of the reclamation 

plan. The area was to be “improved in a manner to make it immediately attractive as an 

extension of the Dallas business and industrial districts” (see Figure 4-5, No. 13). 

Figure 4-7 shows the essential floodway components of the 1928 reclamation plan. The figure also shows 

the Hydraulic Fill Area where the Trinity River was to be filled from “X to Y,” roughly from Turtle Creek 

Boulevard to Commerce Street and from the East Levee to present-day Stemmons Expressway.  
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Figure 4-6. Hydraulic Fill Area and Planned Trinity Industrial District 
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Source: Fry 1929 

Figure 4-7. Dallas Floodway and Reclamation Project (November 1929) 

The city moved rapidly on many of the improvements including initiation of the Trinity floodway project, 

construction of the Triple Underpass, and relocation of railroad tracks (TxDOT 2004, 13). The property 

owners within the Levee District sold bonds against their properties for $6 million in April 1928 to 

relocate the river and build the levees. The Dallas County Levee Improvement District No. 5 also sold 

bonds to contribute $500,000 for this joint effort. In addition, the city of Dallas and Dallas County also 

sold bonds for a little more than $3 million each to participate in the immediate phase of the Trinity River 

project, while the railroads (Rock Island and the Texas and Pacific) and utility companies dedicated about 

$1 million to the Trinity project. Meanwhile, Dallas County provided funds (less than $2 million) to 

construct the four viaducts across the Dallas Floodway as well as one viaduct (Irving Road Viaduct) 

across the Elm Fork. Besides the five major viaducts, four minor crossings were also constructed along 

various parts of the Trinity River. Each of the four new viaducts across the Dallas Floodway was 

constructed with a 150-foot center span to accommodate the river channel and enough clearance for the 

bridge decks to be above the levees (Furlong et al. 2003, 3).  
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The Hydraulic Fill Area of the reclamation and floodway project was immediately attractive to Levee 

District supervisors Leslie Stemmons and John Simmons. Even though the Ulrickson bond package was 

approved by voters, when it came time for the Levee District to sell bonds for its portion of the Trinity 

Reclamation Project, opponents led by the railroads (who initially saw the levees as a step toward 

navigation of the Trinity River) threatened to file an injunction to stop the bond sale (Baker 1988, 46).  

Simmons and Stemmons organized a subset of the property owners in the Levee District: landowners in 

the reclaimed area closest to the river downtown were united to form the Industrial Properties 

Corporation, whose goal was to initially develop the 1928 Joint Plan of Reclamation’s Hydraulic Fill 

Area and eventually expand with successful development. The property owners that formed the Industrial 

Properties Corporation controlled 75 percent of the 10,500 acres to be reclaimed at an estimated worth of 

$52 million (Fairbanks 1996, 202). In 1928, the city gave the Industrial Properties Association a charter to 

develop the reclaimed land as the Trinity Industrial District (TxDOT 2004, 11). 

Instead of a public offering of bonds, Stemmons and Simmons arranged a secret, private sale to a Chicago 

brokerage house. The two men had $6 million in bonds printed in Galveston and sent to Austin for 

approval by the Attorney General. Signed and then stuffed into eight suitcases, the bonds were driven to 

Dallas by Stemmons and Simmons at such a high speed that the car caught on fire. Both men were met in 

Dallas by an armed escort who took the car to Union Station, where Leslie Stemmons put his 90-year-old 

mother aboard a train with the suitcases to “visit relatives in Chicago.” The bonds were then sold in 

Chicago in a private sale at the highest price to date for levee bonds in Texas. As soon as word arrived 

that the bonds were sold, Stemmons and Simmons revealed a petition signed by the majority of the 

landowners in the district and immediately awarded the contract for construction to the Trinity Farm 

Construction Company, a subsidiary of the largest landholder in the district (DMN 1933b). Construction 

could now commence. 

In a 15-part series on the Trinity Reclamation Project by columnist Lynn Landrum in 1933, the Dallas 

Morning News devoted one part to describing the secret sale entitled “The Runaway Bonds.” Landrum 

later reported in Part IX, “Getting the Job Done,” that “there are numbers of sincere and reputable people 

in Dallas who insist there is something ‘crooked’ about the contract” (DMN 1933d). The injunction suit to 

stop the project was never filed. 

These actions by the two Levee District supervisors (one of them, Leslie Stemmons, was also the leader 

of the newly organized Industrial Properties Corporation) raised the question among many members of 

the community of how much the city should be helping private developers. This and other business 

practices by the Levee District were widely perceived to run counter to the idea of a bond program 

operated for the benefit of the city as a whole and was widely seen as catering to special interests. The 

distrust threatened the consensus the KPA had hoped to create for effective comprehensive city planning. 

However, George Dealey threw the weight of the Dallas Morning News behind the reclamation project 

and intensely lobbied city officials on its behalf. the Dallas Morning News contained a special eight-page 
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supplement promoting the reclamation and industrial development. Opponents pointed out that Dealey 

owned property in the bottom lands and would personally benefit.  

An angry and bitter battle played out in the local press. George Dealey’s Morning News was in full 

support, while the rival Times Herald was convinced Leslie Stemmons was “a swindler.” The two papers 

“fought like Tigers.” The Times Herald would publish accusations, such that as the Levee District 

Supervisors were not following the Ulrickson Plan or that the city and the Levee District only followed 

the plan when it was favorable to the District. The Morning News would counter with full page sections 

on the Trinity Industrial District such as the 12 October supplement, reporting it “will be the most 

exclusive district in the world…a great boulevard nine miles long and 130 feet wide will be 

available…twenty million dollars were expended by the city and county of Dallas, private landowners in 

the district, public utilities and railroads to make this paradise for industry.” The battle of the two papers 

would last years and was still smoldering as late as 1935 (Baker 1988, 47–48). 

4.2.4 Floodway Construction and Project Cutbacks 

Actual construction of the floodway began in July 1928, with George Dealey as the keynote speaker at the 

dedication ceremony. He told the crowd that the realization came to him in 1903 (it was actually 1902) 

when he suddenly understood the possibilities inherent in reclamation (i.e., expanding the business 

district to the west), and the groundbreaking event was “one of the most important in its potential effects” 

that he had seen in his then 43 years in the city. He then stated, “A blot on the landscape near the heart of 

Dallas will be removed and a great industrial development will follow.” In his dedication speech, Dealey, 

in the spirit of the City Beautiful Movement, went on to envision a future floodway that would “become 

an urban park with wildflowers on the levee slopes and sunken gardens, baseball fields, polo grounds, 

golf courses, bridle paths, archery ranges, trapshooting spaces, winding drives and a two mile long lake 

with a Coney Island atmosphere” (Payne 1994, 156). 

By the time of the dedication, the City Beautiful Movement was on the wane and the emphasis on 

beautification, aesthetics, and social issues gave way to the City Efficient Movement. This new 

movement focused less on the big sweeping plans of monuments, boulevards, and parks, and placed 

emphasis on practicality, stabilization of land values through zoning, separation of urban land uses, and 

accommodating the automobile (Talen 2005, 117–140). 

The Morgan Engineering Company from Memphis, Tennessee, was the consulting engineer on the Dallas 

Floodway project. Myers, Noyes and Forrest Engineers from Dallas performed additional engineering. As 

previously described, the Trinity Farm Construction Company was awarded the construction contract as a 

private letting. The company contractually agreed to complete construction with the available money 

regardless of any unanticipated circumstances that might arise. To manage the construction effort, the 

Levee District appointed a three-person Board of Supervisors led by Leslie Stemmons (Furlong et al. 

2003, 3, 4).  

The Dallas Floodway project was the second largest flood control project in the nation during its time; 

only the flood control project along the Miami River in Dayton, Ohio, was larger (Furlong et al. 2003, 4). 
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More than 1,000 men worked around the clock seven days a week for nearly two years to build the Dallas 

Floodway project (North Texas Public Broadcasting and KERA 2009).  

The amount of earth moved to move the river one-half mile west (22 million cubic yards) was five times 

the volume of the Great Pyramid of Giza and one-tenth the size of the Panama Canal. No deaths occurred 

during the construction (DMN 1933d; Furlong et al. 2003, 4). Figure 4-8 shows the floodway and 

downtown Dallas before the floodway construction began and Figure 4-9 shows the floodway under 

construction in late 1929. 

Figure 4-8. Downtown Dallas and the Trinity Floodplain Before Reclamation, ca. Early 1920s 
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Figure 4-9. Dallas Floodway Under Construction, 1929 

The Great Depression intervened in October 1929 and greatly affected the project. By 1930, the mayor 

announced he would have to raise taxes if he sold all the bonds for pressure sewer development needed by 

the floodway design. The levee supporters needed $1.1 million to complete the reclamation effort to build 

the sewer system required. A protest movement ensued, charging the reclamation was a private 

undertaking and not deserving of more public money. Also of concern was the diversion of bond money 

for storm sewers from areas of the city that continually flooded to finance sewers for the yet undeveloped 

Trinity Industrial District (the hydraulic fill area) controlled by the Industrial Properties Corporation 

(Fairbanks 1996, 203).  

The battle for the Trinity River bottoms raged on because the reclamation project had been sold to the 

public as a better way to link downtown to Oak Cliff, protect the city from flooding, and open land for 

industrial development, leaving many concerned over what they viewed as a huge public subsidy for a 

private real estate venture (Fairbanks 1996, 202). Many groups wanted a more even distribution of the 

bond money spread around the city instead of the city paying for interior drainage for yet undeveloped 

land controlled by private interests (i.e., property owners of the Levee District and Industrial Properties 

Corporation).  
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The public debate over the relationship between public works and private development ultimately ended 

in a compromise. The compromise provided storm sewers for the rest of the city that was considered 

neglected, but eliminated several of the interior drainage components and expensive pressure sewers (e.g., 

Turtle Creek Pressure Sewer) for the reclamation area controlled by the Industrial Properties Corporation, 

effectively stalling the effort to develop the area as an industrial district (Fairbanks 1996, 207).  

In December 1931, the Board of Supervisors and the State Reclamation Engineer approved an amended 

Joint Plan of Reclamation. The amended plan, prepared by Myers, Noyes and Forrest, reflected the 

changes to the interior drainage that resulted from the Depression budget and political compromise over 

the drainage (Myers, Noyes and Forrest Engineers 1931). To appease the citizens of areas of Dallas that 

were flooding, the city delayed the construction of storm sewers in the Hydraulic Fill Area, rendering it 

useless for development, and shifted the bond money to fix areas that were flooding (DMN 1933c). It was 

futile for the Industrial Properties Corporation to fill in the area and then taxpayers later pay for it to be 

re-excavated for storm sewers.  

Other significant design changes were made to save costs. The original design for the levees called for a 

three to 1 (3:1) slope, which was changed to 2.5:1, and in places, 2:1. While all four pump stations in the 

1928 Joint Plan of Reclamation were constructed, not all of the interior drainage works were completed. 

Five of the seven sluiceways were constructed, and only three of the five planned pressure sewers were 

built (Furlong et al. 2003, 5).  

A construction progress report was issued on April 1, 1931, with estimated completion of the now almost 

$21 million project set at 60 percent. The cost of the project was divided as follows: 

Property Owners   43 percent 
City of Dallas   14 percent 
County of Dallas  17 percent 
Railroads and Utilities  26 percent 

The flood control works (levees, pump stations, and sluiceways) were essentially complete; however, 

only $200,000 of the funding remained, while storm sewers and improvements to the Corinth, Commerce, 

and Continental Street viaducts were not complete. Significant work on the Hydraulic Fill Area and the 

paving of Industrial Boulevard by the County of Dallas also remained. 

Construction of the project as outlined in the Amended Joint Plan of Reclamation of 1931 was essentially 

accomplished in late 1932 with the completion of the Dallas Branch Pressure Sewer. The lack of adequate 

drainage, the Great Depression, and World War II combined to insure the reclaimed hydraulic fill area left 

from the straightening of the Trinity River remained undeveloped until the mid-1940s (Fairbanks 1996, 

209). 

The KPA in 1932 fragmented under the dual impact of the Great Depression and a bitter dispute over the 

disposition of storm sewer bond funds from the Ulrickson Plan. KPA urged spending some of the monies 

in residential areas, while Dealey wanted no monies to be diverted from storm drainage construction in 

the Trinity River bottoms (Wilson 1989, 275). 
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The Dallas floodway and reclamation project polarized the city of Dallas, and full completion of the 

construction as originally planned was delayed for decades (Fairbanks 1996, 205). Kessler’s 1919 

statement that “The Trinity River Project is the biggest problem you have today in Dallas” was still true. 

4.3 FLOODWAY MANAGEMENT, 1932–1959 

The project was completed in 1932 but even though the levees were in place with four pump stations on 

line, there were no funds available during and immediately following the Depression for the maintenance 

of the floodway or operation of the equipment and facilities used as an integral part of floodway 

management (Texas Section ASCE 1989). The Levee Districts did not have the funds to maintain the 

levees because the property owners that comprised the districts were not able to pay taxes. The Levee 

District bonds went into default several times during the depression years (Baker 1988, 49). This, coupled 

with the interior drainage issues, led to an overall degrading of the system throughout the 1930s. 

Meanwhile, development occurring elsewhere in the city increased runoff and demand on the system.  

Major floods occurred in Dallas in 1935 and 1942. The 1942 flood produced the largest peak flow along 

the Trinity River since the 1908 flood. The levees held for the 1942 flood, but they were in poor condition 

and becoming worse (Furlong et al. 2003, 6–7). 

4.3.1 The U.S. Army Corps of Engineers (USACE) Completes the Joint Plan of Reclamation 

Through the efforts of John Stemmons, son of Leslie Stemmons, the Texas Legislature created the Dallas 

County Flood Control District in 1945. This new flood control district was the response to the major flood 

of 1942. It essentially replaced the previously created flood control districts because of their default on 

the bonds issued for the construction of the original floodway. The new flood control district acted to 

repair and maintain the levees and operate the pump stations (Texas Section ASCE 1989). Operations and 

maintenance of the levees and other floodway components was funded by $25,000 in annual state taxes, 

which were collected from the property owners within the boundaries of the district (Furlong et al. 

2003, 7). 

The departments of Agriculture, Commerce, and War conducted several surveys on the development of 

the Trinity River. In the 1944 Flood Control Act, Congress authorized a program of water and soil 

conservation, and in the 1945 River and Harbors Act (amended in 1950), Congress authorized deepening 

the Trinity River channel nine feet from the river mouth to Liberty, strengthening the levees at Dallas and 

Fort Worth, and building new reservoirs on the upper branches of the river (TxDOT 2004, 28). The 

USACE was charged with carrying out this public works program.  

The USACE began to study expanding and raising the levee system. The Dallas County Flood Control 

District advised the USACE that the strengthening project “needed to adhere as close as possible to the 

latest version of the Joint Plan of Reclamation that was the basis to the original Dallas Floodway project 

completed in 1932” (Furlong et al. 2003, 7). Deviations from the plan would otherwise need to be 

approved by the two original levee districts. The USACE’s strengthening of the system complied with the 

Joint Plan of Reclamation in its last amended form in 1931, adding features that the two levee districts 
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foresaw would be needed as development occurred and increased runoff put greater demand on the 

system. The floodway, levee alignments, and overall design concept from the 1930s remained unchanged. 

When the USACE finished with the floodway in 1959, it included upgrades in the original design and the 

completion of the components that had been removed because of the Great Depression and the 

compromises from the political battle over public works and private development. Figure 4-10 shows the 

exact same view of the Dallas Floodway in 2009 as the 1929 view shown in Figure 4-9. The primary 

change in the two photographs is the successful development of the reclaimed lands made possible by the 

floodway as envisioned by the 1928 Joint Plan of Reclamation. 

 

Source: Google Maps 

Figure 4-10. Dallas Floodway, 2009 

The USACE strengthening began in January 1953 and was completed in April 1959, 31 years after the 

first earth was moved for the Dallas Floodway. Rather than obscuring work done earlier in the 1930s, the 

USACE efforts allowed completion of the floodway and reclamation project by restoring essential 

features compromised in the original plan (e.g., pressure sewers) and creating components (e.g., 

additional pump stations) that were needed as runoff from development increased. Nonetheless, the latter 

components were envisioned in the 1928 Joint Plan of Reclamation. Robert Fairbanks, in his article in the 

compilation of American planning history titled Planning the Twentieth Century American City, states, 

“Only after the Army Corps of Engineers…committed more than $8 million to strengthen the levees and 

to develop the pumping plants and pressure sewers for the area, did the last chapter in the Trinity River 

reclamation begin” (Fairbanks 1996, 209).  
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Continuation of those efforts resulted in portions of the original Trinity River bottoms being reclaimed as 

dry land, and development of what became known as the Trinity Industrial District began in 1947. Over 

the next 15 years, industrial and commercial interests built warehouses, stores, and related support 

buildings along Industrial and Irving Boulevards. 

The city of Dallas and the city of Irving took control of the responsibilities of the Dallas Floodway upon 

the expiration of the Dallas County Flood District in 1968. Each city became responsible for the portion 

of the floodway within their city boundaries, while the USACE retained its oversight and inspections of 

the entire length of the floodway. This division of the floodway’s management has allowed the city of 

Dallas to improve the capabilities of its pumping stations and sumps when needed. In 1963, the city 

upgraded two pumps at the Delta Pump Station and at the Charlie Pump Station. Additionally, two pumps 

at the Able Pump Station were upgraded in 1967, and a pump was added to the Hampton Pump Station in 

1969 (Furlong et al. 1993, 8).  

In 1975, the city constructed a second pump station at both the Hampton and Baker locations. In 1979, it 

added one pump each to the large Able Pump Station, Charlie Pump Station, Pavaho Pump Station, and 

Delta Pump Station to increase the capabilities of these locations. The city also constructed the Woodall 

Rodgers Pressure Sewer as part of the project for the Woodall Rodgers Freeway in the 1970s. The 1980s 

were a slow time for the levee system, and the city undertook few improvements to the floodway, 

including six 10- x 10-foot box culverts at the Baker Pump Station (Furlong et al. 1993, 9). 

The Irving Flood Control District No. 1 was created in 1971 to maintain the Northwest Levee. In 1974, 

the district constructed a stormwater pump station and related facilities and enlarged the levee from its 2:1 

slope, as built between 1928 and 1932, to a 3:1 slope, as was specified in the original levee design. The 

levee was also heightened (Fennell 2010). A second stormwater pump station was added in 1995. The 

district owns and maintains all the flood control structures in the city of Irving, including the Northwest 

Levee, and has over time, made periodic improvements to them (Skipwith et al. ca. 2007, 6). 

4.4 URBAN GROWTH AND COMMUNITY DEVELOPMENT 

From 1900 to 1920, the city limits of Dallas grew exponentially and the population boomed. In 1900, 

Dallas was a city of 42,639 people. By 1910 the population was 92,104 and grew to 158,976 by 1920. 

This growth was precipitated by the movement of people from the rural farms of north Texas to the urban 

center growing at Dallas and Fort Worth. During this time, Dallas annexed Oak Cliff, bringing Dallas 

across the Trinity River.  

The growth Dallas experienced in the early 1900s was in part, a result of the expansion of the railroads. 

The first railroad came to Dallas in 1872 and began the early period of development of the city as crops 

from the surrounding countryside were brought to market in the cities. Following the Panic of 1893, the 

railroad industry slowed its expansion until the economy could recover. By the early 1900s, the railroads 

were once again growing as the city moved away from agriculture toward machinery. As of 1902, Dallas 

led the region in publishing, drug manufacturing, jewelry fabrication, and wholesale liquor distribution 

(McElhaney and Hazel 2009).  
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Dallas’ new found urban role was challenged by the constant flooding of the Trinity River. The 

downtown district continually flooded as the river overflowed its banks, damaging businesses, disabling 

utilities, and cutting off all communication and travel between Dallas and Oak Cliff. Although the city 

knew the Trinity River would be a constraint to expansion, the flood of 1908 proved to be a turning point 

in the way the city dealt with the river. By 1912, the permanent bridge between Dallas and Oak Cliff was 

completed, with plans to expand the number of bridges between the two areas in the works. While cotton 

continued to be the dominant agricultural endeavor in Dallas County, farmers in the area also contributed 

to the agricultural industry with large-scale wheat and corn production. As agricultural production in the 

region surrounding Dallas expanded, so did the emphasis on mechanizing the process of harvesting and 

transporting the crops. This continued spotlight on agriculture led to Dallas being one of the leading 

agricultural transit centers in the region, and guided the city to focus on mechanization.  

The financial world began to notice Dallas in the late 1800s when William Henry Gaston arrived in the 

area. Gaston and his partner Aaron C. Camp began the Gaston and Camp Bank of Dallas which allowed 

commerce and industry to develop. Due to the continued growth of Dallas, city leaders, supported by 

George B. Dealey of the Dallas Morning News, contacted well-known landscape architect George Kessler 

to formulate a city plan. Although features of the city plan included the creation of two parkways, the 

purchase of five municipal parks, and the construction of a series of Boulevards, the most drastic aspect 

of Kessler’s plan was the creation of a levee system to control the flooding of the Trinity River. The 

implementation of Kessler’s levee system did not occur quickly, and took the creation of the 1927 

Ulrickson Committee to be fully implemented.  

During the 1920s, financial speculations in the stock market and land development led to increased 

personal wealth for those involved in industrial expansion. During this era of growth and development, 

the new wealthy elite began leading the way in roadway advancement. The 1916 Federal Aid Road Act 

stated that each state must have its own highway department to be eligible to receive federal funds for 

roadway construction. While Texas struggled to implement a highway system, individual community 

leaders such as Leslie Stemmons continued to push for Dallas’ roadway system.  

Also during the 1920s, industry became the leading employer in Dallas. This move from an agricultural to 

an industrial economy pushed the focus of development in Dallas toward the plans supported by men 

such as Leslie A. Stemmons and George Dealey.  

4.4.1 Industrial Properties Corporation 

The 1928 Joint Plan of Reclamation, which came out of the Ulrickson Committee, called for the recovery 

of a large area of land beside the Trinity River, known as the Hydraulic Fill Area. Although this proposal 

was passed by voters with a $23.9 million bond issue, opponents of the bonds led by the railroads, 

continued to threaten to file an injunction to stop the bond sale (Furlong et al. 2003, 3; Baker 1988, 46).  

Two of the Levee District supervisors, Leslie A. Stemmons and John Simmons were interested in the 

development of the Hydraulic Fill Area and organized a group of property owners within the Levee 

District into the Industrial Properties Corporation. The main goal of the corporation was to develop the 
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Hydraulic Fill Area and continue to expand in that region. The original property owners who formed the 

Industrial Properties Corporation in 1928 controlled 75 percent of the 10,500 acres set to be reclaimed 

(Fairbanks 1996, 202). As explained earlier, Stemmons and Simmons arranged a private bond sale and 

awarded the construction contract for the Dallas Floodway as a private letting.  

The actions taken by Stemmons and Simmons laid the groundwork for the way in which Industrial 

Properties Corporation would take control of the Hydraulic Fill Area and the urbanization of this area of 

Dallas. Many community members questioned the amount of help the city should give to private 

developers as a result of the actions taken by Stemmons. The actions taken by the Dallas Levee 

Improvement District were believed to run opposite to the idea of the bond program which was meant to 

operate for the benefit of the city as a whole while the district appeared to operate for the benefit of the 

landowners. Despite these questions, George Dealey supported the reclamation project and lobbied city 

officials on its behalf. Dealey went so far as to publish a special eight-page supplement in the Dallas 

Morning News promoting the reclamation and industrial development led by Stemmons. Dealey’s support 

came under fire; however, because he owned property in the bottom lands set to be reclaimed and would 

personally benefit from the project. The Trinity River Reclamation Project polarized the city and led to a 

delay in the completion of the project for decades (Fairbanks 1996, 205).  

Due to the controversy over private development and public works as well as the Great Depression, the 

Trinity River Reclamation Project entered into a period of disregard. The mayor of Dallas announced that 

a tax increase would be needed if he sold all of the bonds for the pressure sewer development portion of 

the floodway design, leading to a protest movement against the project. The opposition argued that the 

floodway development was not a public issue, but instead a private undertaking that would benefit the 

Industrial Properties Corporation and large landowners. Also of concern to community members was the 

diversion of bond money for storm sewers from areas of the city that continually flooded. The bond 

money was instead utilized to finance sewers for the yet undeveloped industrial area (the hydraulic fill 

area) controlled by the Industrial Properties Corporation (Fairbanks 1996, 203). The battle for the Trinity 

bottoms raged on because the reclamation project had been sold to the public as a better way to link 

downtown to Oak Cliff, protect the city from flooding, and open land for industrial development, leaving 

many concerned over what they viewed as a huge public subsidy for a private real estate venture 

(Fairbanks 1996, 202). Many groups wanted a more even distribution of the bond money spread around 

the city instead of the city paying for interior drainage for yet undeveloped land controlled by private 

interests (i.e., property owners of the Levee District/Industrial Properties Corporation). 

The eventual compromise between the city and the Industrial Properties Corporation resulted in the 

completion of storm sewers for the portion of the city that was considered neglected, but the elimination 

of sewers for the Industrial Properties Corporation lands (Fairbanks1996, 207). The lack of adequate 

drainage, the Great Depression, and World War II combined to insure the reclaimed hydraulic fill 

industrial area left from the straightening of the Trinity River remained undeveloped until the mid‐1940s 

(Fairbanks 1996, 209). 
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Delayed by financial troubles of the Levee District, drainage issues, and World War II, development by 

the Industrial Properties Corporation began in 1947, and George Dealey’s 1902 vision of the private 

development of the reclaimed lands became a reality. 

Plans that had been mothballed for twenty years were updated. Officials visited industrial districts around 

the country and drew up a list of things not to do in the District (Baker 1988, 49): 

 Don’t lay out narrow streets. 

 Don’t get a district too far away from the residences of employees or public transportation. 

 Don’t overlook the parking problem. 

 Don’t construct tracks so that a small parcel of land cannot be served. 

 Above all, don’t do anything that will keep you from maintaining flexibility. Be sure any industry 

can have the type, shape and size tract suiting its particular needs. 

The District acquired its first tenant in 1947, Continental Trailways quickly followed by the Texas and 

Pacific Freight House and the International Harvester Company (Baker 1988, 51). These companies 

opened in the south end near Continental Street, where interior drainage worked the best. The 

Corporation’s plan included the development of a large area of land in the Hydraulic Fill Area. This land 

would then be subdivided and sold for a profit (Baker 1988, 53). 

Three railways served the district, the Texas and Pacific, the Rocky Island, and the Cotton Belt making 

the area attractive to industrial companies that needed to ship their goods across the nation (Baker 1988, 

53). By 1953, the Trinity Industrial District included 310 buildings. During this era of growth between 

1946 and 1953, Industrial Properties Corporation was under the leadership of John Stemmons, the son of 

Leslie A. Stemmons. John and his brother Storey had begun working for the Industrial Properties 

Corporation in the early 1930s under the guidance of their father. Upon Leslie Stemmons’ death in 1939, 

John took control of the corporation. John Stemmons was appointed the President of the Industrial 

Properties Corporation in 1945 and his brother Storey became the Vice President and General Manager of 

the corporation in 1946 (Baker 1988, 51).  

4.4.2 Trammell Crow and the Stemmons Brothers 

A rising Dallas businessman, Trammell Crow, began his association with the Trinity Industrial District in 

1948 when he constructed a warehouse for the Ray-O-Vac company. When Ray-O-Vac decided to move 

to larger quarters, Crow put together his first real estate deal. He acquired loans from an insurance 

company and a local bank to build a warehouse on land he had bought from Mr. Stemmons. He leased 

half the building to Ray‐O‐Vac and soon found a renter for the rest. With this success, he realized he 

wanted to continue and obtained an option for the remaining lots on Cole Street within the Trinity 

Industrial District. He ultimately built over fifty warehouses and two million square feet of industrial 

space in the Trinity Industrial District (Baker 1988, 57; New York Times [NYT] 2009). 

Crow partnered with the Stemmons brothers in the early 1950s. Through this partnership, the Industrial 

Properties Corporation would lease land to Crow who would in turn obtain a mortgage for constructing a 
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building on the property. In order to accomplish this goal, a corporation was created between the 

Stemmons brothers and Trammell Crow as equal partners in the corporation. The partnership between 

Crow, Stemmons, and the Industrial Properties Corporation, resulted in the development of properties in 

the Trinity Industrial District that changed the face of Dallas.  

The first success of this partnership was the Decorative Center which opened its doors in 1954. Built to 

serve the many decorators in Dallas, the Decorative Center was a repository for fine furniture, materials, 

and antiques that was only open to decorating professionals. When the building opened in 1954, it had 

71,335 square feet of space for display. The Decorative Center proved lucrative and the building was 

enlarged to 130,680 square feet.  

Shortly after the success of the Decorative Center, the Furniture Mart (1956) was completed. Then the 

partnership constructed the Trade Mart (1959), which was double the size of the Furniture Mart; 

Stemmons Towers (1961), a series of four buildings; and Market Hall (1963). When Market Hall was 

completed in 1963, it served a civic need for the city of Dallas. In 1962, the executive Vice President of 

the Dallas Chamber of Commerce approached Trammell Crow with the idea that the city needed a larger 

space to house traveling groups. While the 1925 Municipal Auditorium was a good venue for many 

groups, Dallas’ appeal was bringing in larger meetings than the auditorium could hold. Crow took the 

idea for a new meeting hall to the Stemmons brothers and the deal was made.  

The next large-scale project Trammell Crow and the Stemmons brothers undertook was the Apparel Mart. 

Upon completion, the Apparel Mart was four stories tall with a large atrium and 1,800,000 square feet of 

display space. During the 1960s, the four Marts constructed by Crow and the Stemmons brothers 

continued to increase in occupancy and they went ten years without a vacancy.  

The partnership between Crow and John Stemmons ended in the early 1970s when Crow approached 

Stemmons about building a World Trade Center in Dallas. John Stemmons, who did not believe in being 

in debt, did not want any part of the World Trade Center deal and chose instead to have Crow, buy him 

out of the deal. Crow hoped to further Dallas’ standing as a financial center and was determined to 

complete the deal.  

While Trammell Crow moved on to large-scale projects such as the Anatole Hotel, Wyndham Hotel, and 

the Infomart, the Industrial Properties Corporation led by John Stemmons began to look outside Dallas to 

expand its holdings. During the 1970s, the Industrial Properties Corporation sold the four Stemmons 

Towers to the Manufacturers Life Insurance Company of Canada and the Market Center to Trammell 

Crow.  

Forbes in 1971 and The Wall Street Journal in 1986 called Mr. Crow the largest landlord in the United 

States. The Journal said the company he founded was then the nation’s biggest developer (NYT 2009). 

4.4.3 Stemmons Expressway 

In the early 1950s, the district engineer for the State Highway Department approached John Stemmons 

about the need for a north‐south expressway through Dallas and a corridor through the Trinity Industrial 
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District. To get Stemmons’ attention, the state engineer had an artist draw double‐decking on Industrial 

Boulevard as a suggested way to provide the corridor, bypassing Stemmon’s properties. Stemmons went 

into a rage and pledged to fight it until “hell freezes over.” Stemmons agreed to donate land that would 

become Stemmons Expressway (named for his father) in the mid‐1950s. One condition of the donation 

was the creation of access ramps to the Trinity Industrial District from the newest addition to the 

emerging interstate highway system. It was a move that exponentially increased the value of land held by 

the Industrial Properties Corporation. The freeway opened in December 1959 (Baker 1988, 55). 

4.4.4 Community Growth 

The development of Dallas is directly tied to the growth of commerce, industry, and real estate. As 

families began moving from the rural countryside into the urban core, Dallas moved toward a heavily 

industrialized city. While agriculture remained a leading source of income in the late 1800s and early 

1900s, industry took the forefront after 1920. In the years between 1920 and World War II, industry was 

the leading employer in Dallas County. This growth in industry led to a growth in real estate. While 

Trammell Crow and the Stemmons brothers would lead the way in industrial real estate, Leslie A. 

Stemmons led the way in residential real estate. Stemmons was influential in the development of several 

neighborhoods within Dallas including the Miller-Stemmons addition, Winnetka Heights, Rosemont 

Crest, Sunset Hill, Sunset Annex, Sunset Summit, Sunset Heights, and Sunset Crest (TxDOT 2004, 22). 

Following World War II, the migration from the country to the city continued in north Texas, leading to 

an increased population in Dallas. Between 1940 and 1990, the population of Dallas tripled from 294,734 

to 1,006,887 and saw a marked diversification of commercial and industrial pursuits. As a result of these 

growing industries, residential areas in Dallas continued to expand and several areas were annexed into 

the city limits. The commercial development of the downtown Dallas area began to overrun the early 

residential areas and forced many people to the newly developed suburbs.  

Additionally, the oil and defense industry boom of the 1950s and 1960s helped lead Dallas’ focus on a car 

culture. During that era, personal automobiles became the preferred method of travel and allowed workers 

to live outside of the city core and still travel to work. This ability to travel to the workplace by private 

vehicle created an impetus to move to the suburbs and thus led to the creation of a patchwork of freeways. 

This movement led to the sprawling metropolitan area of the modern-day Dallas-Fort Worth metroplex. 

4.5 PHYSICAL DEVELOPMENT OF THE FLOODWAY 

4.5.1 Original Dallas Floodway Construction, 1928–1932 

Construction of the Dallas Floodway began in July 1928. The project was designed to confine a flood of 

about 2.5 times that which occurred in 1908 (Furlong et al. 2003, 5). Doing so involved moving the 

Trinity River channel one-half mile west into the middle of the floodplain, and building a series of levees. 

To move the river channel, the confluence and channels of the Elm Fork and West Fork were moved 3.5 

miles west. In total, approximately 15 miles of new river channels were excavated. The main floodway 

was formed by two parallel levees built along each side of the new channel. The land in the floodplain 
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between the new channel and levees, called the overbank, was cleared of brush, timber, and all other 

obstructions. The East and West Levees extended approximately seven miles upstream from the AT&SF 

Railroad Bridge. The floodway then divided into two separate floodways for Elm Fork and West Fork 

(see Figure 4-7). The length of the East and West Levees, including the Elm Fork and West Fork 

channels, was 11.9 miles and 10.9 miles, respectively. The total length of the Northwest Levee was 2.8 

miles. Each levee was 30 feet tall and on average, 156 feet wide at the base and six feet wide at the crown 

(Furlong et al. 2003, 4).  

Four pumping plants, called A, B, C, and D, were constructed. Pumping Plant A includes two pumps at 

20,000 gallons per minute (gpm) capacity and is located at the East Levee just downstream from the 

Houston Street Viaduct (formerly the Dallas-Oak Cliff Viaduct). Also at the East Levee is Pumping Plant 

B, which includes four, 52,000-gpm-capacity pumps. This plant is located upstream of Sylvan Avenue. At 

the West Levee are Pumping Plants C and D. Both of these plants each contain two pumps at 60,000 gpm 

capacity. Plant C is located just downstream of the present-day Houston Street Viaduct, and Plant D is 

upstream of the Hampton Road Bridge. Pumping Plants A, B, C, and D became Able, Baker, Charlie, and 

Delta, respectively, in the 1950s when the USACE added pumping plants and strengthened the levees 

(Furlong et al. 2003, 4–5). 

Floodway construction also included gravity sluiceways in the main floodway and one at Eagle Ford 

along the West Fork. In all, two miles of auxiliary channels were constructed (Furlong et al. 2003, 5).  

Three pressure sewers were constructed to carry interior drainage through the levees to the river. The Mill 

Creek Pressure Sewer (later known as the Belleview Pressure Sewer) has more than 2.6 million gpm in 

capacity. It is located at the East Levee upstream from the Corinth Street Viaduct. The Dallas Branch 

Pressure Sewer is located at the East Levee downstream from the Continental Avenue Bridge, and has a 

capacity of 256,731 gpm. At the West Levee, upstream from the Houston Street Viaduct, is the Coombs 

Creek Pressure Sewer. Its capacity is a little more than 3.1 million gpm (Furlong et al. 2003, 5). 

The old river channel was retained to provide storage for interior drainage, but a specific section from 

Turtle Creek Boulevard to Commerce Street was to be filled in by the property owners (the city would 

provide the storm drainage) with hydraulic fill. This was done specifically to create the area for the 

planned Trinity Industrial District. A dredge floating in the river pumped over the levee to fill the low 

places and “make it as level as any other part of business Dallas” (DMN 1933d). 

As explained earlier, the Great Depression and the political battle between public works and private 

interests resulted in significant design changes to the Dallas Floodway during construction to save costs. 

The original design for the levees called for a 3:1 slope, but the side slopes on the riverside were changed 

to a steeper 2.5:1 slope. The slope of the Northwest Levee was 2:1 (Fennell 2010). While all four pump 

stations were constructed as planned in the 1928 Joint Plan of Reclamation, not all of the interior drainage 

works were completed. Only five of the seven sluiceways were constructed as planned, and only three of 

the five planned pressure sewers were built (Furlong et al. 2003, 5). 
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Construction was nearly complete on the Dallas Floodway in February 1932. The last component to be 

finished was the Dallas Branch Pressure Sewer in late 1932 (Furlong et al. 2003, 6). Upon completion, the 

floodway protected 20 districts and reclaimed 10,650 acres of land; 7,317 acres to the west and 3,333 

acres to the east (Furlong et al. 2003, 4).  

4.5.2 USACE Strengthening, 1953–1959 

The USACE was mandated by Congress through passage of the River and Harbors Act in 1945 (Public 

Law 14-79) and as amended in the Flood Control Act of 1950 (Public Law 81-516) to complete various 

flood control works along the Trinity River, including the Dallas Floodway. After studies documented the 

poor condition of the levees, the USACE Fort Worth District developed detailed plans and specifications 

for strengthening and enhancing the Dallas Floodway. Construction began in January 1953 (Furlong et al. 

2003, 7, 8).  

The USACE as-built drawings of the levee strengthening (Figures 4-11 and 4-12) show that all the 

original levees were retained, but additional fill was placed on the river side to change the slope of and 

enlarge the East and West Levees; the USACE did not strengthen the Northwest Levee (Skipwith et al. 

ca. 2007, 5; USACE 1956a, 1956b). Fill was added as a cap to thicken the levee system on the river side; 

the land side levee toe was unchanged. The additional fill increased the average height of the levee to 28 

feet and extended the width of the levee crown to 16 feet and its side slopes to 3:1 as specified in the 

original design. The fill used to strengthen the levees came from the material that was removed from the 

riverside crown of the existing levees and from excavation of existing and new sumps. The additional fill 

on the riversides of the levees reduced the width of the Dallas Floodway by approximately 30 feet. 

Ironically, the four feet added by the USACE in the 1950s is today reduced back to its near original 1929 

design height in some areas due to settlement, soil creep, or lack of maintenance. The following excerpt 

from Volume VI of the Definite Report on Dallas Floodway (USACE 1955, 4) provides a detailed 

description of the levee strengthening: 

“In general, the alignment for the strengthened levee has been set by retaining the existing 

location for the landside toe of the levee. The new centerline of the levee will be riverward an 

average distance of about 20 feet. The landside slope of the levee will vary from 1 on 3 to 1 on 4, 

depending upon soils conditions, and the riverside slope will be 1 on 3 throughout the 

floodway…The crown of the levee will be increased in width from 6 feet to l6 feet and will be 

paved with 12 inches of flexible base material and double bituminous surface treatment. Riprap 

will be placed on the riverside slope of the levee under the floodway bridges. 

Prior to placement of the embankment materials, the side slopes of the existing levee and the 

necessary additional base area for the enlarged levee will be stripped. Suitable material will be 

placed in 8-inch layers and rolled with at least 6 passes of a tamper type roller. Where portions of 

the existing levee extend beyond the slopes and the top of the proposed levee section, the material 

will be removed and used for the levee strengthening work. All usable material from sump and 

channel excavation will be placed in the levee. All borrow material taken from the floodway will 
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be obtained by enlargement of the river channel above ground water level. Waste material from 

stripping operations and sump and channel excavation will be placed in riverside borrow ditches 

and low spots in the floodway.” 

 

Figure 4-11. USACE Levee Strengthening, 1954 
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Figure 4-12. Typical Section, USACE Levee Strengthening, 1954 

In addition to the levee strengthening, sumps were enlarged for storage of local drainage and interior 

drainage outfalls were cleaned out (USACE 1952, 1954a, 1955). Additionally, the 2,600-foot-long stretch 

of the diversion channel from the Belleview Pressure Sewer outlet to the Cadiz Street Viaduct (now 

eastbound IH-35) was moved to the west by 100 feet to address potential levee toe erosion due to the 

proximity of the river channel (USACE 1955, 11).  

The USACE strengthening of the floodway system in the 1950s included additional pumping plants on 

both sides of the levees (Hampton, Pavaho, and a new Able) and the two pressure sewers not constructed 

from the original design. Of the new pumping plants, the new Able Pumping Plant includes three pumps 

at 46,667 gpm capacity each; the Hampton Pumping Plant contains four pumps at 50,000 gpm capacity 

each; and the Pavaho Pumping Plant has two pumps at 60,000 gpm capacity each (Furlong et al. 2003, 8). 

The new Able Pumping Plant was built adjacent to the old Able Pumping Plant. The Hampton Pumping 

Plant is at the East Levee upstream from the Hampton Road Bridge. The Pavaho Pumping Plant is at the 

West Levee just downstream from Sylvan Avenue. The two new pressure sewers, Lake Cliff and Turtle 

Creek, carry drainage through the levees. The Turtle Creek Pressure Sewer is located at the East Levee 

between Sylvan Avenue and Continental Street and has more than 1.7 million gpm capacity, and the Lake 

Cliff Pressure Sewer is located at the West Levee just upstream from the Houston Street Viaduct and has 

396,317 gpm capacity (Furlong et al. 2003, 8). Gravity sluices were also constructed through the levee on 

each side of the Lake Cliff Pressure Sewer (USACE 1954a, 2).  

Other features of the USACE’s Dallas Floodway project included construction of two gate-controlled 

culverts in the existing sump approximately 2,000 feet below Ledbetter Drive outside of the West Levee 
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and an earth fill containing one gate-controlled culvert and one uncontrolled (non-gated) culvert in the 

existing sump upstream from Grauwyler Road outside of the East Levee (USACE 1952, 1953). Both of 

these structures are located on the old river channel.  

4.6 FLOODWAY OPERATIONS 

During flood events, interior drainage facilities collect stormwater runoff in ponds, or sumps, in low-lying 

areas outside of the floodway to the diversion channels within the overbank. Sumps are drainage ditches 

that collect local stormwater runoff and discharge it into a network of sluices and culverts throughout the 

floodway system. They are also located next to the land side of the levee walls where stormwater collects 

at pumping plants for diversion into the floodway.  

Intake structures are the openings where water enters into the pressure sewers (Coombs Creek, Lake Cliff, 

and Turtle Creek) within the interior drainage system. Intakes are located at a distance from the floodway 

to aid in drainage farther into the watershed’s interior. Trash racks at the opening to the intake structures 

and pumping plants are an important part of keeping large debris from entering the floodway system, as 

clogging can greatly diminish the floodway’s ability to move and pump water (Carter and Burgess 2006). 

Stormwater from the sumps and intakes is redirected toward the floodway through a network of sluices or 

culverts. This is done by either pumping the stormwater through pumping stations or by allowing it to 

flow by gravity through pressure sewers. The pressure sewers are essentially large gravity trunk lines that 

discharge directly into the floodway. The inlets of these pressure sewers are located far enough upstream 

in the Trinity River watershed to develop sufficient head, or water force, to discharge against flood stages 

in the floodway (Carter and Burgess 2006). Figure 4-13 below illustrates the points where stormwater 

enters the Dallas Floodway via all-gravity pressure sewers and the combination of gravity and pumped 

systems. 



  Intensive Engineering Inventory and Analysis of the Dallas Floodway, Dallas, Texas 

4-34  Chapter 4 Research Design 
  Technical Report, November 2010 

Final Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: CDM 2003 

Figure 4-13. Primary drainage points along the Dallas Floodway corridor 
Figure adapted from “Trinity River Corridor Project” 

Stormwater that is directed to pumping plants gets pumped through the levee walls into the overbank. The 

floodway first consisted of four pumping plants (A, B, C, and D), with two on each bank of the floodway, 

plus three pressure sewers (Belleview, Coombs Creek, and Dallas Branch). The USACE improved this 

system during the 1950s by building two new pressure sewers (Lake Cliff and Turtle Creek), and by 

adding additional pumping stations at three of the existing pumping plants (A, C, and D). The USACE 

also built two new pumping plants (Pavaho and Hampton Road), one on each side of the floodway. 

Figures 4-14 and 4-15 below illustrate the floodway features at a pumping station, here Pumping Station 

A (Able). 
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Source: Carter and Burgess 2003 

Figure 4-14. Floodway Operations at Pumping Plant A (Able)  

 
Source: Carter and Burgess 2003 

Figure 4-15. Floodway Operations at Pumping Plant A (Able), Looking Toward the Overbank  
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Sluices connect the pressure sewers and pumping plants to the diversion channel. They carry stormwater 

through the levee walls and out to the overbank on the levee’s river side though outlet gate structures. As 

the stormwater is pumped into the floodway from the pumping plants, discharge pipes ventilate up 

through the levee walls in air-relief vents situated on the levee crown. All sluices are controlled by an 

automatic flap gate as well as a hand-operated sluice gate.  

Outlet gate structures are out spill structures that channel and control the stormwater’s output into the 

overbank. Although they are connected to the pumping plants and pressure sewers, they are physically 

separated from these facilities by the levee walls and their location inside the overbank. The outlet gate 

structures divert discharged stormwater to the interior of the floodway via concrete box culverts under the 

levee. Components of the outlet gate structures include tall concrete towers that house gate hoists that 

operate to open or close the underground sluice gate below the tower.  

After the stormwater exits the outlet gate structures, the water travels down discharge channels that lead 

directly to the main Trinity River diversion channel, the manmade dredged channel that extends down the 

center of the overbank (see Figure 4-16). As the stormwater runoff begins to fill the overbank and the 

water level rises, the East and West Levees hold in the water to protect the adjacent low-lying areas 

outside of the floodway from flooding. The East Levee protects Dallas’ Industrial District and parts of the 

downtown Central Business District, while the West Levee protects the city’s Oak Cliff and West Dallas 

neighborhood districts. 
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Source: Carter and Burgess 2003 

Figure 4-16. View of the Hampton Pumping Plant, Looking Southeast Downstream 
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CHAPTER 5. SURVEY RESULTS AND EVALUATIONS 

5.1 INTRODUCTION 

The intensive engineering survey was conducted December 16 through 19, 2009, by professional 

architectural historians. Historic and cultural resources were identified by physical feature based on an 

extensive literature review and recorded using a historic and cultural resource inventory form (see 

Appendix F). 

5.2 INVENTORIED RESOURCES 

The inventory of the resources of the Dallas Floodway is organized by hydraulic physical feature. The 55 

components of the Dallas Floodway comprise 10 different types of hydraulic physical features. Each 

physical feature includes descriptions of common physical features, materials, its current condition as 

observed during the field survey, and a summary of the components present in the Dallas Floodway. 

Photographs of each resource recorded during fieldwork are included. The hydraulic physical feature 

categories are as follows: 

Hydraulic Physical Feature 1 Levees 
Hydraulic Physical Feature 2 Trinity River Diversion Channel 
Hydraulic Physical Feature 3 Overbank 
Hydraulic Physical Feature 4 Pumping Plants 
Hydraulic Physical Feature 5 Pressure Sewers 
Hydraulic Physical Feature 6 Outlet Gate Structures 
Hydraulic Physical Feature 7 Intakes 
Hydraulic Physical Feature 8 Sluices and Culverts 
Hydraulic Physical Feature 9 Sumps 
Hydraulic Physical Feature 10 Emergency Control Structures 

The individual hydraulic components of these physical feature categories were inventoried and evaluated 

as part of the Dallas Floodway. Each of the individual components is listed in Table 5-1. A separate 

physical feature category includes several resources that are within the floodway, but are not components 

of the floodway and do not contribute to its function. These non-hydraulic physical features, which 

include bridges, power lines, and a park (see Subchapter 5.13), were considered in the assessment of 

ability to convey significance of the Dallas Floodway, but they were not individually inventoried or 

evaluated for significance. The non-hydraulic physical features are included with the hydraulic physical 

features in Figure 5-1. 

Table 5-1 also indicates whether a hydraulic physical feature is essential or not essential to the function of 

the Dallas Floodway. A function essential hydraulic physical feature is required to make the floodway 

operational; i.e., it redirects floodwaters through the city and drains the land for development. A function 

non-essential hydraulic physical feature provides a means to collect the stormwater runoff, but it does not 

function to convey, move, or discharge the water into or through the floodway. Figures 5-2 through 5-11 

show both the individual components of the hydraulic physical features of the Dallas Floodway and 
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whether they are function essential and non-essential, and the non-hydraulic physical features that are in 

the floodway. 

Table 5-1. Surveyed Resources Organized by Hydraulic Physical Feature 

Physical Feature Date Built Physical Feature Type 

Function  
Essential/ 
Function  

Non-Essential 
East Levee 1929–1932; 

1953 
Hydraulic Physical Feature 1: Levee Essential 

West Levee 1929–1932; 
1953 

Hydraulic Physical Feature 1: Levee Essential 

Northwest Levee 1929; 1974 Hydraulic Physical Feature 1: Levee Essential 
Parallel Levee Channel 1929–1932; 

1960s 
Hydraulic Physical Feature 1: Levee Essential 

Trinity River Diversion 
Channel 

1932 Hydraulic Physical Feature 2: Diversion Channel Essential 

West Fork Diversion Channel 1928 Hydraulic Physical Feature 2: Diversion Channel Essential 
Elm Fork Diversion Channel 1928 Hydraulic Physical Feature 2: Diversion Channel Essential 
Overbank 1932 Hydraulic Physical Feature 3: Overbank Essential 
Pumping Plant A (Able) 1929 Hydraulic Physical Feature 4: Pumping Plants Essential 

1953 Hydraulic Physical Feature 4: Pumping Plants Essential 
Pumping Plant A (Able) 
Outlet Gate Structure 

1953 Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Pumping Plant B (Baker) 1929 Hydraulic Physical Feature 4: Pumping Plants Essential 
1975 Hydraulic Physical Feature 4: Pumping Plants Essential 

Pumping Plant B (Baker) 
Outlet Gate Structure 

1956 Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Pumping Plant C (Charlie) 1929 Hydraulic Physical Feature 4: Pumping Plants Essential 
1956 Hydraulic Physical Feature 4: Pumping Plants Essential 

Pumping Plant C (Charlie) 
Outlet Gate Structure 

1956 Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Pumping Plant D (Delta) 1929 Hydraulic Physical Feature 4: Pumping Plants Essential 
1956 Hydraulic Physical Feature 4: Pumping Plants Essential 

Pumping Plant D (Delta) 
Outlet Gate Structure 

1956 Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Hampton Road Pumping 
Plant 

1956, Hydraulic Physical Feature 4: Pumping Plants Essential 
1975 Hydraulic Physical Feature 4: Pumping Plants Essential 

Hampton Road Pumping 
Plant Outlet Gate Structure 

1956 Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Pavaho Pumping Plant 1954 Hydraulic Physical Feature 4: Pumping Plants Essential 
1975 Hydraulic Physical Feature 4: Pumping Plants Essential 

Pavaho Pumping Plant Outlet 
Gate Structure 

1954 Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

“New” Pump House 
(Northwest Levee) 

ca. 1995 Hydraulic Physical Feature 4: Pumping Plants Essential 

“Old” Pump House 
(Northwest Levee) 

1974 Hydraulic Physical Feature 4: Pumping Plants Essential 

Belleview Pressure Sewer 1928–1931 Hydraulic Physical Feature 5: Pressure Sewers Essential 
Belleview Pressure Sewer 
Outlet Gate Structure 

1950s Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Old Coombs Creek Pressure 
Sewer 

1928–1931 Hydraulic Physical Feature 5: Pressure Sewers Essential 
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Table 5-1. Surveyed Resources Organized by Hydraulic Physical Feature 

Physical Feature Date Built Physical Feature Type 

Function  
Essential/ 
Function  

Non-Essential 
Old Coombs Creek Pressure 
Sewer Outlet Gate Structure 

1989 Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Dallas Branch Pressure 
Sewer 

1932 Hydraulic Physical Feature 5: Pressure Sewers Essential 

Dallas Branch Pressure 
Sewer Outlet Gate Structure 

1950s Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Lake Cliff Pressure Sewer 1952–1955 Hydraulic Physical Feature 5: Pressure Sewers Essential 
Lake Cliff Pressure Sewer 
Outlet Gate Structure 

1955 Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Turtle Creek Pressure Sewer 1953–1957 Hydraulic Physical Feature 5: Pressure Sewers Essential 
Turtle Creek Pressure Sewer 
Outlet Gate Structure 

1953–1957 Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Woodall Rodgers Pressure 
Sewer 

1979 Hydraulic Physical Feature 5: Pressure Sewers Essential 

Woodall Rodgers Pressure 
Sewer Outlet Gate Structure 

1979 Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Coombs Creek Pressure 
Sewer 

1957 Hydraulic Physical Feature 5: Pressure Sewers Essential 

Coombs Creek Pressure 
Sewer Outlet Gate Structure 

1957 Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Elm Fork Sluice Outlet Gate 1960s Hydraulic Physical Feature 6: Outlet Gate 
Structures 

Essential 

Coombs Creek Intake 1957 Hydraulic Physical Feature 7: Intakes Essential 
Lake Cliff Intake 1950s Hydraulic Physical Feature 7: Intakes Essential 
Turtle Creek Intake 1955–1956 Hydraulic Physical Feature 7: Intakes Essential 
Eagle Ford Sluice 1928–1931 Hydraulic Physical Feature 8: Sluices and 

Culverts 
Non-Essential 

Elm Fork Sluice 1928–1931 Hydraulic Physical Feature 8: Sluices and 
Culverts 

Non-Essential 

Ledbetter Dike Control 
Structure Gate (C.S.G.) 

1950s Hydraulic Physical Feature 8: Sluices and 
Culverts 

Non-Essential 

Grauwyler C.S.G. 1950s Hydraulic Physical Feature 8: Sluices and 
Culverts 

Non-Essential 

Northwest Levee Sluices 1928 Hydraulic Physical Feature 8: Sluices and 
Culverts 

Non-Essential 

1974 Hydraulic Physical Feature 8: Sluices and 
Culverts 

Non-Essential 

Old Trinity River Channel 1928; 1932 Hydraulic Physical Feature 9: Sumps Non-Essential 
60-inch Emergency Control 
Structure 

1950s Hydraulic Physical Feature 10: Emergency 
Control Structure 

Non-Essential 

East Bank Interceptor 1950s Hydraulic Physical Feature 10: Emergency 
Control Structure 

Non-Essential 



  Intensive Engineering Inventory and Analysis of the Dallas Floodway, Dallas, Texas 

5-4  Chapter 5 Survey Results and Evaluations 
  Technical Report, August 2010 

Final Report 

Figure 5-1. Dallas Floodway Physical Features 
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Figure 5-2. Hydraulic Physical Features of the Dallas Floodway:  Function Essential and Function Non-Essential 
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Figure 5-3. Dallas Floodway Physical Features Detail 
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Figure 5-4. Dallas Floodway Physical Features Detail 
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Figure 5-5. Dallas Floodway Physical Features Detail 
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Figure 5-6. Dallas Floodway Physical Features Detail 
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Figure 5-7. Dallas Floodway Physical Features Detail 
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Figure 5-8. Dallas Floodway Physical Features Detail 
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Figure 5-9. Dallas Floodway Physical Features Detail 
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Figure 5-10. Dallas Floodway Physical Features Detail 
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Figure 5-11. Dallas Floodway Physical Features Detail 
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5.3 HYDRAULIC PHYSICAL FEATURE 1: LEVEES 

 

Figure 5-12. Levee, Viewed from the Crown 

5.3.1 Physical Description 

Levees are battered, manmade earthen embankments that form the outer walls of the Dallas Floodway 

system’s diversion channel and overbank area to contain floodwater (Figure 5-12). The Dallas Floodway 

system consists of three loops: the Northwest Levee, East Levee, and West Levee. The 2.8-mile-long 

Northwest Levee is located at the extreme northwest area of the floodway system relative to the city of 

Dallas. While the city of Dallas controls and maintains the East and West Levees, the Northwest Levee is 

managed by the city of Irving. The Northwest Levee’s direct relationship with the floodway at Elm Fork 

Diversion Channel makes it a component of the entire Dallas Floodway system. 

The levee walls form the dominant physical feature and structural backbone of the Dallas Floodway 

system by holding floodwater within the floodway. The East and West Levees each extend nearly 12 

miles along the floodway in a general west-to-northwest downstream direction parallel to the Trinity 

River diversion channel. The East and West Levees run parallel to each other for approximately seven 

miles upstream from the AT&SF rail crossing at the south end of the floodway, and then split into two 

separate floodways at the northwest end of the main channel. At this divide the East Levee turns northeast 

along the diversion channel’s Elm Fork and the West Levee turns to the southwest along the channel’s 

West Fork.  

The levee walls are trapezoidal in section and rise approximately 28 feet above the adjacent overbank (see 

Figure 5-13) (HNTB 2009). The components of an earthen levee wall consists of the crown at its apex, or 

top; the main body, which comprises most of the levee’s interior mass; the foot at the lower portion of the 

levee’s base; and the toe at the extreme outer edges of the base. The top of the Dallas Floodway levees 

have a flat 16-foot-wide crown that accommodates an unpaved roadway running the length of the levee 

walls (USACE 2009a). The battered side walls generally have a 3:1 slope (horizontal to vertical) on both 

the river side and land side, but some portions of the land side have a flatter 3.5:1 slope. The levee walls 

are comprised of solid clay fill pierced only by the sluiceways that connect the interior drainage system to  
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Source: USACE 1954b 

Figure 5-13. A Typical Isometric View of a Levee  

the floodway’s diversion channel (USACE 1968). The surface is covered in Bermuda grass, along with 

other invasive grass species, with the exception of the dirt wheel ruts of the levee roadway system 

(USACE 2007). The East and West Levees are separated by a 2,000-foot to 3,000-foot distance between 

the levee toes within the floodway for their seven-mile distance along the main diversion channel.  

The levee walls incorporate angled earthen ramps that allow vehicular access to and from the roadways at 

the levee crown. These ramps have a 10 percent grade and are built into the outer levee walls, making the 

base of the levees wider in these areas. The ramps connect to the dirt roadway at the toe of the levees on 

the river side roads, and to city roads outside of the levee system. The levees most often continue 

underneath the numerous bridges that cross the floodway, but in some cases they about the base of the 

lowest bridges that predate the levee’s strengthening, such as the Corinth, Continental, and Commerce 

Street Viaducts.  

Pipelines laid atop the levee’s sloping walls and crown, are uniformly covered with dirt fill. Two covered 

pipelines were observed during survey, and were located in the vicinity of the Hampton Road Bridge and 

the Westmoreland Road Bridge on the East and West Levees. These covered pipelines are typically 4 feet 

tall and 12 feet wide throughout, making them narrow features crossing over the East and West Levees. 

5.3.2 Structural History 

The East, West, and Northwest levees were originally constructed in 1928–30 by the Dallas County 

Levee Improvement District No. 5 and the City and County of Dallas Levee Improvement District. When 

the levees were originally completed in 1930, they measured a total of 25.4 miles in length and were 

designed to confine flood waters roughly two-and-one-half times the water level of the 1908 flood. Each 

levee measured 156 feet wide at the base tapering to 6 feet at the crown, and averaged approximately 26 

feet high with a maximum height of 37 feet (HNTB 2009). Although the original design for the levees 
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called for a 3:1 slope, the design was changed to a steeper 2.5:1 slope, and in some places as steep as 2:1, 

to reduce construction costs. Their construction also lacked moisture control measures. The levees began 

to deteriorate by the late 1940s as numerous cracks, landslides and seepage failures began to occur (Carter 

and Burgess 2006). 

Between 1953 and 1959, the USACE Fort Worth District strengthened the East and West levees as part of 

an undertaking to improve the entire floodway system (see Figure 4-12). The USACE did not strengthen 

the Northwest Levee at this time. Documentary evidence that explains why the Northwest Levee, which 

was probably in the same condition as the East and West Levees, was not included in the USACE 

strengthening project was not found. The project involved stripping six inches of surface material on the 

river side of the levees plus four feet off the crown. The USACE then added an average of three feet of 

compacted fill on the levees’ river side to widen the base by 25 feet and raise the levee to an average 

height of 28 feet, and a maximum height of about 35 feet (USACE 1969). The USACE designed the new 

height to have eight feet of levee freeboard in an 800-year flood event as estimated at that time. This 800-

year Standard Project Flood (SPF) was uncommon at the time, as a 100-year SPF or 500-year SPF was 

more universal for flood control levee systems. The USACE used these exceptional design parameters in 

their improvements due to the Dallas Floodway’s location at the confluence of multiple forks of the 

volatile Trinity River (DMN 1993). The USACE’s additional fill also accounted for shrinkage that was 

expected to occur. The levee crowns were widened from 6 feet to 16 feet with a loose-aggregate roadway 

atop the crown to facilitate maintenance and monitoring. The USACE buttressed the levees’ slopes to 3:1 

by adding fill to make them wider and flatter. This project consisted of leveling off the levees’ surface 

layer and adding new layers of dirt fill to the crown and river side only. As a result, the levee’s base 

increased toward the river side, and the crown’s center point shifted from between 2 to 45 feet toward the 

river side as well. The average shift in the position of the crown was 20 feet. The USACE then planted 

Bermuda sprigs for turfing (HNTB 2009). 

Changes to the levees include the addition of pipelines placed atop the East and West Levees in 

accordance with the USACE’s Criteria for Additional Construction Within the Limits of Existing 

Floodways (USACE 1977). A USACE project in the late 1990s to improve drainage resulted in slightly 

flattening small portions of the levees’ river side walls to a slope of 4:1 (HNTB 2009). 

The levee surface is maintained by mowing and replanting the grass as needed. Access roads are 

maintained to ensure vehicular access to all areas of the levee system. The levee walls are monitored and 

repaired for proper drainage to prevent deterioration and erosion. Gated barricades at the roadway 

entrances to the levee walls prevent access to unauthorized vehicles.  

5.3.3 Existing Condition 

The East, West, and Northwest levees are currently in fair-to-good physical condition overall. The nature 

of the levees’ solid clay-fill construction and the region’s hot, dry summers followed by heavy rainfall 

events and resulting moisture changes within the levees have caused 23 shallow landslides on the levee 

walls since the 1950s strengthening project (HNTB 2009). USACE reports on these slides state that they 
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were superficial and did not detract from the ability of the levees to protect against flood events and were 

easily repaired (USACE 1968). Most recently in 2009, two embankment landslides occurred on the river 

side of the West Levee in the area north of the Westmoreland Road Bridge. The USACE repaired these 

areas in-kind using clay backfill and replaced the grass turf on the embankment walls (HNTB 2009). 

These actions are part of the regular repair and maintenance of the levee walls. Improvements in the late 

1990s to improve drainage and prevent landslides flattened the East and West Levee to a 4:1 slope and 

raised the crown by an average of two feet downstream of the Continental Street Viaduct. The material 

fill used to buttress the levees was excavated from the diversion channel widening, and from several 

borrow pits in the floodway (HNTB 2009).  

The Irving Flood Control District No. 1 constructed the Northwest Levee’s stormwater pump station and 

related facilities in 1974. The District has since made some small-scale improvements to the Northwest 

Levee, including the addition of a small pump station in ca. 1995 (Fennell 2010; Skipwith et al. ca. 2007). 

Since the USACE’s floodway improvements in the 1950s, the height of the levees has been reduced in 

some areas due to settlement, soil creep, or lack of maintenance. However, the levee walls have retained 

their overall trapezoidal form, their alignment within the floodway system is unchanged, the 16-foot levee 

crowns are intact, and the levee walls generally maintain their 3:1 slope. The limited vehicular use on the 

levee roadways has helped minimize deterioration of the levee walls, while the grass covering the walls 

has helped curb erosion as well as can be expected. Although the levee slopes have flattened slightly since 

the 1950s and have received other small changes, such as the addition of two pipelines, these changes are 

negligible relative to the levees’ total scale, footprint, and dimensions, and thus, the levees remain intact 

overall to their original construction period between 1928 and 1959. The 2008 Annual Inspection Report 

rated the Dallas Floodway system as “Very Good,” with the levees retaining a freeboard height of less 

than three feet to over six feet (HNTB 2009). However, the 2009 Annual Inspection revealed the results 

of the USACE’s new National Levee Safety Program that added a much more stringent rating system 

process for inspections of levee systems. Under these new criteria, the Dallas Floodway system rated 91 

items as acceptable, 80 as minimally acceptable, and 43 as unacceptable. An unacceptable rating on any 

item that would prohibit the floodway system from functioning as intended results in an unacceptable 

rating for the whole system. Thus, the system is considered unacceptable. Since the inspection, the city of 

Dallas has corrected 22 items rated unacceptable, and continues to correct or repair others.  
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5.3.4 Levees of the Dallas Floodway 

East Levee 

 

Figure 5-14. East Levee, Looking Northeast 

The East Levee is an original resource to the 1929 floodway system (Figure 5-14). The levee runs a total 

of 11.9 miles to form the levee at the east and northeast side of the floodway system (HNTB 2009). It 

runs parallel with the West Levee for a distance of seven miles starting from the AT&SF Railroad 

crossing, Cockrell Avenue, and the DART line, running upstream in a northwest direction, turning toward 

the west before it curves sharply in the northeast direction in the vicinity of Irving Boulevard to follow the 

Elm Fork of the Trinity River’s diversion channel. The East Levee along this latter northeast-southwest 

direction is also called the East Tie Back Levee, and terminates at the 60-inch E. B. I. Emergency Control 

Structure near Harry Hines Boulevard, due north of Regal Row. Two covered pipelines were observed 

during the field survey on the East Levee, and are located in the vicinity of the Hampton Road Bridge and 

the Westmoreland Road Bridge. Improvements in the late 1990s to improve drainage flattened the East 

Levee to a 4:1 slope and raised the crown by an average of two feet on the river side downstream of the 

Continental Street Viaduct. The fill used to buttress the levees was excavated materials from the diversion 

channel widening and from several borrow pits in the floodway (HNTB 2009).  
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West Levee 

 

Figure 5-15. West Levee, Looking South 

The West Levee, like the East Levee, is an original resource to the 1929 floodway system (Figure 5-15). 

The levee generally mirrors the East Levee and extends a total of about 10.9 miles to enclose the levee at 

the west and southwest sides of the floodway (USACE 1968). The West Levee runs parallel with the East 

Levee for a distance of seven miles starting from the AT&SF Railroad crossing at the south end, running 

upstream in a northwest direction, turning toward the west before it curves sharply to the south to follow 

the West Fork of the Trinity River to the Trinity Authority Waste Treatment Plant (USACE 1989). The 

West Levee terminates just beyond its intersection with IH-30. The West Levee runs adjacent to Oak Cliff 

at its southern end and borders West Dallas as it moves upstream and to the west. Two covered pipelines 

were observed during the field survey on the West Levee, and are located in the vicinity of the Hampton 

Road Bridge and the Westmoreland Road Bridge. Like the East Levee, improvements in the late 1990s to 

improve drainage flattened the West Levees to a 4:1 slope on the river side and added two feet to the 

crown in the vicinity south of the Continental Street Viaduct (HNTB 2009). 
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Northwest Levee 

 

Figure 5-16. Northwest Levee, Looking North 

The 2.8-mile-long Northwest Levee is located in the city of Irving at the northwest part of the Dallas 

Floodway system. Originally built in 1929 when the East and West Levees were built, the Northwest 

Levee was not significantly improved by the USACE in the 1950s (Figure 5-16). In 1974, the Irving 

Flood Control District No.1 raised and widened the levee from its original 2:1 slope to its current 3:1 

slope. The Northwest Levee forms a continuous, angular semi-circle that extends approximately 2.8 miles 

around the city of Irving at the northwest portion of the Dallas Floodway. Although the Northwest Levee 

is continuous, the northwestern-most end of the levee, west of Loop 12, is called the North Levee Tie-In. 

The opposite southernmost portion is called the South Levee Tie-In. Both Tie-In segments are original to 

the Northwest Levee’s design and construction in 1929–1932.The Northwest Levee currently has a 3:1 

slope, but is slightly steeper in some places. The levee rises from 16 and 22 feet high from toe to crown, 

approximately 428 to 443 feet in elevation. The city of Irving’s maintenance ends at the west bank of the 

Elm Fork diversion channel; Dallas controls the channel itself (Fennell, personal communication 2010). 

Although the USACE’s 2008 Inspection Report found the levee’s pumps and components in good 

working condition, the Northwest Levee’s overall rating was “unacceptable” under FEMA’s increased 

levee certification standards due to repair work that had not yet been completed (Sissom 2008). The 

Irving Flood Control District removed woody vegetation consisting mainly of mesquite trees from the 

North Levee Tie-In in 2006. In 2008, the Irving Flood Control District removed tree growth and woody 

vegetation from the South Levee Tie-In. After the vegetation was cleared, the levee was regraded and 

resurfaced with grass cover to its original design and construction. The levee was re-covered in grass and 

was reported in good condition in 2008 (Sissom 2008). 
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Parallel Levee Channel 

A unique sub-feature of the Northwest Levee is the Parallel Levee Channel. The Parallel Levee Channel 

is a concrete-lined open ditch that runs from State Highway 114 northward to the Northwest Levee’s 

intersection with Loop 12. The channel is an original 1929 feature that drains the 300-acre area encircled 

by the Northwest Levee. The Parallel Levee Channel is approximately 8 feet wide and 8 feet tall, with 

concrete walls embedded into the ground and parallel levee berms running along either side of the 

channel. The channel extends northward, downstream to the north end of the levee, where it conveys 

rainwater to a long sump area at the Northwest Levee toe. The channel drains its water through a 48-inch 

corrugated metal pipe (CMP) to the interior sump area. This pipe was built sometime in the 1960s. By 

2007, the Parallel Levee Channel walls began to buckle and fail from holding back the earth on either 

side. The Irving Flood Control District installed steel tie-rods to brace and reinforce its side walls, as well 

as metal sheet pile along the side walls (Fennell 2010). 

5.4 HYDRAULIC PHYSICAL FEATURE 2:  DIVERSION CHANNEL 

 

Figure 5-17. Main Diversion Channel 

5.4.1 Physical Description 

The Trinity River diversion channel is the relocated channel of the Trinity River (Figure 5-17). It is a 

manmade dredged channel that is partially lined with rock rip rap on its banks. The channel extends down 

the center of the floodway in a northwest-to-southeast direction, and is designed to carry redirected water 

from the original river bed and from stormwater outfalls of the Dallas Floodway interior drainage system 

for purposes of flood control and water supply. The Trinity River diversion channel also receives water 

aided by the pressure sewers and sluiceways that carry stormwater to the channel. Within the Dallas 

Floodway system, 15 miles of diversion channels and two miles of auxiliary channels divert waters 

draining to the Trinity River. This system includes the seven-mile main diversion channel that runs in 

between the East and West Levees from the approximate location of the AT&SF Railroad Bridge 

upstream to the northwest where the channel divides into the West Fork and the Elm Fork. 
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5.4.2 Structural History 

The diversion channel was created in 1932 when the Dallas County Levee Improvement District relocated 

the confluence of the West and Elm Forks three-and-one-half miles to the west of the original Trinity 

River bed. The West and Elm Forks combined to form one main diversion channel running in a straight 

line down the center of the floodway. The new river channel was excavated on the low-lying floodplain, 

which was primarily used for agricultural purposes at that time. The downstream portion of the diversion 

channel in the vicinity of the Corinth Street Viaduct was located closer to the East Levee in order to avoid 

costly rock excavation. When the Trinity River bed was drained to this new diversion channel, part of the 

old Trinity River bed was replaced with hydraulic fill taken from the floodplain, while portions of the 

river bed were left in place to serve as sump storage in the interior. The West Fork diversion channel 

occurred on November 15, 1928, while the main Trinity River diversion channel was completed in 1932 

(HNTB 2009). 

The USACE made improvements to the diversion channel in the 1950s by widening and straightening the 

channel. The USACE moved the river channel 100 feet to the west of its original path between the 

Belleview Pressure Sewer and the Cadiz Street Viaduct (Furlong et al. 2003).  

In the late 1990s, the diversion channel was widened and the excavated material fill was used to 

strengthen the levees (HNTB 2009). 

5.4.3 Existing Condition 

The Trinity River diversion channel remains mostly unchanged since the USACE’s improvements in the 

1950s. Ongoing maintenance concerns include silt deposits, the collection of debris, and areas of erosion 

at its banks (USACE 2007). The channel’s current condition relative to its conception in the 1950s 

remains unchanged overall. 

5.4.4 Diversion Channels of the Dallas Floodway 

Main Diversion Channel 

 

Figure 5-18. Main Diversion Channel 
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The main diversion channel extends approximately seven miles down the center of the Trinity River 

floodway from the channel’s fork downstream to the approximate location of the AT&SF Railroad Bridge 

(Figure 5-18). This channel runs down the floodway’s center, parallel with and in between the East and 

West Levees at the overbank edges.  

West Fork Diversion Channel 

The diversion channels’ West Fork turns to the southwest and south in the vicinity of the West Dallas 

neighborhood within the city of Dallas. 

Elm Fork Diversion Channel 

The Elm Fork begins at the original Trinity River bed near the river’s intersection with State Highway 

482 and runs downstream to the southwest turning to the southeast near Irving Boulevard, where it meets 

the West Fork to form the confluence of the Trinity River. 

The New Frazier Dam is located at the Elm Fork diversion channel due east of the “old” pump station at 

the Northwest Levee. The city of Dallas constructed the dam in 1965 for flood control purposes and it is 

currently owned by the Dallas Water Utilities Department. The New Frasier Dam is a gravity dam 

measuring 16 feet high and 180 feet long. Its capacity is 651 acre feet and its normal storage is 651 acre 

feet (Ajemian 2010). 

5.5 HYDRAULIC PHYSICAL FEATURE 3:  OVERBANK 

 

Figure 5-19. View of Overbank near the Hampton Road Bridge, Looking Southwest 

5.5.1 Physical Description 

The overbank is the area of land between the diversion channel and the levees throughout the floodway 

system (Figure 5-19). The overbank contains the Trinity River channel at its center and measures 

approximately 2,000 to 3,000 feet between the levee toes. The overbank encompasses the area between 

the West Fork Diversion Channel and the West Tie Back Levee, and the land between the East Tie Back 

Levee and the Northwest Levee at either side of the Elm Fork Diversion Channel. Beginning at the 

confluence of these two channels, the main Trinity River Diversion Channel extends the 7-mile distance 
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between the East and West Levees. The outer edges of the overbank adjacent to the levees house the 

outlet gates and outspill structures associated with the floodway’s pumping plants and pressure sewers. 

These components empty stormwater into narrow discharge channels that redirect the runoff to the main 

diversion channel.  

The overbank primarily consists of a wide, undeveloped stretch of land that is relatively flat. Riparian 

areas and wetland depressions lie adjacent to wide expanses of open areas with native grasses. Tree 

growth is dispersed throughout the overbank, and is primarily found in the wetland areas along the banks 

of the Trinity River diversion channel.  

The overbank also includes the pier footings for the bridges that cross over the floodway, with the 

exception of the 1958 Sylvan Avenue Bridge’s on-grade roadway atop the overbank. Other manmade 

features within the overbank include the Trammell Crow Lake Park, which includes a lake, sports fields, 

and a boat ramp to the diversion channel, and steel-frame electrical towers in the lower portion of the 

floodway. 

5.5.2 Structural History 

The overbank began as a naturally occurring landscape feature that harbored the original winding Trinity 

River west of Dallas. In July 1926, the land became part of the City and County of Dallas Levee 

Improvement District, whose footprint extended from the confluence of the West and Elm Forks 

downstream of the Trinity River to the AT&SF Railroad Bridge. 

In 1928, the city of Dallas enclosed the land area with levee walls and it became part of the floodway 

system. The 1928 Joint Plan of Reclamation called for the overbank to be maintained in an unobstructed 

condition, but also “assume ultimately, a park like aspect. They may even become so attractive, that the 

city will make them public recreation grounds, thereby strengthening the likelihood of perpetual 

maintenance in a smooth condition” (Morgan Engineering 1928). Although the 1928 plans included 

clearing the trees and shrubs downstream of the AT&SF Railroad Bridge, the work was not undertaken 

and the tree growth remains in place as the Trinity Forest. Construction was completed in 1932, with the 

newly realigned Trinity River flowing through an excavated diversion channel down the center the 

overbank. The floodway included drainage ditches flanking the east and west levees on the river side at 

the overbank (as well as the land side) as late as the 1950s (HNTB 2009).  

New structures added to the overbank since 1959 include an overhead electric line in the lower, 

downstream portion between Continental Street and the AT&SF Railroad Bridge near the foot of the 

West Levee and an overhead electric line in the upstream portion near the foot of the East Tie Back Levee 

between the Chicago, Rhode Island and Pacific Railroad Bridge and SH 183 and near the foot of the 

Northwest Levee north of SH 183. The city of Dallas created Trammell Crow Lake Park in 1985 as a 

public park adjacent to the Sylvan Avenue Bridge roadway, which was constructed in 1958 (Ajemian 

2010).  
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5.5.3 Existing Condition 

Although portions of the overbank have obstructive tree growth, the majority of the overbank area is 

maintained as open, grassy flat land for receiving floodwaters. Although the additions of the electrical 

towers and Trammell Crow Lake Park were not originally planned in the 1928–1932 construction period 

they do not hinder the overbank’s function because of these features’ low profile or reduced footprint 

within the overbank. 

5.5.4 Overbank Features of the Dallas Floodway 

Open Space 

 

Figure 5-20. View of Open Space near the C.R.I. & P. Railroad/DART Bridge, Looking Southwest 

The vast majority of the overbank is open, undeveloped space (Figure 5-20). 

Roadways 

 

Figure 5-21. Roadway at the East Levee toe 
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Roadways within the overbank consist of the unpaved dirt or aggregate roadways at the levee toes (Figure 

5-21). These roadways extend virtually the entire length of the overbank along the East and West Levees, 

and maneuver around the bridge footings as necessary. The only connection between these two levee 

roadways is via an unpaved east-west road that runs underneath the Hampton Road Bridge and crosses 

over the Trinity River diversion channel on a low bridge. All of these roadways are restricted access by 

the city of Dallas maintenance and monitoring, and are not open for public use. 

The Sylvan Avenue Bridge consists of flyover bridges over the East and West Levees that descend down 

to the overbank grade between the levees. This at-grade roadbed is the only roadway of this type within 

the Dallas Floodway System, and allows for public access to the overbank via the Trammell Crow Lake 

Park at its east side. 

5.6 HYDRAULIC PHYSICAL FEATURE 4:  PUMPING PLANTS 

 

Figure 5-22. Aerial View of the Pumping Plant B (Baker) Facility 

5.6.1 Physical Description 

Pumping plants are facilities that contain the pumps necessary for moving water from one location to 

another. Six plants are located adjacent to the land sides of the East and West Levees (Figure 5-22). The 

East and West Levee pumping plants hold anywhere from two to five pumps and serve to handle any 

water the sluiceways cannot store. Two pump stations are located at the Northwest Levee, and include 

one pump each. Pumping plants contain pumps in a room over a discharge chamber, which diverts the 

water from the plant into the overbank area through an underground sluiceway that leads to the outlet gate 

structures. Open sump areas are adjacent to the pumping plants to collect drained stormwater. 

Structures for the discharge vents are associated with the air-relief valves. They are typically housed in 

small concrete box structures that house outlet pipes ventilation. These concrete boxes can be atop the 

levee crowns next to the levee roadway. The boxes include manhole access on the top, and include slots 

in the concrete side-walls for ventilation (USACE 1969).  
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5.6.2 Structural History 

The four pumping plants that comprise the first generation of plants built in 1929 are A (Able), B (Baker), 

C (Charlie), and D (Delta). These original ca. 1929 pumping plants are typically composed of red-brick 

masonry walls, a rectangular footprint, concrete foundation, and either a flat roof enclosed by a low brick 

parapet, or, as seen in Pumping Plant B (Baker), a gable-front roof that is covered by concrete tiles. The 

windows are rectangular with concrete headers, with the exception being Pumping Plant B (Baker), which 

has arched openings. All of the windows have been filled-in with brick. This likely occurred when new 

pumping plants were built during the USACE’s floodway improvement project in the 1950s. 

Three pumping plants, New Pumping Plants A (Able), C (Charlie), and D (Delta) were added in 1954-56 

adjacent to each respective ca. 1929 pumping plant. The new buildings are built simply of brick-veneer 

walls with a square or rectangular footprint, flat roof, metal trim, and solid walls lacking windows. These 

buildings match the brick of their older counterparts, but are more utilitarian in design. 

Two additional pumping plants constructed in 1956, Hampton Road and Pavaho, were built either of 

poured concrete or concrete block with brick veneer, and have rectangular footprints with concrete 

foundations, and solid, windowless walls.  

The city of Dallas upgraded pumps at three pumping plants during the 1960s. In 1963, Pumping Plant D 

(Delta) received new upgraded pumps and switchgear in the pump station. Pumping Plant C (Charlie) also 

received replacement pumps and switchgear in the original 1932 station. In 1967, the city of Dallas 

replaced the two 20,000 gpm pumps in the original pump station within Pumping Plant A (Able) with 

upgraded 40,000 gpm pumps. One 2,500 gpm sump pump was added to the Hampton Road Pumping 

Plant in 1975 (City of Dallas Flood Control District 2010). 

Two new pumping plants were built in 1975, one each at the existing Pumping Plant B (Baker) and 

Hampton Road Pumping Plant. Comprising the most recent generation of plants to date, they were 

designed larger than their predecessors, and were built either of poured concrete, or in a mixture of 

poured concrete and brick veneer, as in the case of Pumping Plant B (Baker). Two small pump houses 

were added to the pumping plants at A (Able), C (Charlie), D (Delta) and Pavaho. 

Improvements to the pumping plants in 1989 and in the 1990s included upgraded self-cleaning trash racks 

at the intakes at A (Able), New B (Baker), New Hampton, and C (Charlie). In the 2000s, additional self-

cleaning trash racks with debris conveyors were installed at all of the pumping plants except for Pumping 

Plant B (Baker) and the Pavaho Pumping Plant. In 1990, six 10- x 10-foot gravity sluices were 

constructed through the East Levee adjacent to the New Baker Pumping Plant. In 2001, the Pavaho 

Pumping Plant upgraded its existing 30,000 gpm vertical pump to a 45,000 gpm submersible pump (City 

of Dallas Flood Control District 2010).  

The city of Dallas’ improvements primarily took place underground, within, or underneath the existing 

pumping plant complexes and their pumping houses with the exception of added trash racks, and 

conveyor systems for debris removal. In some cases, the roofs of the pump houses were modified with 
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openings to accommodate the larger upgraded pumps (City of Dallas Flood Control District 2010). 

Modifications to the exterior of the pump houses are noted in the physical descriptions of each.  

The Northwest Levee has two pump stations, located at the northeast and east portions of the levee. The 

Irving Flood Control District built the “old” pump station in 1974 and the “new” pump station in ca. 

1995, in response to the damage caused by the 1990 flood.  

5.6.3 Existing Condition 

All of the pumping plants are in good condition as observed in the field, and have been well-maintained 

since their original construction. The only major alterations observed are the bricked-in windows of the 

ca. 1929 Pumping Plant A (Able), Pumping Plant B (Baker), Pumping Plant C (Charlie), and Pumping 

Plant D (Delta).  

5.6.4 Pumping Plants of the Dallas Floodway 

Pumping Plant A (Able) 

 

Figure 5-23. Pumping Plant A (Able) 

The Pumping Plant A (Able) complex consists of two pump houses, one constructed in 1929 and one in 

1953. The 1929 pump house, commonly referred to as Small Able, is a one-story, rectangular building 

clad in variegated red-brick masonry, with a flat, parapet roof, and a concrete foundation (Figure 5-23). 

The roof is covered in rolled asphalt with a course of tile covering the parapet cap. The tile includes the 

inscription W.S. Dickey Texarkana, possibly indicating where the tile was manufactured. The parapet is 

distinguished by a course of vertical stretcher-bond brick framed by a single band of protruding horizontal 

brick course around all four sides of the building. The building retains its original multi-light windows 

with concrete sills and lintels. The building’s south façade contains two windows with concrete lintels 

that are filled in with brick. The west façade contains one four-light window on the northern bay of the 

façade, and a metal, overhead, rolling garage door on the southern bay; both have metal lintels. This 

pump house contains two axial flow pumps manufactured by Fairbanks Morse and Company, a 36-inch 

gate valve and a 36-inch check valve, two 4- x 4-foot sluice gates, and two 3- x 3-foot sluice gates. 

Pumping Plant A (Able)’s intake structure was built in 1932 (City of Dallas Flood Control District 2010). 
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Figure 5-24. Pumping Plant A 1929 Pump House at Left, 1953 Pump House at Right 

The 1953 pump house associated with Pumping Plant A is commonly referred to as Large Able. This 

building is a one-and-one-half story, rectangular structure clad in variegated, rough red brick with a flat 

roof (Figure 5-24). The south façade contains a one-bay overhead garage door with a metal lintel. The 

east façade contains a set of metal double-doors in its northern bay with a plaque stating “Addition to 

Pumping Plant ‘A’ Dallas Floodway Project, Constructed by Corps of Engineers, U.S. Army in 

Cooperation with Dallas County Flood Control District, 1953.”  This pump house contains three axial 

flow pumps manufactured by the Peerless Pump Division, Food Machinery & Chemical Corporation out 

of Los Angeles, California. Additionally, the pump households three lubricating oil reservoirs and oil 

lines, an 8-ton trolley-type, spur-geared hoist with bridge manufactured by Robbins & Myers, Inc. from 

Springfield, Ohio; two water level recorders manufactured by Leupold & Stevens Instruments, Inc. from 

Portland, Oregon; a water level control manufactured by Healy Ruff Company; and an air compressor 

manufactured by Binks Manufacturing Company from Chicago, Illinois.  

 

Figure 5-25. Pumping Plant A Trash Rack and Sump Area, at Right 
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The sump area for the Able Pumping Plant is located on the north side of the structure. This sump is 

served by an intake structure that adjoins the two pump houses on the north (Figure 5-25). This intake 

structure consists of approach wing walls and apron, a raking platform, and trash racks. The trash racks 

are located along the north façade of the pump houses, with the shorter of the two racks associated with 

Small Able and the larger of the two associated with Large Able.  

Pumping Plant B (Baker) 

 

Figure 5-26. Pumping Plant B (Baker) 

 

Figure 5-27. 1929 Pump House at Pumping Plant B (Baker) 

Pumping Plant B consists of two pump houses (Figures 5-26 and 5-27), an intake structure, four gravity 

sluices, and an outlet structure. The original pump house, constructed in 1929, is a one-and-one-half story 

building clad in rough, variegated red brick with a concrete foundation. The building has a medium-pitch, 

front-gabled roof covered in concrete tiles. The primary entrance to the building is located on the east 

façade. This metal, double door is located under a brick-in-filled segmental arch and includes multi-light 

windows above it. Above this entrance is a sheet metal sign which reads “City of Dallas Old Baker Pump 

Station Flood Control Div.” Four in-filled windows with segmental arches are located on the south 

façade, while three in-filled windows with segmental arches are located on the west façade. The north 
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façade contains four multi-light windows under segmental arches. These windows appear to be original, 

but the building’s 1928 construction drawings indicate that fan lights were originally within the arched 

portion of the window openings that are now covered. Three circular brick design elements are 

interspaced between the window bays roughly two feet below the roofline. According to the original 

drawings, these portal window elements have always been blind, i.e. filled-in by a brick panel. The pump 

house contains four screw-type pumps manufactured by Fairbanks, Morse and Company; four gate valves 

one trolley type chain hoist with a chain operated bridge and two vacuum pumps.  

 

Figure 5-28. 1975 Pump House at Pumping Plant B (Baker) 

The second pump house associated with the Baker Pumping Plant was constructed in 1975 (Figure 5-28). 

This building is a rectangular, poured-concrete structure with brick panels to match the exterior of the 

adjacent 1929 pump house. The south façade contains five bays of brick interspersed with concrete. A 

small, rectangular extension is located on the east façade that measures roughly 10 x 18 feet. The west 

façade contains an oversized garage bay with a metal door. Within the oversized bay is a personnel door. 

The north façade contains five vents located within the brick bays. Located along the north façade is the 

trash rack for the pumping plant.  
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Pumping Plant C (Charlie) 

 

Figure 5-29. Pumping Plant C (Charlie) 

Pumping Plant C consists of two pump houses, intake structures, two gravity sluices, and an outlet 

structure (Figure 5-29). The pump house, constructed in 1929, is a one-story, rectangular building clad in 

horizontal, variegated rough red brick with a flat, parapet roof and a concrete foundation. The flat, parapet 

roof is covered in rolled asphalt with a course of tile covering the apex of the parapet. Roughly one foot 

below the apex of the roof, a course of vertical brick flanked by a band of protruding horizontal brick 

wraps the building. The building contains in-filled window bays with concrete lintels. The north façade 

contains two in-filled window bays while the west façade contains one in-filled window bay. The east 

façade contains a metal overhead garage door in the northern bay. The pump house contains two open 

suction centrifugal pumps, two vertical pumps manufactured by Fairbanks, Morse and Company; two 

hand-operated gate valves; two sluice gates with two motor driven hoists; and two sluice gates with two 

hand-operated gates hoists.  

 

Figure 5-30. Pumping Plant C (Charlie), 1929 Pump House at Left, 1956 Pump House at Right 



  Intensive Engineering Inventory and Analysis of the Dallas Floodway, Dallas, Texas 

5-34 Chapter 5 Survey Results and Evaluations 
  Technical Report, November 2010 

Final Report 

A second pump house, built in 1956, is located directly east of the 1929 pump house at Pumping Plant C 

(Figure 5-30). It is a utilitarian one-story, rectangular, brick-clad building with a flat roof and a metal 

overhead garage door on its east façade.  

The remaining structures associated with Pumping Plant C include an intake structure that is adjacent to 

the pump house. The intake structure consists of concrete approach, wing walls, apron, a raking platform, 

and metal trash racks. Two gravity sluices measuring 4 x 4 feet pass through the levee at Plant C with a 

gated control structure and a flap gate on the outlet gate structure of each sluice. Additionally, the gated 

control structure on the riverside of the levee contains two 4- x 4-foot sluice gates run by two hand-

operated gate hoists. Access to Pumping Plant C is restricted by a six-foot chain-link fence.  

Pumping Plant D (Delta) 

 

Figure 5-31. Pumping Plant D (Delta) 

Pumping Plant D (Delta) consists of two pump houses, an intake structure, two gravity sluices, and an 

outlet structure. The pump house, constructed in 1929, is a one-story, rectangular building clad in 

horizontal, variegated red brick with a flat, brick-parapet roof (Figure 5-31). The roof parapet is 

ornamented by a course of vertical brick flanked by a band of protruding horizontal brick above and 

below it, and wraps around all sides of the building. The building contains two bricked-in window bays 

on the north façade, and a metal entrance door on the east façade. The pump house contains two vertical 

pumps manufactured by Fairbanks, Morse, and Company; two hand-operated gate valves; two sluice 

gates operated by two motor-operated gate hoists; and two sluice gates operated by two hand-operated 

gate hoists.  

A second pump house, constructed in 1956, is located directly east of the 1929 pump house at Pumping 

Plant D. This building is a utilitarian one-story, rectangular, brick-veneer structure with a flat roof and a 

metal entrance door on its west façade.  

The remaining structures associated with Pumping Plant D include an intake structure, gravity sluices, 

and an outlet structure. The intake structure adjoins the pump house and consists of concrete approach 
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wing walls and apron, a raking platform, and metal trash racks. The two gravity sluices associated with 

Plant D were built in 1932 and are 4 x 4 feet in size. They have a gated control structure on the riverside 

of the levee and a flap gate on the outlet of each sluice. The gated control structure on the riverside of the 

levee consists of two 4- x 4-foot sluice gates which are run by two hand-operated gate hoists. The 

associated outlet structure consists of a concrete headwall, wing walls, and an apron. Access to Pumping 

Plant D is restricted by a six-foot chain-link fence.  

Pavaho Pumping Plant 

 

Figure 5-32. Pavaho Pumping Plant 

The Pavaho Pumping Plant consists of a pump house and its adjoining building, a discharge chamber, an 

inlet structure, and an outlet structure (Figure 5-32). The pump house, built in 1954, is a two-story, 

concrete structure with a flat roof and a concrete foundation (Figure 5-33). The building contains no 

windows and has a double door entrance on the east façade. The pump households two vertical mixed 

flow pumps manufactured by Economy Pumps, Inc. from Philadelphia, Pennsylvania; two grease 

lubricating systems manufactured by the Farval Corporation of Cleveland, Ohio; a water level recorder 

manufactured by Leupold & Stevens Instruments, Inc. of Portland, Oregon; an 8-ton trolley type spur 

geared hoist with bridge; a water level control manufactured by Healy Ruff Co.; two motor-operated 

sluice gate hoists’ and two 6- x 8-foot sluice gates. The associated building is a small rectangular building 

directly west of the pump house with a metal overhead door on the west façade.  
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Figure 5-33. 1954 Pump House 

The associated structures include an inlet structure, discharge chamber, sluice, and an outlet structure. The 

inlet structure consists of approach walls, guide walls, an approach apron, trash racks, and a raking 

platform. The outlet structure consists of a headwall, wing walls, and apron with flap gates on the outlets. 

The discharge chamber consists of two 6- x 8-foot sluice gates for control of gravity flow with motor-

operated floorstands to operate the gates located in the pump house. Access to the Pavaho Pumping Plant 

is restricted by a six-foot chain-link fence. 

Hampton Road Pumping Plant 

 

Figure 5-34. Hampton Road Pumping Plant 

The Hampton Road Pumping Plant consists of two pump houses, an adjoining intake structure, four 

discharge pipes, and an outlet structure (Figure 5-34). The original pump house, known as Old Hampton, 

was constructed in 1956. It is a one-story, rectangular building clad in horizontal, variegated red-brick 

veneer with a flat roof and metal trim (Figure 5-35). The east and west façade each contain one metal 

door for entrance to the building. This building contains four vertical mixed flow pumps manufactured by 
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Economy Pumps, Inc. of Philadelphia, Pennsylvania, with three phase motors manufactured by Ideal 

Electric Company of Mansfield, Ohio; four grease lubricating systems manufactured by the Farval 

Corporation of Cleveland, Ohio; an 8-ton trolley type spur geared hoist; a top running hand-geared crane; 

a four-element float switch; six metal clad switchgear cabinets housing five oil circuit breakers, control 

switches and other control equipment; a 10 KVA single-phase dry type transformer; and a 24-volt battery 

and NEMCO battery charger.  

 

Figure 5-35. 1956 Pump House 

The intake structure adjoins this building and consists of approach wing walls and apron, a raking 

platform, and twelve trash racks. Also located at this site are four discharge pipes which run over the 

levee. Each pipe is provided with a 4-inch air-relief valve and 7-inch vacuum breaker at the top of the 

levee. The pipes are housed in two square and one rectangular concrete box structures. These structures 

are located on the crown of the East Levee (Figure 5-36).  

 

Figure 5-36. Concrete Vents Structures Housing the Air Relief Valves on the East Levee 
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Figure 5-37. 1975 Pump House 

A secondary building, known as New Hampton, was constructed due east of Old Hampton in 1975 

(Figure 5-37). This structure is a utilitarian two-story, rectangular building constructed of poured concrete 

with a flat roof. This building contains one entrance on the east façade of the building and a small 

rectangular extension on the west façade. Old Hampton and New Hampton are enclosed by a 6-foot 

chain-link fence. 

“Old” Pump Station (Northwest Levee) 

The Northwest Levee’s easternmost “old” pump station was built in 1974 and is located adjacent to the 

New Frazier Dam. The station consists of a small concrete-block building, which houses the pump and 

sluice gate (Fennell 2010). 

“New” Pump Station (Northwest Levee) 

The Northwest Levee’s “new” pump station located at the northeast portion of the levee was built in ca. 

1995. A small concrete-block building houses the station’s 40,000 gpm pump and sluice gate (Chovan 

and Erskine 2008). 

5.7 HYDRAULIC PHYSICAL FEATURE 5:  PRESSURE SEWERS 

5.7.1 Physical Description 

Pressure sewers are systems of pipes that carry stormwater runoff to higher elevations, or in the case of 

the Trinity River, to the diversion channel. Pressure sewers for the Trinity River are located on both the 

river and land sides of the levees. The pressure sewer systems along the Dallas Floodway, also known as 

pressure conduits, consist of concrete structures that carry stormwater from specific outfall regions of the 

Trinity River watershed through the levees through water-tight pipes to access the overbank’s network of 

diversion channels. The pressure sewers are constructed out of concrete with reinforced metal pipes to 

handle the water flow between the riverside and landside of the levees. They include a trash rack grate at 

outspill openings to catch debris. 
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5.7.2 Structural History 

Although the 1928 Plan of Reclamation called for five pressure sewers, only three were constructed. 

These were the Mill Creek Pressure Sewer (later known as the Belleview Pressure Sewer), Dallas Branch 

Pressure Sewer, and the (Old) Coombs Creek Pressure Sewer (Furlong et al. 2003, 6). 

The USACE strengthening of the floodway system in the 1950s included constructing the two pressure 

sewers left out from the original 1928 design. These two pressure sewers were the Turtle Creek Pressure 

Sewer and the Lake Cliff Pressure Sewer. The city of Dallas built the Woodall Rodgers Pressure Sewer in 

1979 as part of TxDOT’s construction of the Woodall Rodgers Freeway.  

5.7.3 Existing Condition 

The pressure sewers appear to be highly intact and in good condition overall. The 2009 Inspection Report 

indicates that repairs are required in areas where wingwalls have been displaced slightly (HNTB 2009). 

5.7.4 Pressure Sewers of the Dallas Floodway 

Old Coombs Creek Pressure Sewer 

 

Figure 5-38. Enclosed Concrete Culvert Associated with the Coombs Creek Pressure Sewer 

The “Old” Coombs Creek Pressure Sewer (also known as Little Coombs) is located at the West Levee, 

upstream from the Houston Street Viaduct (Figure 5-38). It consists of an emergency spillway, storm 

sewer, and conduit. The pressure sewer itself measures 18.5 feet with a 40-foot trash rack at the intake 

area. Near the riverside of the levee, an 18.5-foot semi-elliptical conduit transitions to four 8- x 10-foot 

passages into a gate well. Another four 9- x 11-foot passages lead from the gate well into the outlet, with 

four gate passages controlled by slide gates. The four associated slide gates are run by hand-operated 

floorstands or portable hoists provided at the Turtle Creek Pressure Sewer. The storm sewer measures 6 

feet and has a gated control and a hand-operated hoist (USACE 1969). Two vertical intakes measuring 7 x 

8 feet are protected by trash racks. Its capacity is a little more than 3.1 million gpm (Furlong et al. 

2003, 5). 
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Coombs Creek Pressure Sewer 

The USACE built the “New” Coombs Creek Pressure Sewer (also known as Big Coombs) in 1957 during 

its 1950s strengthening project (USACE 1989). This additional pressure sewer was constructed due south 

of and parallel to the original 1928–32 Coombs Creek Pressure Sewer to provide additional discharge 

capabilities. The only physical evidence of this addition that was observed above ground during survey 

was the additional outlet gate structure for the Coombs Pressure Sewer, described under Hydraulic 

Physical Feature 6. 

Belleview Pressure Sewer (formerly Mill Creek) 

 

Figure 5-39. Berm Covering the Underground Belleview Pressure Sewer 

The Belleview Pressure Sewer is located at the East Levee upstream from the Corinth Street Viaduct 

(Figure 5-39). Originally known as the Mill Creek Pressure Sewer, the Belleview Pressure Sewer differs 

from the other pressure sewers in the Dallas Floodway in design. This pressure sewer has a width of 16 

feet and a height of 12.8 feet and is a modified horseshoe shape. The associated storm sewer is controlled 

by a gated control feature similar to the Dallas Branch Pressure Sewer in its operation; however, the gate 

on the Belleview Pressure Sewer measures 12 x 17 feet. The Belleview Pressure Sewer has more than 2.6 

million gpm in capacity. 

Lake Cliff Pressure Sewer 

The Lake Cliff Pressure Sewer is located at the West Levee just upstream from the Houston Street 

Viaduct and has 396,317 gpm capacity. The structure is located within the levees and contains a gated 

outlet structure, sluices, and intake structure. The associated conduit measures 7 feet in diameter with a 6- 

x 8-foot box section. A circular intake structure with a diameter of 22 feet is also located at this site along 

with two circular sluice gates, an 18-inch diameter structure and a 24-inch diameter structure. Each of the 

sluices associated with the Lake Cliff Pressure Sewer is run by a hand-operated floorstand and portable 

hoist. Along the levee is a gated outlet structure consisting of a triple 6- x 8-foot sluice gate on the 
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pressure sewer and two 6- x 8-foot sluice gates on the gravity sluices alongside the pressure sewer. Two 

8-foot-diameter flap gates are associated with the two gravity sluices on the outlet structure.  

Turtle Creek Pressure Sewer 

The Turtle Creek Pressure Sewer is located at the East Levee between Sylvan Avenue and Continental 

Street and has more than 1.7 million gpm capacity. The structure consists of four separate structures 

including a diversion dam with spillway, an intake structure, a conduit, and a gated outlet structure. The 

emergency spillway is a 175-foot-high concrete structure with a crest elevation of 419.5 feet adjacent to 

the pressure sewer intake. Also located at the pressure sewer intake is a trash rack, which has a net area of 

460 square feet. The pressure sewer itself is controlled by a gate at the downstream end of the structure 

and has four 8- x 10-foot sluice gates at the outlet end of the pressure sewer along the river side. The 

concrete control tower for the pressure sewer is run by four hand-operated gate hoists to control flood 

levels and is located within the levees. 

Woodall Rodgers Pressure Sewer  

The Woodall Rodgers Pressure Sewer is located at the East Levee downstream from the Continental 

Street Viaduct and upstream from the Dallas Branch Pressure Sewer. The line was added to the floodway 

in 1979 when the Woodall Rodgers Bridge was constructed across the floodway. 

Dallas Branch Pressure Sewer 

The 1932 Dallas Branch Pressure Sewer is located at the East Levee just downstream from the Woodall 

Rodgers Pressure Sewer, and has a capacity of 256,731 gpm. A gated control structure manages the 12-

foot Dallas Branch Pressure Sewer and consists of one gate 12 feet, 6 inches by 13 feet. This gate is 

operated by two floorstands that are interconnected and can be operated manually or with a portable 

power hoist.  

5.8 HYDRAULIC PHYSICAL FEATURE 6: OUTLET GATE STRUCTURES 

 

Figure 5-40. Turtle Creek Outlet Gate Structure 
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5.8.1 Physical Description 

Outlet gate structures are outspill structures that carry stormwater from the pressure sewers and pumping 

plant facilities out to the river channel to avoid flooding. Although they are connected to the pumping 

plants and pressure sewers, they are physically separated from these facilities by the levee walls, and their 

location of the inside of the overbank. The outlet gate structures carry discharged stormwater to the 

interior of the floodway via concrete box culverts (Figure 5-40).  

Components of the outlet gate structures include tall concrete towers that house gate hoists. These hoists 

operate to open or close the sluice gate below the tower. The tops of the hoists are accessible at an 

operation deck atop the tower. Outlet gate structures include concrete towers typically around 30 feet tall 

and 8 feet deep, while their width parallel to the levee walls can vary from 13 up to 50 feet. The operation 

deck is connected to the top of the levee wall by a narrow service bridge composed of a steel-plate girder 

deck and walkway enclosed by a metal-pipe handrail. The bridges vary in length according to the distance 

spanned, ranging between approximately 45 to 90 feet in length. It connects the top of the intake tower to 

the river side of the levees just below the crown, where the bridge is anchored into the levee side with 

concrete footings (USACE 1953, 1956c, 1969).  

Below the base of the tower is an outlet opening of the sluiceway that carries stormwater from the 

pressure sewer or pumping plant to release it into a discharge channel within the overbank. The opening is 

below the grade of the overbank, has a concrete header at the opening, and flanking concrete wing walls. 

An automatic flap gate keeps the water from back-flowing into the landside of the levee. Open channels 

connect the outlet structure to the diversion channel. 

The outlet gate structures are associated with all six pumping plant facilities A (Able), B (Baker), C 

(Charlie), D (Delta), Hampton Road, and Pavaho; seven pressure sewers, Belleview, Old Coombs Creek, 

Coombs Creek, Dallas Branch, Lake Cliff, Turtle Creek, and Woodall Rodgers ; the Elm Fork Sluice; and 

the 60-inch E.B.I. Emergency Control Structure (see Section 5.12). 

5.8.2 Structural History 

The earliest outlet gate structures were constructed by the USACE during the 1950s strengthening project. 

5.8.3 Existing Condition 

All of the outlet gates observed within the floodway appear to be in good condition and no deterioration 

was observed. Several of the outlet gate structures had spray-painted graffiti, which is a superficial 

alteration that does not substantially alter the structures’ condition. 
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5.8.4 Outlet Gate Structures of the Dallas Floodway 

Pumping Plant A (Able) Outlet Gate Structure 

 

Figure 5-41. Pumping Plant A (Able) Outlet Gate Structure, with  
Concrete Valve Vents in the East Levee 

The outlet gate structure at Pumping Plant A consists of a base 4- x 4-foot double box culvert that is 20 

feet long (Figure 5-41). The tower housing the gates, stems and floorstands is 4 x 11 feet in footprint and 

44 feet high. The pump outlet pipes over the top of the levee are 39-inch diameter and 48-inch diameter 

pipes that are placed on a concrete pad at the knee of the pipe and covered by compacted backfill. Access 

manholes to the pipe valves are provided at the levee crown with ventilation slots near the top, housed in 

concrete boxes. The outspill opening consists of concrete cantilever-type retaining walls and a 6-inch 

concrete paved apron with a cut-off wall at the downstream edge to the discharge channel (USACE 

1969). 

Pumping Plant B (Baker) Outlet Gate Structure 

  

Figure 5-42. Pumping Plant B (Baker) Outlet Gate Structure 

The outlet gate structure for Pumping Plant B consists of the outlet opening of four 6-foot-diameter 

gravity sluices that run through the levee to the outlet gate (Figure 5-42). All four sluices have 



  Intensive Engineering Inventory and Analysis of the Dallas Floodway, Dallas, Texas 

5-44 Chapter 5 Survey Results and Evaluations 
  Technical Report, November 2010 

Final Report 

corresponding gate control valves housed within the concrete tower. The outlet structure consists of a 

concrete headwall, wingwalls, and apron (USACE 1969).  

Pumping Plant C (Charlie) Outlet Gate Structure 

  

Figure 5-43. Pumping Plant C (Charlie) Outlet Gate Structure 

Pumping Plant C has a gate control structure consisting of two 4- x 4-foot sluice gates with two 4- x 4-

foot flap gates and corresponding control valves (USACE 1969) (Figure 5-43). 

Pumping Plant D (Delta) Outlet Gate Structure 

  

Figure 5-44. Pumping Plant D (Delta) Outlet Gate Structure 

Like Pumping Plant C, Pumping Plant D has a gate control structure consisting of two 4- x 4-foot sluice 

gates with two 4-foot flap gates and corresponding control valves (USACE 1969) (Figure 5-44). 
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Hampton Road Pumping Plant Outlet Gate Structure 

  

Figure 5-45. Hampton Road Pumping Plant Outlet Gate Structure 

The Hampton Road Pumping Plant has a gate control structure consisting of one hoist and stem. The flap 

gates on the outlet are recessed at the back of retaining wingwalls. Large rip rap lines the top and sides of 

the end of the discharge channel.  

  

Pavaho Pumping Plant Outlet Gate Structure 

 

Figure 5-46. Pavaho Pumping Plant Outlet Structure 

The Pavaho Pumping Plant’s Outlet Gate Structure lacks a hoist tower, but consists of a headwall, wing 

walls, and apron with flap gates on the outlets (Figure 5-46). The discharge chamber consists of two 6- x 

8-foot sluice gates for control of gravity flow with motor-operated floorstands to operate the gates located 

in the pump house. 
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Belleview Pressure Sewer Outlet Gate Structure 

  

Figure 5-47. Belleview Pressure Sewer Outlet Gate Structures 

The USACE added the Belleview Pressure Sewer Outlet Gate to the 1928–31 pressure sewer in the 

1950s. The sluice gates are housed in the 27-foot tall reinforced concrete tower with a 68-foot access 

bridge. The tower includes two interconnected floorstand-type hoists.  

Old Coombs Creek Pressure Sewer Outlet Gate Structure 

  

Figure 5-48. Old Coombs Creek Pressure Sewer Outlet Gate Structures 

The USACE added the Old Coombs Creek Pressure Sewer Outlet Gate to the 1928–31 pressure sewer in 

1989. It consists of four 96- x 120-inch sluice gates housed within a 47-foot concrete tower structure with 

an 8-foot-wide access bridge (Figure 5-48). The outspill opening consists of cantilevered retaining 

wingwalls, a paved apron with baffle blocks, and end sill. Also included are a structure consisting of a 6-

foot-diameter storm sewer by adding a concrete box conduit 7 feet, 6 inches by 7 feet, 6 inches and an 

outlet structure with cantilever type walls and apron with 8-foot diameter flap gate. The city of Dallas 

replaced the foundation of the outlet gate’s walkway in the 1990s (City of Dallas Flood Control District 

2010). 
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Coombs Creek Pressure Sewer Outlet Gate Structure 

 

Figure 5-49. Coombs Creek Pressure Sewer Outlet Gate Structures 

The Coombs Creek Pressure Sewer’s Outlet Gate structure was built in the 1957 when the USACE 

constructed an additional pressure sewer line adjacent to the original 1928–32 line, to the north. 

Dallas Branch Pressure Sewer Outlet Gate Structure 

  

Figure 5-50. Dallas Branch Pressure Sewer Outlet Gate Structures 

The USACE added the Dallas Branch Pressure Sewer Outlet Gate to the 1932 pressure sewer in the 

1950s. Sluice gates 13 feet by 12 feet are contained within the 38-foot tall reinforced concrete tower. The 

bridge is approximately 45 feet long. The gate structure exits into a two-cell box conduit with flared 

concrete wingwalls and apron. The outspill openings have eight 6- x 6-foot flap gates.  
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Lake Cliff Pressure Sewer Outlet Gate Structure 

 

Figure 5-51. Lake Cliff Pressure Sewer Outlet Gate Structures 

The Lake Cliff Pressure Sewer Outlet Gate is attached to the pressure sewer’s 325-foot conduit, which is 

flanked on each side by a 6- x 8-foot box culvert that terminates at the gate structure (Figure 5-51). The 

gate structure houses three 6- x 8-foot sluice gates and is 20 feet long by 27 feet, 6 inches wide at the 

base. The tower portion is 6 feet by 27 feet, 6 inches, and houses three stems and hoists. The gate 

structure includes a three-cell, 8- x 8-foot box conduit 28 feet long, which ends at the outlet opening onto 

the spillway and discharge channel. This opening consists of flared concrete cantilever wingwalls and a 6-

inch concrete-paved apron with a cut-off wall at the downstream edge (USACE 1969). 

Turtle Creek Pressure Sewer 

 

Figure 5-52. Turtle Creek Outlet Gate Structures 

The Turtle Creek Outlet Gate structure consists of four 10- x 10-foot-diameter outspill openings to the 

discharge channel (Figure 5-52). Each sluice includes slide gates at the entrance to the gate-control tower, 

and four circular flap gates are installed at the portal head wall. The control tower is supplied with 

electrically-operated gate hoists located on the operation decks. A foot bridge is provided from the 

tower’s operation deck to the top of the East Levee (USACE 1969). 
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Woodall Rodgers Pressure Sewer Outlet Gate Structure 

  

Figure 5-53. Woodall Rodgers Pressure Sewer Outlet Gate Structures 

The Woodall Rodgers Pressure Sewer Outlet Gate Structure was added to the floodway in 1979 (Figure 5-

53). It is located upstream (to the northwest) from the Dallas Branch Pressure Sewer, and terminates at 

the East Levee. 

Elm Fork Sluice Outlet Gate 

  

Figure 5-54. Elm Fork Sluice Outlet Gate Structure 

The Elm Fork Sluice terminates at a gate control structure with one 36-inch diameter circular sluice gate 

and an outlet structure with trash bars (USACE 1969) (Figure 5-54). 

5.9 HYDRAULIC PHYSICAL FEATURE 7:  INTAKES 

5.9.1 Physical Description 

Intake structures are large openings where water enters into the floodway’s system of sluiceways and 

culverts. Intakes within the Dallas Floodway system are associated with the larger pumping plants and 

pressure sewers in the interior drainage system. Generally, when intake structures within the floodway are 
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associated with the pumping plants, they adjoin the pump houses and consist of concrete approach wing 

walls and apron, a raking platform, and a trash rack. The aprons associated with the approach wing walls 

serve to prevent erosion by flowing water. The raking platform and trash rack serve to remove debris 

from the water held in sump areas before it is moved to the riverside of the levees.  

The intakes in the Dallas Floodway are all constructed of poured concrete with metal piping on the 

interior. The associated wing walls and aprons are also concrete with metal raking platforms and trash 

racks.  

5.9.2 Structural History 

The intakes associated with the three 1928 pressure sewers, Coombs Creek, Dallas Branch, Belleview, 

were located far enough upstream in the watershed to develop sufficient head to discharge against flood 

stages in the floodway. Construction on the interior drainage began with the construction of these three 

earliest pressure sewers, and was completed by the USACE in the 1950s. Although the Turtle Creek and 

Lake Cliff intake structures were part of the original 1928 design of the floodway, they were constructed 

by the USACE in 1955. The Coombs Creek Intake structure was also constructed by the USACE in the 

1950s.  

5.9.3 Existing Condition 

Only the intake openings could be observed in the field. All intake resources appeared to be in good 

condition. 

5.9.4 Intakes of the Dallas Floodway 

Coombs Creek Intake 

 

Figure 5-55. Coombs Creek Intake 

The 1957 Coombs Creek intake structure consists of an 18-foot, 6-inch semi-elliptical concrete conduit 

opening with a large, angled trash grate attached (Figure 5-55). The structure is embedded into the side of 

the West Levee walls, and includes concrete wingwalls. A metal-pipe handrail sits atop these concrete 

header and wingwalls. 
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Turtle Creek Intake 

  

Figure 5-56. Turtle Creek Intake 

 

Figure 5-57. View toward Turtle Creek Intake and Adjacent Concrete Wall of its Diversion Dam 

The Turtle Creek Intake structure is located near Fairmount Street. It consists of a diversion dam across 

Turtle Creek, with a 175-foot concrete spillway overflow as well as two earthen overflows that are 100-

feet in length (Figures 5-56 and 5-57). Downstream of the spillway overflow is a concrete stilling basin 

with two rows of baffle blocks. The entrance to the intake is covered by an angled trash rack, which leads 

to an underground poured concrete approach channel to the East Levee that is 7,800 feet long (USACE 

1969).  
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Lake Cliff Intake 

 

Figure 5-58. Lake Cliff Intake 

The Lake Cliff intake structure is a circular spillway located within Lake Cliff in the Oak Park 

neighborhood of Dallas (Figure 5-58). A concrete, cylindrical stem structure rises from the lake bed and 

opens vertically and is flush with the surface water. The top of this opening is enclosed by a metal-pipe 

handrail. The base of the structure is then connected to a pressure sewer that runs under the lake and the 

adjacent Colorado Boulevard (USACE 1969). 

5.10 HYDRAULIC PHYSICAL FEATURE 8:  SLUICES AND CULVERTS 

5.10.1 Physical Description 

Sluices and culverts are water channels controlled by a gate utilized to direct water levels. The gravity 

sluices in the floodway are typically associated with a pumping plant and are located along the outer 

edges of the east and west levees. In the case of the Trinity River, the sluiceways are reinforced concrete, 

gravity structures that are located in areas prone to flooding. The sluiceways along the floodway all utilize 

automatic and manual gates.  

A total of six sluices in the Dallas Floodway were inventoried and evaluated: the Elm Fork Sluice, Eagle 

Ford Sluice, Ledbetter Dike and Sluice, and three other sluices located in the Northwest Levee. These 

sluices were part of the original 1928–1932 construction or were included in the USACE’s construction 

drawings for the 1950s enhancement project. All the sluices are controlled by an automatic flap gate as 

well as a hand operated sluice gate. There are two named culverts with associated Control Structure Gates 

(C.S.G.); the Grauwyler Road C.S.G. and the Ledbetter C.S.G. Both C.S.G.s help control flood water 

leading to pumping plants via the former Trinity River channel. 

5.10.2 Structural History 

In 1928, interior drainage was accommodated by a system of gravity sluices functioning alongside the 

culverts. The Elm Fork Sluice appears to have been original to the 1928–32 construction of the floodway. 

Construction plans in 1952 indicate that existing sumps in the locations of Eagle Ford Road and Ledbetter 
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Drive were converted into culverts during the USACE’s strengthening project in the 1950s (USACE 

1952).  

The USACE’s 1950s improvements added the Eagle Ford Sluice, the Sluice and Dike near Ledbetter 

Drive, and the Grauwyler Road Culvert. Plans describe numerous culverts added throughout the 

floodway’s interior drainage system, including three concrete box culverts under Vilbig Road, three under 

Hampton Road, and two under Westmoreland Road (USACE 1952).  

The Northwest Levee originally included three ca. 1929 gravity sluices at the north, east, and southeast 

sections of the levee (USACE 1989). The sluices at the north and southeast locations were abandoned 

after the 1990 flood and were replaced by the addition of a second “new” pump station. 

5.10.3 Existing Condition 

Only the openings of the sluices and culverts could be observed in the field. These visible portions of the 

sluices appeared to be in good condition in terms of design, materials, and form. 

5.10.4 Sluices and Culverts of the Dallas Floodway 

Elm Fork Sluice 

The Elm Fork Sluice is used to provide drainage water from the Elm Fork. This sluice consists of a 36-

inch diameter gate-controlled channel, which passes through the East Levee near Bachman Lake. In the 

1960s, the sluice was extended 36 feet on the inlet side and a new 15-foot-wide head wall structure was 

added. This included a control gate structure with one 36-inch diameter circular sluice gate and trash bars 

(USACE 1969; City of Dallas Flood Control District 2010). 

Eagle Ford Sluice 

 

Figure 5-59. Eagle Ford Sluice (USACE 2007) 

The Eagle Ford Sluice is located in the 2,000-acre Eagle Ford and West Fork area adjacent to the West 

Levee. The sluice is a two-cell 4-foot, 6-inch by 4-foot, 6-inch box conduit with an automatic flap gate 

and a hand-operated sluice gate (Figure 5-59). It includes an outlet structure (USACE 1969). 
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Ledbetter Dike C.S.G. 

 

Figure 5-60. Ledbetter Dike C.S.G. 

 

Figure 5-61. View West of Ledbetter Dike C.S.G. Drainage Ditch 

Located in the old channel of the West Fork of the Trinity River adjacent to the intersection of Kilgore 

Street and Ledbetter Drive, the Ledbetter Dike C.S.G. (also known as Canada Drive Sluice and Dike) 

contains two drainage ditches with an earthen causeway between them and two pumps within the berm. 

As designed, the Ledbetter Sluice and Dike is an earth dike with a maximum height of 30 feet with a 10-

foot crown, seal coating, and a 3:1 side slope (Figures 5-60 and 5-61). Additionally, the Ledbetter Dike 

was designed to contain two 48- x 72-inch concrete sluices with hand-operated hoists to control the gates 

(USACE 1960). A later modification in the 1960s added a gate-control structure, a two-cell 4- x 6-foot 

conduit, and an intake and outlet structure for that conduit (USACE 1969). In the 1990s, automated gate 

operators were added to allow for remote operation and pressure transducers were installed for reading 

water levels on both the upstream and downstream sides (City of Dallas Flood Control District 2010). The 

Ledbetter Dike C.S.G. is connected to Pumping Plant D (Delta) via the old river channel of the West Fork 
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of the Trinity River, where the stormwater collects at the pumping plant’s sump for drainage into the 

floodway. 

Grauwyler C.S.G. 

 

Figure 5-62. Grauwyler C.S.G. 

The Grauwyler C.S.G., or culvert, located at Grauwyler Road, consists of an intake structure with a 60-

inch diameter sluice gate at the opening of a 60-inch diameter concrete pipe culvert (USACE 1969) 

(Figure 5-62). The original culvert was modified with a Control Gate Structure in 1960. As with the 

Ledbetter Dike C.S.G., automated gate operators to allow for remote operation and pressure transducers 

for reading water levels on both the upstream and downstream sides were installed in the 1990s (City of 

Dallas Flood Control District 2010). The Grauwyler C.S.G. is connected to the Hampton Pumping Plant 

via the old river channel of the Elm Fork of the Trinity River, where the stormwater collects at the 

pumping plant’s sump for drainage into the floodway. 

Northwest Levee Sluices 

Both the “old” and “new” pump stations at the Northwest Levee in Irving include a sluice with a sluice 

gate through which water is diverted through the sump areas on the interior side of the levee wall and 

discharged to the Elm Fork Diversion Channel. A newer gravity sluice consisting of four 66-inch 

reinforced concrete pipes (RCP) was added to the area of the Loop 12 highway crossing the levee in 

1974. This sluice drains water to the sump area along the toe of the Northwest Levee.  
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5.11 HYDRAULIC PHYSICAL FEATURE 9: SUMPS 

 

Figure 5-63. Sump Ponds near Harry Hines Boulevard 

5.11.1 Physical Description 

The sumps are drainage ditches that collect local stormwater runoff and discharge it into culverts 

throughout the floodway system (Figure 5-63). They are most often located next to the land side of the 

levee walls where stormwater collects, with a 15- to 40-foot distance between the levee toe and the sump. 

The sump’s angled sidewalls range from 1:1 to 1.5:1 or 1:3 in slope, and are an average of 20 feet deep. 

Their shape can vary widely to accommodate the topography or structures in their location. Sumps are 

typically located adjacent to pumping plants where large sumps exist outside of the levees. Low-lying 

sumps, or wetland sumps, often contain permanent water and thus also contain vegetation. 

5.11.2 Structural History 

The original sumps constructed in 1928 consisted of the old channels of the Elm Fork, West Fork, and 

Main Stem of the Trinity River, as well as the borrow ditches created during levee construction. The 

overbank originally included sumps on both the river side of the floodway as well as the land side, but the 

river side sumps were removed during the USACE’s strengthening project between 1953 and 1959 

(USACE 1969). During that time, the USACE upgraded the sumps located at Eagle Ford Drive and 

Ledbetter Drive with gated culverts and dikes (USACE 1952). The city of Dallas also built six additional 

6- x 6-foot concrete box culverts through the East Levee at Pumping Plant B (Baker) (Furlong et al. 

2003). 

5.11.3 Existing Condition 

The sump areas appear to be in good condition overall. 

5.11.4 Sumps of the Dallas Floodway 

In 1969, 373 sumps of all sizes were noted to exist throughout the entire Dallas Floodway system 

(USACE 1969). They primarily flank the land sides of the levee walls where stormwater collects for 
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drainage into the diversion channel, and thus are primarily associated with the floodway’s six pumping 

plant complexes (refer to Subchapter 5.6 for discussions of these sumps). 

The old Trinity River channel is still located in its original meandering path north of the East Levee wall 

to serve as part of the interior drainage system in the industrial district north of the floodway (Figure 2-1). 

It serves as a basin, or sump, in which to collect and divert stormwater to the pumping stations along the 

East Levee; Pumping Plant A (Able), Pumping Plants B (Baker), and the Hampton Pumping Plant. 

Additionally, the Northwest Levee sump serves as the catch basin for the Northwest Levee’s two pump 

stations. The sump area extends along the interior of the levee wall. It typically carries about 6 to 12 

inches of water and is covered in mowed grass.  

5.12 HYDRAULIC PHYSICAL FEATURE 10:  EMERGENCY CONTROL STRUCTURES 

5.12.1 Physical Description 

Emergency control structures within the Dallas Floodway allow for the closure of two sanitary sewer 

lines that cross the East Levee, if necessary, due to excessive leakage or failure during periods of high 

water. The 60-inch emergency control structure associated with the Dallas Floodway was constructed at a 

60-inch sanitary sewer crossing that flows under the East Levee. This structure contains a concrete 

bulkhead, which can be lowered into a closed position when necessary. The associated building is a one-

story poured-concrete structure with a rectangular plan. The building is enclosed by a six-foot chain-link 

fence.  

5.12.2 Structural History 

The USACE added the 60-inch Emergency Control Structure at the end of the East Tie Back Levee in the 

late 1950s during the strengthening project of the Dallas Floodway. 

5.12.3 Existing Condition 

The emergency control structures appear to be in good condition overall. No changes were observed. 
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5.12.4 Emergency Control Structures of the Dallas Floodway 

60-inch E.B.I. Emergency Control Structure 

 

Figure 5-64 60-inch E. B. I. Emergency Control Structure 

The 60-inch E. B. I. Emergency Control Structure is located at the end of the East Tie Back Levee near 

Harry Hines Boulevard, due north of Regal Row (Figure 5-64). The structure is adjacent to a sump pond 

and the Park Cities Water Treatment Plant. This facility is a bulkhead gate structure surrounding a 5-foot-

high horseshoe conduit, and measures 5 feet, 8 inches by 6 feet in 9-inch-thick concrete (USACE 1969). 

The structure includes a small outlet gate structure including a concrete tower housing gate hoists for the 

sanitary sewer culvert below it (USCAE 1956). 

East Bank Interceptor 

 

Figure 5-65. East Bank Interceptor 

The East Bank Interceptor is located at the East Tie Back levee along with the Emergency Control 

Building (Figure 5-65). It is a valve structure housing a 36-inch diameter concrete pipe. It appears to be 

housed within a concrete platform at the sump ponds in this area. Access is restricted and the area is 

enclosed by a chain-link fence.  
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5.13 NON-HYDRAULIC PHYSICAL FEATURES WITHIN THE DALLAS FLOODWAY 

The non-hydraulic physical features within the Dallas Floodway engineering system are those that do not 

contribute to the function of the floodway drainage system, but that physically contact the floodway’s 

overbank. These include bridges and viaducts, electrical towers and power lines, and a recreation area; 

these are illustrated in Figure 5-66. The bridges, viaducts, and electrical power lines cross over the 

floodway but include piers that set into the floodway’s overbanks. 

5.13.1 Bridges 

Twenty-two bridges, including the ruins of a former bridge, cross over the floodway (see Table 3-3 

Bridges over the Dallas Floodway). The bridges’ supporting piers’ footprint within the overbank varies by 

bridge, but generally consists of concrete footings underneath the bridge spans (Figure 5-67). These 

footings do not impact the function of the floodway’s overbank area during flood events.  

Many of these bridges existed before the Dallas Floodway was created or were built between its initial 

construction and the USACE’s strengthening improvements completed in 1959. Although the bridges are 

physical features within the floodway, they serve as transportation connections of the greater city of 

Dallas and do not enhance or detract from the floodway’s flood control engineering operation. 
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Figure 5-67. Union Pacific Railroad Bridge, Looking Southwest 

5.13.2 Power Lines 

Power lines and electrical towers were included in the original plans set forth in 1928 and again were 

accommodated in the USACE’s plans in 1955. They currently still exist within the floodway overbank. 

Many of these towers and lines have since been replaced with upgraded structures since the USACE’s 

improvements in the 1950s, as necessary. The towers’ footprint within the overbank consists of single 

piers set into concrete footings (Figures 5-68 and 5-69; see historical and current locations of overhead 

electrical lines in Figure 5-70). Like the bridges, the power lines are non-hydraulic physical features 

within the Dallas Floodway that neither enhance nor detract from the floodway’s function as an 

engineering system for flood control. 

 

Figure 5-68. Power Line on the Overbank next to the West Levee due South of the  
Commerce Street Viaduct, Looking Southeast 
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Figure 5-69. Power Line on the Outside of the East Levee, Looking Southeast 
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5.13.3 Parks  

Although parks were part of the original floodway plans for the overbank in 1928–32 and again in the 

1950s, they were planned as non-hydraulic physical features that do not contribute directly to the Dallas 

Floodway’s engineering operations. Rather, the existing park and designated open spaces within the 

overbank are neutral features that neither improve nor hinder the floodway’s operations. These areas are 

Dallas County Open Space and Trammell Crow Lake Park. 

Dallas County Open Space has a designated 65-acre area adjacent to the West Fork, near Hunter-Ferrell 

Road and Singleton Boulevard. This area is undeveloped, but provides public access to fishing, canoeing, 

and boating on the West Fork of the Trinity River (USACE 1989). 

Trammell Crow Lake Park, located at 3700 Sylvan Avenue, was constructed in 1985 by the city of Dallas 

(Figure 5-71). The park is approximately 20 acres, and includes a 2.5-acre pond, walkways and benches, a 

picnic area, landscaping, an open field with sculptures, and a hard-surface parking area adjacent to Sylvan 

Avenue, due west. The park also has boat ramp access to the Trinity River diversion channel, which runs 

on the south side of the park. The grassy field adjacent to Trammell Crow Lake has concrete sculptures of 

life-sized cows. Development of the Trammell Crow Lake Park involved in-filling the land and planting 

trees for landscaping (USACE 1989). 

 

Figure 5-71. Aerial view of Trammell Crow Lake Park (Google Maps) 

5.14 SURVEY SUMMARY AND FINDINGS 

The following sections include an evaluation of the Dallas Floodway. This evaluation explains the 

relationship of the resource to the four types of significance established to qualify as a historic and 

cultural resource under NEPA, proposes a period of significance, and assesses its ability to convey 

significance to an observer. For the latter, the assessment identifies the essential physical features of the 

Dallas Floodway and is based on a comparative analysis of historic features and existing conditions. The 
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ability to convey significance is assessed for the overall resource as well as for individual structural 

components. 

This evaluation categorizes the Dallas Floodway as a structure. A structure is distinguished from 

buildings those functional constructions made usually for purposes other than creating human shelter. The 

floodway comprises an array of engineered components (10 different types of hydraulic physical features, 

as described in Chapter 5) that were designed and configured as one system to prevent floods. The 

components of the floodway function collectively to drain, collect, and contain water. Thus, this report 

evaluates the floodway as one large structure made up of numerous interconnected structural components 

related by function and physical development. 

As described in Chapter 3.0 Research Design, although an evaluation of a potential historic district could 

apply to the collective physical features of the Dallas Floodway, this evaluation categorizes it as a single 

unified engineering entity that constitutes a flood control machine. The floodway’s hydraulic physical 

features are the engineering components that make it operate as a unified unity to control floodwater and 

bypass urban Dallas. The Dallas Floodway would operate regardless of the presence of the non-hydraulic 

physical features, such as the bridges and power lines, which are not engineering components of the 

floodway’s operation. Therefore, this survey evaluates the Dallas Floodway as one contiguous entity that 

includes all of its underground and aboveground components as one engineering system working in 

concert. 

5.14.1 Significance 

The Dallas Floodway is locally significant for association with events that have made a significant 

contribution to the broad patterns of American history in the area of community planning and 

development. The Dallas Floodway has significant historical associations with flood control and the 

history of city planning and community development in Dallas. It comprises a major flood control and 

reclamation project that facilitated the physical expansion and growth of Dallas through the middle of the 

twentieth century.  

The floodway possesses local significance in the area of community planning and development for 

providing regional flood control and stormwater management that was instrumental to the development of 

Dallas and surrounding communities. The most devastating flood in the city’s history occurred in May 

1908 and catalyzed city planning in Dallas. At the time of the flood, the city had grown haphazardly on 

the east side of the Trinity River and was a tangle of streets and railroads. The river isolated the 

communities to the west and represented a barrier to the growth and development of Dallas. Dallas 

Morning News publisher and civic activist George Dealey persuaded the city of Dallas to hire landscape 

architect and city planner George Kessler to develop a city plan for Dallas. Flood control and reclamation 

of the Trinity River, accomplished through a massive engineering program, was at the heart of Kessler’s 

1911 A City Plan for Dallas, the first formal city plan for Dallas. A large-scale public works program 

remained essential to Kessler’s update of the city plan in 1920 and to the 1926 Ulrickson Committee’s 

bond proposal plan for financing a myriad of citywide improvement projects.  
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By the late 1920s, Dallas ultimately settled on a course of action for harnessing the Trinity:  to contain a 

relocated and channelized river within earth levees with the “necessary appurtenant structures” in order to 

reclaim more than 10,000 acres in the Trinity River floodplain (Myers, Noyes and Forrest Engineers 

1926). As outlined in the Ulrickson Committee’s plan, the floodway system was the primary part of a 

comprehensive plan for public works and civic improvements throughout Dallas that would be financed 

by property owners within the area to be reclaimed (i.e., bonds issued by the flood control districts): the 

city of Dallas, the county of Dallas, the railroads, and the utilities. Construction of the Dallas Floodway 

began in 1928, but the Great Depression thwarted the completion of the entire system as planned, 

resulting in a two-phase development of the floodway. During the second phase of development between 

1953 and 1959, the USACE Fort Worth strengthened the levee system, which had degraded under a lack 

of funding to maintain the structures, and enhanced the flood control drainage systems by adding three 

pumping plants and building the pressure sewers that had been left out during the cash-strapped first 

phase of development. Since its completion in 1959, the Dallas Floodway has effectively controlled 

flooding, enhancing the safety and welfare of Dallas’ citizens and protecting structures (including bridges 

and viaducts of state and Federal highways) and property. 

While the Dallas Floodway was integral to regional flood control and Dallas city planning efforts, just as 

importantly, it was instrumental (and continues to be) to the actual physical growth and development of 

Dallas. The floodway facilitated the growth of Dallas by providing thousands of acres of reclaimed land 

for development. Some development occurred in the vicinity of the floodway during the 1940s and 1950s, 

including initial commercial development in the Trinity Industrial District, and commercial and 

residential development in West Dallas. Substantial development occurred after the USACE Fort Worth 

District built the missing flood control drainage systems to complete the system in the late 1950s. 

Consequently, development in the Trinity Industrial District exploded in the 1960s and was nearly fully 

developed by the early 1970s. Stemmons Freeway, an important north-south connector in Dallas, is 

entirely within the reclaimed area. Stemmons Freeway enhanced the value of the reclaimed land adjacent 

to it and was a contributing factor to its commercial and industrial development. Trammell Crow and 

John and Storey Stemmons realized the enormous development potential of the reclaimed areas along the 

freeway, and along with the Industrial Properties Association, partnered to build several buildings in the 

1950s and 1960s that to this day, contribute to the economic vitality of Dallas. They include the 

Decorative Center, Furniture Mart, Trade Mart, Market Hall, and Apparel Mart. Other important 

developments in this area include the Anatole Hotel and the University of Texas Southwestern Medical 

Center and School. The Dallas Floodway changed the face of the city by providing large tracts of dry land 

that otherwise would not have been capable of meaningful development. 

The Dallas Floodway is not significant for a direct association with the lives of persons significant in our 

past. Several individuals who made important contributions to the history of Dallas were involved in the 

Dallas Floodway project. They include George Dealey, Leslie Stemmons, and John Stemmons. 

Nonetheless, the Dallas Floodway is not the property that best illustrates the respective important 

achievements and productive lives of these individuals.  
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George Dealey had an instrumental role in the development of the floodway. Historical records indicate 

he was the first to champion the idea of reclamation of the Trinity River for development. He used his 

newspaper, the Dallas Morning News, to raise support for the project and organized a few different 

planning organizations to spearhead local efforts. Nonetheless, Dealey’s contributions to the city of 

Dallas are many, and the Dallas Floodway is likely not the best example of his historical contributions. 

The structure itself does not directly illustrate the important achievements of Dealey.  

Leslie Stemmons is associated with the development of the floodway system for his role in the 

establishment of the Dallas Floodway as the creator and supervisor of the City and County of Dallas 

Levee Improvement District, which developed the Joint Plan of Reclamation and oversaw management of 

floodway construction between 1928 and 1932. Within the history of Dallas, Leslie Stemmons is also 

noted as an important business leader and real estate developer. He was the developer of several 

subdivisions in Oak Cliff, owner and director of the Atlas Metal Works in West Dallas, and director of 

two other companies (Maxwell 2009b). Thus, although Leslie Stemmons’ association with the Dallas 

Floodway is historically significant, his association with the floodway falls just short of the level of 

significance required for association with persons who made significant contributions to our history 

because his most significant achievements in community development are better illustrated by his other 

projects in Dallas.  

John Stemmons, son of Leslie Stemmons, helped to create the Dallas County Flood Control District, 

which operated and maintained the Dallas Floodway between 1945 and 1968 and contributed to the cost 

of strengthening the levees and constructing the missing interior drainage structures in the late 1950s. 

John Stemmons made important contributions to the history of Dallas through real estate development. 

John was president and part owner (along with his brother, Storey) of the Industrial Properties 

Corporation, which developed the Trinity Industrial District into an important business and industrial 

center in Dallas. The Industrial Properties Corporation, under the helm of John and Storey Stemmons, 

partnered with commercial real estate developer Trammell Crow in a number of successful commercial 

real estate ventures on reclaimed land in the Trinity River valley. Their multiple mart developments 

established Dallas as a leader in wholesale trade (TxDOT 2004, 27). As such, one or more properties 

associated with their complex of wholesale showrooms, such as Furniture Mart and Trade Mart, or the 

Trinity Industrial District are the best representatives of the important local historical contributions of 

John Stemmons, and not the Dallas Floodway. John Stemmons’ most significant achievements in 

community development are not illustrated by the floodway. 

In consideration of association with design, the Dallas Floodway is a significant example at the state level 

of an engineering system designed for flood control in Texas and development enhancement in Dallas. 

Although the Dallas Floodway is not exceptionally innovative in terms of engineering, it does embody 

distinctive characteristics of a type, period, and method of construction. The Dallas Floodway moves 

massive amounts of floodwater rapidly through a highly developed urban area using basic floodway 

design concepts that have remained largely unchanged in principle but radically changed in execution due 

to the advances in the application of the science of hydrology.  
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The entire Dallas Floodway as a hydraulic engineering machine clearly illustrates a pattern of features 

common to floodway resources through its presence of levees, pumping plant complexes, overbanks, 

pressure sewers, sluices, and all other hydraulic physical features that contribute to its function as a flood 

control machine. 

The Dallas Floodway expresses the visual, associative, and spatial qualities common to large-scale 

resources that are designed for flood control. As no two floodways are alike, the Dallas Floodway is 

individually tailored to meet the specific needs of moving Trinity River floodwaters from Dallas’ 

downtown and adjacent areas. Like all levees, the Dallas Floodway’s levees are continuous earthen berms 

that extend along the corridor of a body of water. A unique feature of the Dallas Floodway is the nearly 

one-half-mile-wide overbank between the two levee walls. The availability of the former floodplain 

during the 1920s made this distance possible, and it is a character-defining feature as a result.  

The Dallas Floodway was designed to be an engineering machine equipped to handle one of the nation’s 

highest-risk areas prone to flooding. To this end, the entire Dallas Floodway system illustrates levee 

design and floodway engineering between 1928 and the 1950s. The floodway’s first phase of construction 

consisted of steep 2:1-slope levee walls and four relatively small pumping plants. The USACE’s 

strengthening project illustrates the completion and enhancement of the 1920s engineering and design 

standards through its addition of two more pumping plants and additional pressure sewers, intakes, 

sluices, and outlet gate structures for all six pumping plants. Additionally, the USACE’s 1950s 

strengthening project exceeded the common 100-year SPF or 500-year SPF by improving the levees to an 

exceptional 800-year SPF to ensure protection from the floodwaters of the volatile Trinity River, thus 

enhancing the original design. Although the 1929–1932 levee design is not entirely visible underneath the 

USACE’s 1950s improvements, this historical evolution of engineering is visible through the four 1929 

Pumping Plants (Able, Baker, Charlie, and Delta), all of which are still present within the floodway.  

Thus, although the Dallas Floodway’s engineering may have employed well-established industry 

standards and designs of the 1928–1959 period, the floodway’s historic context demonstrates that the 

system was a singular and distinguished engineering achievement on the local level in Dallas, and at the 

state level in Texas. For these reasons the Dallas Floodway has been recognized by the Texas Section of 

the American Society of Civil Engineers (ASCE) for its reflection of “the practical application of civil 

engineering practice with respect to providing a solution for a regional flooding problem that aided future 

economic development of the Southwest region” of the United States (Texas Section ASCE 1989). 

The floodway is not significant for association with information potential because it is not a resource that 

has yielded or is likely to yield information important in history or our understanding of it. There is a 

plethora of historical documentation about the planning and construction of the floodway and reclamation 

that provide a comprehensive understanding of the individuals and historical, political, and economical 

issues behind the project’s development. Likewise, historical records and the floodway itself document 

the design, construction, operations, and technologies of flood control engineering.  
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Period of Significance 

Period of significance refers to the length of time when a property was associated with important events, 

activities, or persons, or attained the characteristics which make it significant. The period of significance 

of the Dallas Floodway is from 1928, the year construction began on the floodway, to 1959, the year 

construction was completed on the USACE’s strengthening of the system.  

The floodway is associated with the historic trend of flood control and reclamation of land for commercial 

and industrial development in Dallas; therefore, the period of significance is the span of time in which the 

floodway actively contributed to this trend. In this case, it is necessary to consider the span of time in 

which the floodway achieved the character on which this significance is based. The significance of the 

floodway began in 1928, when construction started on the levees and other components of the floodway. 

The period of significance extends to 1959, when construction of the entire floodway system as originally 

designed was completed. It does not end in 1932, when the construction of some of the original floodway 

components was completed because the Great Depression prevented completion of all the structural 

components necessary for the entire engineering system to work, i.e., prevent floods and drain the land for 

reclamation. While the levees held in the floods of 1935 and 1942, these floods demonstrated the poor 

condition of the system and the likelihood it would fail in the near future. Likewise, development was not 

practicable within the entire 10,000-plus-acre reclamation area after 1932 because of the incomplete 

nature of the system. Full implementation of a flood control system and reclamation for Dallas was not 

achieved until the USACE constructed the remaining components of the floodway and added structures to 

increase the capacity of the floodway. Upon completion of the 

floodway in 1959, Dallas finally secured long-term flood 

protection and thousands of acres of reclaimed land for 

commercial and industrial development; thus, 1959 terminates 

the period of significance.  

5.14.2 Ability to Convey Significance 

A property that conveys historic significance possesses several, 

and usually most, of these seven aspects: location, design, 

setting, materials, workmanship, feeling, and association (refer 

to Chapter 3 for their definitions).  

To convey its historic identity, it is not necessary for a resource 

to retain all its character-defining physical features or 

characteristics, but it must retain its essential physical features. 

(Please see Chapter 3.3.4 for a more detailed explanation of 

these terms.)  

As an engineered flood-control system, the Dallas Floodway’s primary significance is its impact on 

community planning and development by enabling reclamation of the natural Trinity River floodplain. Its 

character-defining features are those that contribute to the Dallas Floodway’s historic significance for 

A character-defining feature is a 

prominent or distinctive aspect, 

quality, or characteristic of a historic 

and cultural resource that contributes 

significantly to its physical character. 

An essential physical feature is a 

feature that defines both why a 

historic and cultural resource is 

significant and when it was 

significant. Essential physical features 

are the features without which a 

historic and cultural resource can no 

longer be identified. 
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associations with historic events and design. They include the following: 

 Water features: diversion channel, discharge channels, and sump areas 

 Spatial organization: the floodway’s footprint in the city of Dallas, the width of the floodway 

between the levees, and its relationship with the adjacent urban areas outside of the levees 

 Vegetation: planted or natural growth that allows the levees and the overbank areas to be 

unencumbered to aid the floodway system operations 

 Topography: the approximate height of the levee walls that bracket the low, flat areas of the 

overbank area 

 Circulation: the maintenance roadways at the levee crowns and toes 

 Structures: the six pumping plants, pressure sewers, associated outlet gate structures, sluices, 

intakes, dikes, and emergency control structure 

The essential physical features required to identify the Dallas Floodway are as follows: 

 The levees (East and West), comprised of trapezoidal cross sections of earthen material designed 

to contain stormwater inside a floodway; 

 The diversion channels, to divert and redirect the natural flow of the Trinity River and its Elm and 

West Forks; and 

 The overbanks, to contain stormwater in concert with the levees (Figure 5-72). 

These physical features are essential because they define why the Dallas Floodway is significant as a 

flood control structure built to protect Dallas from floodwaters and allow community development. These 

physical features are also essential to defining when the floodway was significant. The historical 

appearance of the floodway was defined by the East and West Levees, the diversion channels, and the 

overbanks. This is illustrated when one compares aerial photographs of Dallas before the construction of 

the levees and diversion channels and clearance of the overbank (Figure 4-8), during their construction in 

1929 (Figure 4-9), and the present character and appearance of the floodway (Figure 4-10). Without these 

essential physical features, the Dallas Floodway cannot effectively convey its significance. Without either 

the East or West Levee, it is not a floodway. Without the diversion channel, there would be no 

rechanneled Trinity River. Without the overbanks, there is not a way to contain the volume of floodwaters 

between the levees. 
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Figure 5-72. Dallas Floodway Essential Physical Features. 
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Other physical features of the floodway comprise the aboveground interior drainage structures (i.e., the 

pumping plants, sluices, outlet gate structures, intakes), floodwater retention features (the old Trinity 

River channel), and the transportation nodes (bridges). These features are not essential physical features 

because they are not necessary to the identification of the floodway as a hydraulically engineered system 

for flood control. The interior drainage structures function to convey water from the outside of the 

floodway to its interior. The old Trinity River channel functions as part of the interior drainage. The 

interior drainage structures support the eligibility of the Dallas Floodway through their function and 

design, but the Dallas Floodway can be identified easily regardless of the presence or absence of any 

particular interior drainage structure, which is dwarfed by the immense size and scale of the essential 

physical features that define and dominate the identity of the resource (Figure 5-73). The bridges are also 

physical characteristics of the floodway even though they are not a component of the floodway itself and 

do not contribute to its function. The presence or absence of any particular bridge is not essential to 

convey the significance of the floodway. Although the bridges are visible across the floodway, they are 

relatively small in scale compared to that of the essential physical features of the floodway, which 

encompass 5.7 square miles. 

 

Figure 5-73. Aerial View of Dallas Floodway Looking Northwest above Jefferson Viaduct 

The Northwest Levee is not an essential physical feature because it does not help to identify when and 

why the Dallas Floodway is significant. If the Northwest Levee was removed, the Dallas Floodway could 

still be identified as the same engineered flood control system that was under construction in 1929 (Figure 
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4-9). The same could not be said if either the East Levee or West Levee was removed. Furthermore, even 

though the Northwest Levee was initially related to the original floodway, it physically and operationally 

became divorced from the Dallas Floodway by its exclusion from the USACE enhancement project. The 

Northwest Levee was “officially” separated from the Dallas Floodway in 1968, when its operation and 

maintenance was transferred to the city of Irving as a hydraulic feature related to that city’s flood control 

system (Skipwith et al. ca. 2007).  

A resource’s significance and essential physical features are the basis for determining which aspects of its 

ability to convey its significance are most important. The aspects that are more important for the Dallas 

Floodway to convey its historical significance for association with events are Location, Setting, Feeling, 

and Association. In order for the Dallas Floodway to convey its significance in engineering, retention of 

Design, Materials, and Workmanship are more important than the other aspects. The Dallas Floodway is a 

dynamic and continuously functioning engineering system. As such, it requires routine maintenance and 

periodic repairs and upgrades. The assessment of the ability of the resource to convey its significance, 

especially its design and workmanship, takes this into consideration. 

Ability to Convey Significance for Association with Events 

Location 

The floodway retains the ability to convey significance through the aspect of location. The diversion 

channels and overbanks are in their original locations and although some channel erosion has occurred 

due to the dynamic nature of these hydraulic physical features, they generally follow their original 

alignment. No segments of the East or West Levees have been moved or re-aligned to take a different 

course. During the strengthening project between 1953 and 1959, which is within the period of 

significance, the USACE reestablished the 3:1 slopes from the original design by adding new layers of 

dirt fill to the crown and to the river side of the East and West Levees. As demonstrated in the cross 

sections of the working drawings (see Figure 4-12), this shifted the levee crown’s center alignment by an 

average of 20 feet toward the river channel. However, the levees occupy the same base as to when they 

were constructed in 1929–1932; the strengthening of the East and West Levees added to the existing base 

by adding fill on the river side. The geographical linear footprint of the levees has not changed since 

completion of the USACE’s strengthening project in 1959.  

All the other hydraulic physical features of the floodway, such as the sluices, pressure sewers, and 

pumping plants, remain on the original sites in which they were built. Because the essential physical 

features as well as the other hydraulic physical features of the floodway are in the same place as where 

they were constructed, the floodway retains its  ability to convey its local significance in community 

planning and development from 1928 to 1959 through location. 

Design  

For its historical significance for association with events, design considers the larger-scale qualities of the 

Dallas Floodway design, such as the scale, configuration, and original intent and functionality, for its 

purposes in flood control and urban development. The important design elements of the Dallas Floodway 
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are the levees, diversion channels, and overbanks, which collectively work to prevent flooding. In its 

earlier period of development, the floodway was designed with earthen levees constructed on each side of 

a relocated Trinity River and the river’s confluence with the West and Elm Forks. The diverted route of 

the river was designed as a straight channel excavated one-half mile west of its original snaking course, in 

the middle of the floodplain (the overbanks), which was cleared of obstructions save for a few telephone 

and power lines and the piers of existing and future vehicular or railroad bridges and viaducts. The new 

confluence of the West and Elm Forks with the Trinity River was also placed in the middle of the 

floodplain. The spatial arrangement of all the hydraulic physical features comprised a long and broad 

corridor of open land contained within embankments (the levees) that cut through the dense urban 

environment of Dallas:  its central business district on the east and the communities of Oak Cliff and West 

Dallas on the west.  

During the 1950s period of enhancement of the Dallas Floodway by the USACE, the intent and 

functionality of the design of the floodway remained the same as in the earlier period of its development. 

As such, the design of the essential physical features for the 1950s enhancement shares the same overall 

design attributes from the early period of floodway development:  trapezoidal earthen levees containing a 

broad corridor of flat, nearly open land (the floodplain) through the city, and diverted river channels on 

straight alignments in the middle of the floodplain.  

The Dallas Floodway retains all the hydraulic physical features from its original design. Most 

importantly, the essential physical features of the floodway—the East and West Levees, the diversion 

channels, and the overbanks—are intact. However, the configuration of two segments of the levees has 

been altered by the addition of two new pipelines within the past ten years (Figure 5-74). Earth and gravel 

cover the pipes as they extend over the levees. The pipes are approximately four feet tall and 12 feet wide. 

The pipes are then buried beneath the floodway proper (the overbanks). Given their relatively small size 

and scale in comparison to the levees (28 feet high and 10.9 and 11.7 miles long [West and East Levee, 

respectively]), the pipelines have an inconsequential impact on the design of the floodway (Figure 5-75). 
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Figure 5-74. View South-Southwest of the Overbank Showing one of the New Pipelines on the 

Riverside Wall of the East Levee 

 

Figure 5-75. Aerial View Looking West Showing Scale of Pipelines Relative to Dallas Floodway 

Pipeline at West Levee 

Pipeline at East Levee 
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The addition of the New Frazier Dam in 1965 comprises a relatively minor modification to the Elm Fork 

Diversion Channel. The city of Dallas built the dam for enhanced control of runoff. As a straight, dredged 

channel to carry redirected floodwaters, the Elm Fork Diversion Channel still physically and functionally 

performs as originally designed. No design changes to the Trinity River or West Fork diversion channels 

were observed. 

The original design for the floodway took into account crossings by five major viaducts and four minor 

roads, as one of the goals of preventing floods was to allow more reliable connections between Dallas and 

West Dallas and Oak Cliff. The levees were originally designed around the existing Houston Street 

Viaduct (Figure 5-76), and the foundation of the viaduct was protected during construction of the main 

diversion channel (Myers, Noyes and Forrest Engineers 1926). During the 1950s strengthening project, 

the USACE designed the crown of the levees to be at or below the superstructure of existing bridges and 

viaducts and the side slopes to envelope existing bridge piers (USACE 1954b) (Figure 5-77). The design 

also took into account the structures of bridges and roads that were under construction in the mid 1950s: 

U.S. 67 (the current westbound IH-35E/U.S. 67/U.S. 77), the Dallas Fort Worth Turnpike (the current IH-

30), and the Sylvan Avenue at-grade crossing.  

Several more bridges (e.g., Jefferson Viaduct, Westmoreland Road, Irving Boulevard, SR 356, westbound 

SH 482, Loop 12, and DART) presently cross over the floodway, but the heights of the new bridges are 

nearly the same as that of the older bridges, so the spatial relationship of the new bridges to the floodway 

is quite similar. The decks of the post-1959 bridges are several feet above the crown of the levees (Figure 

5-78). Nonetheless, construction of these bridges did not alter the form, structure, or plan of the levees or 

other floodway component structures. Furthermore, the City and County of Dallas Levee Improvement 

District and the Dallas County Levee Improvement District No. 5 accounted for future bridges to cross 

over the floodway, and as such, specified in the Joint Plan of Reclamation certain design guidelines for 

bridges to protect the function of the levees, diversion channels, and overbank. The plan states:  “Existing 

and future structures such as bridges, viaducts, trestles, etc., crossing the floodway shall be without 

embankment between the levees with a channel span of approximately 150 feet, the balance of the 

structure to be trestle or pier and girder construction. The bottom of the superstructure of all bridges or 

other structures crossing the floodway shall be at or above levee grade and the structures shall be free 

from longitudinal bracing below levee grade” (Myers, Noyes and Forrest Engineers 1926). The foresight 

of the districts to plan for and provide specific design attributes for the inevitable addition of more bridges 

over the floodway has ensured the historic design and overall historic character of the floodway remain 

intact. 
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Figure 5-76. View Northwest of Arch of Houston Street Viaduct Spanning the East Levee 

 

Figure 5-77. View Northwest of Continental Street Viaduct (behind Woodall Rodgers Pressure 

Sewer Outlet Gate) Spanning the East Levee 
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Figure 5-78. View East-Southeast of the Houston Street Viaduct, Jefferson Boulevard Viaduct, and 

IH-35 Bridge (from front to back) on and over the West Levee 

The intent and functionality of the design of the floodway has remained the same as in its period of 

development between 1928 and 1959. Although a number of new physical features have been added to 

the floodway, they are largely consistent with the original design qualities and attributes of the floodway 

system. The Dallas Floodway still retains a sufficient amount of its historic design elements to convey 

significance for its historical associations with community planning and development in Dallas from 1928 

to 1959. 

Setting 

Because much of its historical significance derives from the impact of the flood control system on the 

urban development of the city, setting must consider the intent of the Dallas Floodway to reclaim land for 

the expansion of the metropolitan area. During its early period of development, areas adjacent to the 

downstream end of the floodway consisted of urban commercial and residential development. The mid-

rise buildings of downtown Dallas rose to the east beyond the vacant hydraulic fill area. Bordering the 

west side were the residential neighborhoods of Oak Cliff and West Dallas. Largely undeveloped areas 

bordered the upstream sides of the floodway. By the later part of the period of significance, the 

development of the existing areas had intensified. A few high rises punctuated the Dallas skyline. 

Commercial and industrial development had expanded farther west, adjacent to the upstream half of the 

floodway. Only a small amount of industrial development had occurred in the hydraulic fill area.  

At the present time, the setting surrounding the floodway exhibits both continuity and change. The 

floodway system still defines the western edge of the business district and also delineates the east 

boundary of the communities of Oak Cliff and West Dallas. The floodway itself comprises open space 
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between the two urban areas, linked by road and rail bridges. This same type of urban environment exists 

today, only the density of development in the communities on either side of the floodway has changed. 

Since 1959, the hydraulic fill area was completely developed into the Trinity Industrial District, and 

commercial, industrial, and institutional properties fill in the areas all along the north side of the floodway 

in great density. West Dallas completely encompasses the area south of the floodway, with low-rise 

residential, commercial, and industrial properties. 

Setting often reflects the basic physical conditions under which a property was built and the functions it 

was intended to serve. The intent of the Dallas Floodway was not only to provide an open swath of land 

next to the city to contain discharged stormwater, but also to reclaim an otherwise undevelopable 

floodplain to enlarge the surface area of buildable land near Dallas’ central business district so the city 

could continue to grow. Thus, it is only natural that the setting of the area surrounding the floodway has 

changed since the USACE completed construction in 1959. No urban landscape is frozen in time. The 

urban environment surrounding the floodway evolved between the first and second phases of construction 

of the floodway, and it continued to evolve after the system was completed in 1959. Land reclaimed as a 

result of the floodway system was intended to be developed, and indeed, has been.  

Considering the dynamic urban environment within which the floodway was built and continues to exist, 

the Dallas Floodway retains the setting to convey its significance with community planning and 

development in Dallas between 1928 and 1959. 

Materials 

Because the historical significance of the Dallas Floodway is largely derived from its function, the 

assessment of materials evaluates whether changes to the use of materials have affected the function or 

historic character of the floodway and its essential physical features. The original materials of the levees 

consisted of compacted clay soil covered with grass. The source of the fill used in the original 

construction of the levees is not known, but for the USACE strengthening project, the fill came from the 

material that was removed from the river side crown of the existing levees and from excavation of 

existing and new sumps in the floodway. After the levees were strengthened in the 1950s, their crowns 

were widened and graded for a roadway. Riprap, instead of grass, covered the river side slopes of the 

levees under bridges over the floodway. For the Trinity River diversion channel, riprap was used to line 

portions of its dirt banks. Because preparation of the overbanks meant clearing the floodplain of timber, 

brush, and other obstructions, the historical materials of the overbanks comprise dirt and grass.  

The  materials of the levees has been somewhat diminished, as some fill has been removed and replaced 

with new fill in selected segments of the levees where erosion, cracking, or subsidence has occurred. New 

fill material has been used to stabilize the affected areas; however, the majority of fill used to construct 

the levees during the period of significance still makes up the majority of the existing levee system. In 

some cases, fill for repairs is obtained from borrow pits in the overbank. In the case of the late 1990s 

project that flattened the river side levee slopes to 4:1 on the East and West Levees downstream of the 

Union Pacific Railroad Bridge and Continental Street Viaduct, respectively, excavated material came 
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from overbank borrow pits and the widening of the Trinity River diversion channel downstream of the 

Continental Street Viaduct (HNTB 2009). Grass covers the areas of new fill, so the non-historic material 

is not visible. 

Pylons of some of the post-1959 bridges pierce the levee walls. In addition, the sides of the levees where 

the bridges cross them have been covered in concrete or riprap. As a result, original fill material has been 

removed, altered, or obscured in these areas. The use of concrete on levee slopes under selected overhead 

bridge crossings is inconsistent with the historic character of the levees. Although this has affected the 

materials of the levees, the affected areas encompass a relatively small area of the levees compared to its 

overall surface area, and does not affect the ability of the levees to perform their intended purpose.  

Within the overbank, the only material change noted was the addition of two asphalt-paved parking areas 

at Trammell Crow Lake Park. The function and character of the overbank is not affected by the parking 

lots because it is still a flat stretch of open land. Additionally, these paved surface areas cover a 

considerably small area of the overbank, so they do not compromise the material of the overbank. No 

significant material changes to the diversion channels were observed. 

The essential physical features of the floodway—the levees, overbank, and diversion channels—retain 

most of their historic materials. In comparison to the larger surface area and volume of the floodway’s 

essential physical features, the amount of new materials that has been added is small. Because the use of 

the small amount of new materials does not inhibit the function or compromise the historic character of 

the essential physical features, the Dallas Floodway still retains the materials to convey significance for 

its historical associations with community planning and development in Dallas from 1928 to 1959.  

Workmanship 

Workmanship is an aspect that is of less relevance to the ability of the Dallas Floodway to convey 

significance for its historical associations with mid-twentieth century community planning and 

development in Dallas than location, setting, materials, feeling, and association. The floodway is a type of 

engineering structure that exhibits minimal amounts of craftsmanship. Workmanship is not readily 

applicable to the essential physical features of the Dallas Floodway. For instance, excavation of the 

diversion channels and sumps in the overbanks, and placement of embankment materials and soil 

compaction of the levees was completed mechanically with construction equipment. Likewise, the 

continued maintenance of these hydraulic physical features is by mechanical equipment.  

The floodway’s essential physical features historically have lacked evidence of any notable workmanship. 

As the floodway’s essential physical features are still characterized by minimal amounts of craftsmanship, 

the Dallas Floodway meets the threshold of workmanship to convey its local significance in community 

planning and development between 1928 and 1959. 
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Feeling  

Assessing the impact of changes in design, setting, and materials (location is unchanged) is helpful in 

determining whether the floodway sufficiently conveys the historic sense of a flood control system during 

the period of significance. The form and arrangement of the essential physical features remain largely 

unchanged since 1959. Collectively the grass-covered earthen berms (levees) and flat, grass-covered 

floodplain bisected by a straight water channel clearly identify the function of this resource, despite a bit 

of vegetative intrusion and a few more bridges crossing over it. The addition of new fill to repair 

segments of the levees or accommodate a flatter slope at the downstream ends is not discernible to the 

average Dallas resident and does not impact the visual or functional qualities of the levees. The physical 

and visual relationship of the Dallas Floodway with the adjacent urban environment has continued from 

the period of significance, even though land use and the density of surrounding development have 

changed.  

The feeling of this system is most apparent in the middle of the floodway, whether at grade or on a bridge 

overlooking the overbank. Here, the feeling of this massive public works project, with its long levees, 

linear river channels, drainage structures, and wide, open basin, is apparent (Figures 5-79 and 80). It is 

clearly evident when the floodway is full and the levees contain stormwater (Figure 5-81).  

Because the Dallas Floodway remains identifiable as a flood control system and retains the physical, 

functional, and visual qualities that evoke a sense of time and place within the period of significance, the 

floodway possesses the aspect of feeling to convey its significance for historical associations with 

community planning and development in Dallas from 1928 to 1959. 
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Figure 5-79. Panoramic View Southeast from the Commerce Street Bridge 

 

Figure 5-80. Panoramic View Southeast from the East Levee near the Confluence 
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Figure 5-81. View East-Southeast of the Dallas Floodway During 1990 Flood                                  
(photo provided by the City of Dallas) 

Association 

The floodway retains its association with flood control and development enhancement in Dallas. The 

hydraulic physical features of the floodway system are in place and intact. The historical association 

between the floodway and urban corridor has been maintained and substantial development has occurred 

around the floodway as intended. There are no intrusions in the floodway that have blocked or changed its 

view sheds or site lines from within the floodplain. All the character-defining features that existed when 

the floodway attained significance are still present today and largely unchanged since the period of 

significance. Thus, the Dallas Floodway conveys its historical association in community planning and 

development because it is still serving its original function in flood control and drainage of developed 

land as in its historic period of significance. 

Ability to Convey Significance for Association with Design 

Location 

The floodway retains the ability to convey significance through the aspect of location. The diversion 

channels and overbank are in their original locations and although some channel erosion has occurred due 

to the dynamic nature of these hydraulic physical features, they generally follow their original alignment. 

No segments of the East or West Levees have been moved or re-aligned to take a different course. As 
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discussed under the assessment of location for association with events, the base of each levee is in the 

same location as when they were originally constructed. The bases of the East and West Levees were 

broadened on the river side during the USACE strengthening project in the 1950s. No segment of the 

levees has been moved since the completion of the USACE’s strengthening project in 1959. All the other 

hydraulic physical features of the floodway remain on the original sites in which they were built. 

Therefore, since the geographical linear footprints of the essential physical features have not been moved 

and the other hydraulic physical features of the floodway remain in the same place where they were 

constructed, the floodway retains its ability to convey its significance as an important statewide example 

of an engineering system designed for flood control and development enhancement from 1928 to 1959 

through location. 

Design 

As an important example of an engineering system for flood control and development enhancement, the 

aspect of design focuses on the structure itself in terms of the form and combination of the system’s 

hydraulic physical features. In its earlier period of development, the form of the levees was trapezoidal, 

with steep 2.5:1 slopes (as built), a narrow crown, and an average height of 26 feet. The form of the 

levees, however, was changed by the USACE in its design to strengthen them. The East and West Levees 

retained a trapezoidal profile, but the size of the levees was augmented by additional fill, resulting in a 

flatter slope (to 3:1) and a broader base and crown. The average height of the levees also increased to 28 

feet. 

Repairs to segments of the levees have modified their form. In the late 1990s, a drainage improvement 

project involving the East and West Levees included flattening the river side levee slope to 4:1 

downstream from approximately 300 feet south of the Union Pacific Railroad Bridge on the East Levee, 

and downstream from approximately 900 feet north of the Continental Street Viaduct on the West Levee 

(HNTB 2009). This was undertaken to strengthen the levees and prevent slides of the walls. The change 

in the design slope occurred on only the river side portions of the levees and is not visually apparent when 

observing the levees, nor the floodway as a whole. These segments of the East and West Levees still 

retain the trapezoidal cross section that characterizes their form and structure. Otherwise, repaired areas of 

the levees are built to preserve the existing 3:1 slope of the levees. 

Flood control at the north end of the Elm Fork Diversion Channel was enhanced in 1965 when the city of 

Dallas built the New Frazier Dam across the channel. From a design aspect, a very small segment of the 

diversion channel was affected by the addition of the 180-foot-long gravity dam. The channel itself 

retains its original design attributes of a straight, dredged channel for carrying redirected floodwaters. 

The interior drainage structures, i.e., the pumping plants, pressure sewers, sumps, sluices, etc., are the 

“necessary appurtenant structures” for land reclamation. To drain the “overflowed lands,” the design of 

the floodway from its earlier period of development provided five separate areas on each side of the 

levees, two on the east and three on the west, with sluice gates and conduits (pressure sewers) and/or 

pumping plants to allow stormwater to pass through to the interior of the floodway. With three more 
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pumping plants and two more pressure sewers added during the 1950s improvements, the arrangement of 

these interior drainage structures next to and through the levees remained. The design for the system was 

augmented by the addition of interior drainage features (sluices and culverts) in the old channels of the 

West and Elm Forks. The old West and Elm Fork channels are natural conduits for run-off into the 

floodway interior. The culverts and other structures associated with these features were of standard 

concrete construction.  

Since 1959, the design of the floodway’s drainage system has been augmented a few times with 

additional interior drainage structures to enhance the floodway capacity. Three pumping plants (New 

Baker, New Hampton, and New Pavaho) were added in 1975. Each was built next to the existing 1929 

and/or mid-1950s pumping plants. Two pressure sewers and outlet gate structures, Woodall Rodgers and 

Coombs Creek, have also been added (1979 and 1989, respectively). Like the new pumping plants, the 

pressure sewers were built next to existing ones. Thus, the distribution and configuration of the 

floodway’s later interior drainage structures and the spatial relationships between them is consistent with 

the floodway design from the period of significance.  

The continuing urban development made possible by the floodway has resulted in increased runoff, and 

combined with changing design standards, has resulted in numerous comparatively small changes to the 

system and its design since 1959. However, the overall design of the system has not changed since 1959. 

The Dallas Floodway still conveys the identity for which it is significant by possessing the essential 

physical features of the original 1928 and 1950s design: the levees, the diversion channel, and the 

overbanks. Moreover, all the original 1929 pump stations are intact with few alterations, as is the 1950s 

additions by the USACE. Therefore, the Dallas Floodway retains the aspects of its design to convey its 

significance as an important example at the state level of an engineering system for flood control and 

urban development. 

Setting 

The setting of the Dallas Floodway as an important example of an engineered water control system relies 

heavily on the qualities and character of the land contained within the floodway (between each levee and 

diversion channel) during the period in which it attained significance. During the period of significance, 

the setting within the floodway was characterized by flat, open land with wide vistas of the floodplain and 

the city beyond. Breaks in the grass-covered overbanks were provided by the linear edges of the diversion 

channel or periodic sumps. A few trees here and there dotted views up and down the floodway. The grass-

covered embankments of the levees not only physically contained the floodplain, but because of their 

height, also visually defined its edges. Visual elements along portions of the levees included power lines. 

Extending across and above the broad plain of the downstream end of the floodway were a few bridges 

during the early period of the floodway’s development; by the 1950s enhancement several more of these 

linear structures characterized both the downstream and upstream portions of the floodway.  

The setting inside the floodway is still largely characterized as a broad swath of flat, open grassy land 

with extensive views within and beyond the floodplain landscape (Figures 5-79, 5-80, 5-82, and 5-83).  
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Figure 5-82. Panoramic View Northwest from Commerce Street Bridge 

 

 

Figure 5-83. Panoramic View East from East Levee at Hampton Pumping Plant 
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The tall, grass-covered levees visually define the sides of the overbanks, which contain many more trees, 

primarily along the banks of the diversion channel. The floodway setting inside the floodway has 

experienced some change since the USACE completed construction in 1959.  

Several non-hydraulic physical features have been added within the floodway:  additional bridges, power 

transmission lines, and Trammell Crow Lake Park. Although additional bridge crossings over the 

floodway have been constructed after the period of significance, they are still consistent with historic 

patterns of development; as described above, the design and development of the floodway system 

included provisions for multiple transportation crossings. Figures 5-77, 5-78, 5-82 and 5-83 show the 

overhead power lines that are within the overbank or are next to the land side of the East Levee. These 

utility lines consist of skeletal steel towers that comprise a very small footprint in the land area of the 

overbank. They do not create a physical or visual barrier in the floodway system. More importantly, the 

presence of utility lines in the floodway is not inconsistent with its setting from the period of significance. 

The USACE as-built drawings of the Dallas Floodway in 1955 depict several power lines (USACE 1955) 

(refer to Figure 5-70). Segments of two of the current power lines follow the same routes as power lines 

that were present in 1955. Furthermore, the 1926 Joint Plan of Reclamation and 1928 plan update 

included provisions for utility lines in the floodway: “All gas, oil, water and other pipe lines, telephone, 

telegraph and power and light lines and other structures within the [levee districts] will necessarily be 

required to conform to the plans of the [Levee] Districts” (Myers, Noyes and Forrest Engineers 1926). 

The 1985 Trammell Crow Lake Park, which includes a lake, boat launch, and parking lots, lies within the 

overbank (Figure 5-84). However, the features of this park retain a low profile and the park has no 

buildings and structures to obstruct the overbank. The construction of the park, which encompasses 

approximately 20 acres or 0.03 square miles, is a relatively minor change in the floodway when 

considered within the larger scale of the Dallas Floodway engineering system, which covers roughly 5.7 

square miles (Figure 5-85). Moreover, the presence of the park in the floodway is not contrary to the 

original conception of the physical character of the overbank. In the 1928 Joint Plan of Reclamation, the 

designers of the Dallas Floodway acknowledged that because of the necessity to perpetually maintain the 

overbank in an unobstructed condition, it would “assume ultimately, a park like aspect” and create the 

potential that “the City will make [the overbank] public recreational grounds” (Morgan Engineering 

Company 1928). 
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Figure 5-84. View East of Trammell Crow Lake Park 

 

Figure 5-85. Aerial View of Dallas Floodway Looking Northwest 

The post-1959 non-hydraulic physical features in the floodway are dwarfed by the scale of the floodway 

and do not significantly impact the setting. The Dallas Floodway remains a large, linear, open green space 

between the urban environs of Dallas on the east and West Dallas and Oak Cliff on the west with non-

Trammell Crow Lake Park 
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hydraulic physical features that are still consistent with patterns of development in the floodway that date 

back to the period of significance. The Dallas Floodway, therefore, retains the setting to convey its 

significance as an important example of an engineering system designed for flood control and 

development enhancement from 1928 to 1959. 

Materials 

For its significance in the area of engineering, the assessment of materials considers the effects of 

material alterations on the ability of the engineering system to convey a sense of place and time. The 

earlier section on the materials for association with events describes the materials that were historically 

used to construct the floodway’s essential physical features, and what non-historic materials have been 

added since 1959. As indicated previously, portions of the levees have been repaired with new fill, poured 

concrete has been added to the levee walls under selected bridges to prevent erosion and subsidence, and 

two asphalt-paved parking lots for Trammell Crow Lake Park have been built in the overbank. The Dallas 

Floodway is an ongoing, dynamic system. It was designed to change as engineering needs increased to 

meet continuing development. Therefore, it is not surprising then that some of the essential physical 

features of the floodway structure have been repaired or modified since their construction as needs have 

changed.  

The original materials of the other hydraulic physical features of the Dallas Floodway, although not 

essential physical features, vary by the type of structure. All the pumping plants built in 1929 and all but 

one of the pumping plants built in the 1950s by the USACE are brick; one of the 1950s pumping plants 

(Pavaho) was constructed of reinforced concrete. Structures associated with the pumping plants, such as 

intake structures and outlet structures, are poured concrete and the intake opening is covered by metal 

grates (i.e., the trash racks). Intakes for the pressure sewers were built the same way as the intake 

structures at the pumping plants:  reinforced concrete walls and metal trash racks over the opening. Valve 

vents, culverts, emergency control structures, and pressure sewer outlet gate structures, whether from the 

floodway’s earlier period of development or the 1950s enhancement, were also constructed of reinforced 

concrete. For the latter, steel I-beams support the concrete walkway and steel tube guard rails. 

These hydraulic physical features of the floodway retain sufficient original materials. Records were not 

found concerning repairs or improvements to the gates of the outlet structures. However, it can be 

assumed that some of the gates have been repaired or replaced over the years with ones of the same or 

similar materials and design. Changes of this nature are expected and do not impair the ability of the 

structures to convey their function and significance to the system. Due to natural material degradation, 

riprap has been removed or replaced around intakes and outlet structures and new riprap had been added 

at the outlet gate structure of the Hampton Road Pumping Plant’s discharge channel to prevent erosion. 

This is to be expected given the dynamic nature of these hydraulic features, and does not compromise the 

overall quality of materials of the structures. The materials of the four 1929 pumping plants (“Old” Able, 

Baker, Charlie, and Delta) is somewhat diminished by the removal of some original windows and infilling 

the openings with brick, but the rest of these structures appear to be intact (Figure 5-86). No alterations or 

modifications to the 1950s pumping plants were observed. 
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Figure 5-86. View East of 1929 Able Pumping Plant (1953 Able Pumping Plant in Background) 

The essential physical features of the Dallas Floodway retain most of their historic materials. Non-historic 

materials have been introduced, but represent a small amount when considered within the large scale of 

the surface areas of the floodway’s physical features. Some non-historic materials also have been 

incorporated in minor elements of the other hydraulic physical features. These do not represent substantial 

alterations that compromised the overall historic character of the physical features. Therefore, the 

floodway still retains a sufficient amount of its materials to convey significance as an engineering system 

for flood control and development enhancement. 

Workmanship 

For consideration of workmanship, the floodway is a type of engineering structure that exhibits minimal 

amounts of craftsmanship. This aspect is not readily applicable to the essential physical features of the 

Dallas Floodway. For instance, excavation of the diversion channels and sumps in the overbanks, and 

placement of embankment materials and soil compaction of the levees was completed mechanically with 

construction equipment. Likewise, the continued maintenance of these hydraulic physical features is by 

mechanical equipment. Qualities of workmanship are more apparent on the other physical features of the 

floodway. The only example of craftsmanship in the floodway system is on display on the exterior of the 

1929 pumping plants, which feature modest decorative brickwork and clay tile coping (Figure 5-86). The 

brick pumping plants from the 1950s exhibit plain brick laid in a traditional common bond pattern. The 

1954 Pavaho Pumping Plant, built of reinforced concrete, exhibits a bit of ornamental embellishment with 

three recessed bands below the parapet (Figure 5-33).  

The floodway’s hydraulic physical features historically have lacked evidence of any notable 

workmanship. As the floodway’s hydraulic physical features are still characterized by minimal amounts 
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of craftsmanship and no changes have occurred to the few modest displays of architectural details on the 

pre-1960 pumping plants, the Dallas Floodway meets the threshold of workmanship to convey its 

significance at the state level as an example of an engineering system for flood control and development 

enhancement between 1928 and 1959. 

Feeling 

The floodway retains the design, location, materials, and setting to convey the feeling of an engineered 

flood control structure from the mid-twentieth century. The combined effect of these aspects illustrates 

how the structure possesses significance (refer to the section on the feeling of the floodway for 

association with events). Comparative “then and now” photos of historical conditions during the 1950s 

strengthening project and existing conditions, which follow this section in Table 5-2, illustrate the extent 

that the feeling of the resource remains. These photos demonstrate that the floodway system retains those 

features and qualities that evoke a sense of time and place from the period of significance. Therefore, the 

Dallas Floodway possesses the feeling to convey its significance as an example of an engineering system 

for flood control and development enhancement from 1928 to 1959. 

Association 

The Dallas Floodway retains its association as an example of a mid-twentieth century engineered flood 

control system through the retention of the natural and built physical features within the floodway system. 

The engineering system is still in place and the floodway remains effective in controlling flooding. The 

hydraulic physical features of the floodway and the relationship among them are largely unchanged since 

the period of significance. The Dallas Floodway remains identifiable as a flood control system, and thus, 

retains its association to convey its significance in engineering as a flood control and drainage system 

during the period of significance. 
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Table 5.2. “Then” and “Now” photographs illustrating historical and existing conditions of selected 
Dallas Floodway structures 

Pumping Plant B (Baker) Outlet Gate Structure 
Then:  June 6, 1958 Now: December 2009 

Pumping Plant A (Able), Old and New 
Then: June 8, 1954 Now: December 2009 

 

Pumping Plant A (Able) 
Then: June 8, 1954 Now: December 2009 

Lake Cliff Pressure Sewer 
Then: December 12, 1955 Now: December 2009 

Old Coombs Creek, Outlet 
Then: December 10, 1956 Now: December 2009 
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Table 5.2. “Then” and “Now” photographs illustrating historical and existing conditions of selected 
Dallas Floodway structures 

 

Coombs Creek, Intake and Levee 
Then: December 10, 1956 Now: December 2009 

Pavaho, Outlet, 8-Foot Flap Gates 
Then: March 4, 1955 Now: December 2009 

Pavaho, Inlet and Completed Structure 
Then: December 10, 1956 Now: December 2009 

Turtle Creek, Intake Structure 
Then: March 13, 1957 Now: December 2009 
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Table 5.2. “Then” and “Now” photographs illustrating historical and existing conditions of selected 

Dallas Floodway structures 

Turtle Creek, Overflow Section 
Then: September 10, 1957 Now: December 2009 

Pumping Plant D (Delta), Outlet Gate and Discharge Channel 
Then: September 12, 1955 Now: December 2009 

Belleview, Outlet Gate Structure 
Then: June 6, 1958 Now: December 2009 

Pumping Plant C (Charlie), Outlet Gate Structure 
Then: June 6, 1958 Now: December 2009 
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Table 5.2. “Then” and “Now” photographs illustrating historical and existing conditions of selected 
Dallas Floodway structures 

Elm Fork Sluice, Outlet Gate Structure 
Then: June 6, 1958 Now: December 2009 

Dallas Branch, Outlet Gate Structure 
Then: June 6, 1958 Now: December 2009 

Hampton Pumping Plant 
Then: December 18, 1957 Now: December 2009 

Source of historical photographs: USACE 1960 
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In summary, the Dallas Floodway is significant as a structure for its historical association with events of 

local significance in the area of community planning and development and for its state significance in the 

area of engineering. As a flood control system, the floodway had, and still has, an important role in 

protecting Dallas and furthering its growth and development. Because of the Dallas Floodway, thousands 

of acres of land in the Trinity River floodplain were reclaimed, spurring substantial urban growth and 

development in the city. As an engineering system, the floodway itself is an important example of how 

standard engineering design was employed to meet the extreme design parameters of the site. The 

resultant phased design and execution demonstrates a singular and distinguished engineering achievement 

in the Dallas context and beyond.  

The period of significance extends from 1928 to 1959, which covers its phased construction. The 

floodway retains the essential physical features to illustrate its function and purpose for flood control and 

reclamation. The floodway retains the aspects of location, setting, materials, feeling, and association, and 

to a lesser degree, design. Due to the inevitable design changes that have occurred (i.e., additional 

pumping plants, pressure sewers, and sluices), design and workmanship are not as relevant to the local 

significance of the floodway in community planning and development. For association with design, 

however, the floodway still retains a sufficient amount of design and workmanship to convey significance 

as an engineering system for flood control and development enhancement. 

The Dallas Floodway retains its historic ability to convey significance to the 1928–1959 period of 

significance. The floodway possesses the ability to convey significance because it retains the identity for 

which it is significant. A basic test for a property with significance for important historical associations is 

whether a historical contemporary would recognize the property as it exists today. A historical 

contemporary, such as a Dallas citizen, floodway project engineer, or city planner from the floodway’s 

period of significance, would readily recognize the Dallas Floodway as it exists today due to its retention 

of all its essential physical features and some of all seven aspects of location, setting, design, materials, 

workmanship, feeling, and association. Refer to Table 5-3 for an overall summary of these aspects for the 

Dallas Floodway. Changes in setting outside the floodway are the direct result of the presence of the 

floodway and enhance its significance in community planning and development. Changes in setting inside 

the floodway consist of additional bridges, additional power transmission lines, and a park. However, 

these changes are dwarfed by the scale of the floodway and do not significantly impact the interior 

setting. The floodway’s essential physical features are on their original location. Materials, primarily 

earth, are essentially intact as the 1928–1932 levee material is still in situ. The floodway conveys its 

historical feeling since, as demonstrated by comparing historical and current photographs, its physical 

features collectively still convey the property’s historic character and remain identifiable as an operational 

floodway of 1928–1959 that protects the city and allows development of reclaimed lands. The Dallas 

Floodway retains association from its period of significance because it is still in place and its physical 

features continue to convey their historic character and function of preventing flooding. 
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Table 5-3. Aspects of the Ability to Convey Significance for Each Recommended Type of 
Significance  of the Dallas Floodway. 

 
Location Design Setting Materials Workmanship Feeling Association

Asssociation 
with Events 

       

Association 
with Design 

       

= High degree of ability to convey significance 

= Moderate degree of ability to convey significance 

= Low degree of ability to convey significance 

5.14.3 Supporting and Non-Supporting Physical Features 

The Dallas Floodway includes 42 hydraulic physical features that support the significance of the Dallas 

Floodway and 13 hydraulic physical features that do not support its significance, as summarized below in 

Table 5-4 and Figure 5-87. Table 5-4 also indicates whether a hydraulic physical feature is essential or not 

essential to the function of the Dallas Floodway, as described in Subchapter 5.2. Supporting features of 

the Dallas Floodway are those physical features that survive from the period of significance (1928–1959), 

are associated with the areas of significance for the floodway, and retain sufficient ability to convey 

significance to represent their historic appearance and function and convey the character of the floodway 

at that time. Conversely, non-supporting physical features are those that have become part of the 

floodway since the period of significance and do not support the areas of significance of the floodway, or 

are features surviving from the period of significance that no longer possess the ability to convey 

significance.  

Overhead power lines located within the overbank have existed in the floodway since its period of 

significance between 1928 and 1959. The Joint Plan of Reclamation accounted for the inclusion of power  
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Figure 5-87. Physical Features that Support the Dallas Floodway’s Significance  
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lines in the floodway, and in 1955, the USACE’s plans accommodated existing power lines as well. Two 

power lines have remained in the same location since the end of the period of significance in 1959, and a 

few new lines have been added since then. Similarly, the majority of the bridges that cross over the 

floodway were built between 1911 and 1959 and continue to cross over the floodway today. Neither the 

power lines nor the bridges create a physical or visual barrier in the floodway system, and as a result, 

these features have not diminished the historic character of the floodway or its ability to convey its 

historic significance. Nonetheless, the power lines and bridges, as well as Trammell Crow Lake Park, are 

not engineered hydraulic physical features of the Dallas Floodway and do not support its significance.  

Table 5-4. Significant Hydraulic Physical Features of  Dallas Floodway 
Hydraulic Physical Feature 
and Type 

Construction 
Date(s) 

Function Essential/ 
Function Non-Essential 

Supporting/ 
 Non-Supporting 

East Levee 
Hydraulic Physical Feature 1:  Levee 

1929–1932 
(B)* 
1953 (M)* 

Essential Supporting 

West Levee 
Hydraulic Physical Feature 1:  Levee 

1929–1932 (B) 
1953 (M) 

Essential Supporting 

Northwest Levee 
Hydraulic Physical Feature 1:  Levee 

1929–1932 (B) 
1974 (M) 

Essential Non-Supporting –outside 
boundary of floodway and 
insufficient ability to 
convey significance 

Parallel Levee Channel 
Hydraulic Physical Feature 1:  Levee 

1929 (B) 
1960s (M) 
2007 (M) 

Essential Non-Supporting –outside 
boundary of floodway and 
insufficient ability to 
convey significance 

Trinity River Diversion Channel 
Hydraulic Physical Feature 2:  
Diversion Channel 

1932 (B) Essential Supporting 

Elm Fork Diversion Channel 
Hydraulic Physical Feature 2:  
Diversion Channel 

1928 (B) Essential Supporting 

West Fork Diversion Channel 
Hydraulic Physical Feature 2:  
Diversion Channel 

1928 (B) Essential Supporting 

Overbank 
Hydraulic Physical Feature 3:  
Overbank 

1932 (B) Essential Supporting 

Pumping Plant A (Able) 
Hydraulic Physical Feature 4:  
Pumping Plants 

1929 (B) Essential Supporting 
 

Pumping Plant A (Able) 
Hydraulic Physical Feature 4:  
Pumping Plants 

1953 (B) Essential Supporting 

Pumping Plant A (Able) Outlet Gate 
Structure 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1953 (B) Essential Supporting 

Pumping Plant B (Baker) 
Hydraulic Physical Feature 4:  
Pumping Plants 

1929 (B) Essential Supporting 
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Table 5-4. Significant Hydraulic Physical Features of  Dallas Floodway 
Hydraulic Physical Feature 
and Type 

Construction 
Date(s) 

Function Essential/ 
Function Non-Essential 

Supporting/ 
 Non-Supporting 

Pumping Plant B (Baker) 
Hydraulic Physical Feature 4:  
Pumping Plants 

1975 (B) Essential Non-Supporting – built 
after period of 
significance 

Pumping Plant B (Baker) Outlet 
Gate Structure 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1956 (B) Essential Supporting 

Pumping Plant C (Charlie) 
Hydraulic Physical Feature 4:  
Pumping Plants 

1929 (B) Essential Supporting 

Pumping Plant C (Charlie) 
Hydraulic Physical Feature 4:  
Pumping Plants 

1956 (B) Essential Supporting 

Pumping Plant C (Charlie) Outlet 
Gate Structure 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1956 (B) Essential Supporting 

Pumping Plant D (Delta) 
Hydraulic Physical Feature 4:  
Pumping Plants 

1929 (B) Essential Supporting 

Pumping Plant D (Delta) 
Hydraulic Physical Feature 4:  
Pumping Plants 

1956 (B) Essential Supporting 

Pumping Plant D (Delta) Outlet Gate 
Structure 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1956 (B) Essential Supporting 

Hampton Road Pumping Plant 
Hydraulic Physical Feature 4:  
Pumping Plants 

1956 (B) Essential Supporting 

Hampton Road Pumping Plant 
Hydraulic Physical Feature 4:  
Pumping Plants 

1975 (B) Essential Non-Supporting – built 
after period of 
significance 

Hampton Road Pumping Plant 
Outlet Gate Structure 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1956 (B) Essential Supporting 

Pavaho Pumping Plant 
Hydraulic Physical Feature 4:  
Pumping Plants 

1954 (B) Essential Supporting 

Pavaho Pumping Plant 
Hydraulic Physical Feature 4:  
Pumping Plants 

1975 (B) Essential Non-Supporting – built 
after period of 
significance 

Pavaho Pumping Plant Outlet Gate 
Structure 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1954 (B) Essential Supporting 

“New” Pump House (Northwest 
Levee) 
Hydraulic Physical Feature 4:  
Pumping Plants 

ca. 1995 (B) Essential Non-Supporting – outside 
boundary of Dallas 
Floodway and built after 
period of significance 



Intensive Engineering Inventory and Analysis of the Dallas Floodway, Dallas, Texas 

Chapter 5 Survey Results and Evaluations  5-101 
Technical Report, November 2010 

Final Report 

Table 5-4. Significant Hydraulic Physical Features of  Dallas Floodway 
Hydraulic Physical Feature 
and Type 

Construction 
Date(s) 

Function Essential/ 
Function Non-Essential 

Supporting/ 
 Non-Supporting 

“Old” Pump House (Northwest 
Levee) 
Hydraulic Physical Feature 4:  
Pumping Plants 

1974 (B) Essential Non-Supporting – outside 
boundary of Dallas 
Floodway built after 
period of significance 

Belleview Pressure Sewer 
Hydraulic Physical Feature 5:  
Pressure Sewers 

1928–1931 (B) Essential Supporting 

Belleview Pressure Sewer Outlet 
Gate Structure 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1950s (B) Essential Supporting 

Old Coombs Creek Pressure Sewer 
Hydraulic Physical Feature 5:  
Pressure Sewers 

1928–1931 (B) Essential Supporting 

Old Coombs Creek Pressure Sewer 
Outlet Gate Structure 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1989 (B) Essential Non-Supporting - built 
after period of 
significance 

Coombs Creek Pressure Sewer 
Hydraulic Physical Feature 5:  
Pressure Sewers 

1957 (B) Essential Supporting 

Coombs Creek Pressure Sewer 
Outlet Gate  
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1957 (B) Essential Supporting 

Dallas Branch Pressure Sewer 
Hydraulic Physical Feature 5:  
Pressure Sewers 

1932 (B) Essential Supporting 

Dallas Branch Pressure Sewer Outlet 
Gate Structure 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1950s (B) Essential Supporting 

Lake Cliff Pressure Sewer 
Hydraulic Physical Feature 5:  
Pressure Sewers 

1952–1955 (B) Essential Supporting 

Lake Cliff Pressure Sewer Outlet 
Gate Structure 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1955 (B) Essential Supporting 

Turtle Creek Pressure Sewer 
Hydraulic Physical Feature 5:  
Pressure Sewers 

1953–1957 (B) Essential Supporting 

Turtle Creek Pressure Sewer Outlet 
Gate Structure 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1953–1957 (B) Essential Supporting 

Woodall Rodgers Pressure Sewer 
Hydraulic Physical Feature 5:  
Pressure Sewers 

1979 (B) Essential Non-Supporting – built 
after period of 
significance 
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Table 5-4. Significant Hydraulic Physical Features of  Dallas Floodway 
Hydraulic Physical Feature 
and Type 

Construction 
Date(s) 

Function Essential/ 
Function Non-Essential 

Supporting/ 
 Non-Supporting 

Woodall Rodgers Pressure Sewer 
Outlet Gate Structure 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1979 (B) Essential Non-Supporting – built 
after period of 
significance 

Elm Fork Sluice Outlet Gate 
Hydraulic Physical Feature 6: Outlet 
Gate Structures 

1960s (B) Essential Non-Supporting – built 
after period of 
significance 

Coombs Creek Intake 
Hydraulic Physical Feature 7: 
Intakes 

1957 (B) Essential Supporting 

Lake Cliff Intake 
Hydraulic Physical Feature 7: 
Intakes 

1950s (B) Essential Supporting 

Turtle Creek Intake 
Hydraulic Physical Feature 7: 
Intakes 

1955–1956 (B) Essential Supporting 

Eagle Ford Sluice 
Hydraulic Physical Feature 8: 
Sluices and Culverts 

1928–1931 (B) Non-Essential Supporting 

Elm Fork Sluice 
Hydraulic Physical Feature 8: 
Sluices and Culverts 

1928–1931 (B) Non-Essential Supporting 

Ledbetter Dike C.S.G. 
Hydraulic Physical Feature 8:  
Sluices and Culverts 

1950s (B) Non-Essential Supporting 

Grauwyler C.S.G. 
Hydraulic Physical Feature 8:  
Sluices and Culverts 

1950s (B) Non-Essential Supporting 

Northwest Levee Sluices 
Hydraulic Physical Feature 8:  
Sluices and Culverts 

1928 (B) Non-Essential Non-Supporting – outside 
boundary of Dallas 
Floodway 

Northwest Levee Sluices 
Hydraulic Physical Feature 8:  
Sluices and Culverts 

1974 (B) Non-Essential Non-Supporting – outside 
boundary of Dallas 
Floodway  and built after 
period of significance 

Old Trinity River Channel 
Hydraulic Physical Feature 9:  
Sumps 

1928; 1932 (B) Non-Essential Supporting 

60-inch Emergency Control 
Structure 
Hydraulic Physical Feature 10: 
Emergency Control Structures 

1950s (B) Non-Essential Supporting 

East Bank Interceptor 
Hydraulic Physical Feature 10: 
Emergency Control Structures 

1950s (B) Non-Essential Supporting 

* (B) = Year(s) built; (M) = Year(s) of major modification  

5.14.4 Boundary Description and Justification 

Figure 5-87 illustrates the boundaries of those portions of the Dallas Floodway that possess significance 

and retain the ability to convey significance (the outer limits of the features shown in red). These 
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boundaries encompass approximately 3,065 acres. The boundaries generally extend from the AT&SF 

Railroad trestle on the southeast to the confluence of the Elm Fork and West Fork diversion channels on 

the northwest, between the toe of the land side of the East Levee to the toe of the land side of the West 

Levee. These boundaries encompass the levees, overbanks, Trinity River Diversion Channel, pumping 

plants, and outlet gates. The boundaries extend out from the land sides of the levees to encompass the pre-

1960 intakes (Turtle Creek, Old Coombs Creek, and Lake Cliff) via the underground pressure sewers that 

connect the intakes to the overbank. Likewise, the boundaries encompass the Grauwyler CSG and the old 

Elm Fork river channel, which is its drainage channel, and the Ledbetter Dike CSG and its drainage 

channel, the old West Fork river channel.  

At the confluence, the boundaries of the significant property continue north to the respective northern 

termini of the East Tie Back Levee. Within this part of the floodway, the boundaries correspond to the toe 

of the land side of the East Tie Back Levee to the west side of the Elm Fork Diversion Channel from the 

confluence north to the point where the Elm Fork Diversion Channel ends and the old Elm Fork river 

channel begins. These boundaries encompass the East Tie Back Levee, Elm Fork Diversion Channel, 

overbank, Elm Fork Sluice Outlet Gate, East Bank Interceptor, and 60-inch Emergency Control Structure. 

The boundaries also extend south from the confluence to the terminus of the West Tie Back Levee. In this 

section of the structure, the boundaries parallel the west side of the West Fork Diversion Channel and the 

toe of the land side of the West Tie Back Levee. This portion of the boundaries encompasses the West Tie 

Back Levee, West Fork Diversion Channel, overbank, Eagle Ford Sluice, and an outlet gate. 

The boundaries previously described are based on historical and current physical limits of floodway 

construction, operations, and maintenance. Historical maps and the 1928 Joint Plan of Reclamation by the 

Levee Districts define the Dallas Floodway by the limits of the physical features that contain flood water. 

The plan explains:  “Flood water from Elm Fork and West Fork will be confined to separate floodways 

formed partly by levees and partly by bordering highlands, until they reach a confluence near the upper 

end of the Levee Districts. The combined flood waters will then flow downstream, confined in a floodway 

between levees…” (Morgan Engineering Company 1928). Later, it indicates that at the new confluence, 

“a new main channel will be located in a more or less direct line down the center of the valley to an outlet 

in the present channel of Trinity River at the Santa Fe Railroad crossing below Dallas” (Morgan 

Engineering Company 1928). Work for the Dallas Floodway project by the USACE in the 1950s also 

extended to the AT&SF Railroad, as both the East Levee and the Trinity River Diversion Channel 

terminate at the railroad trestle. The West Levee terminates approximately 600 feet upstream of the 

AT&SF Railroad Trestle, but the overbank continues to the railroad. Today, the city of Dallas manages 

and maintains the overbanks, levees, and sumps from the AT&SF Railroad Trestle to the confluence. 

Upstream of the confluence, the city manages and maintains the levees (East and West Tie Backs) and 

overbanks to the opposite side of the diversion channel (Elm Fork and West Fork, respectively), even 

though flooded waters extend beyond the channel. The city also maintains all drainage channels (Ajemian 

2010; Lawrence 2010). 
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CHAPTER 6. CONCLUSIONS AND 
RECOMMENDATIONS 

The need for this intensive-level survey arose from the USACE’s decision to examine all its actions 

within the Dallas Floodway under the Dallas Floodway Project EIS. Heretofore, individual undertakings 

have prompted a more limited survey of resources, such as an individual levee or bridge, and resulted in 

Federal agencies not considering various components of the floodway within the larger context of flood 

control and reclamation. The historic context developed for this survey provided a local context within 

which to evaluate the Dallas Floodway components under the themes of Engineering and Community 

Planning and Development. 

Section 405 (a) of the 2010 Supplemental Disaster Relief and Summer Jobs Act (Public Law 111-212) 

states that the Army is not required to make determinations under the National Historic Preservation Act 

for the Dallas Floodway project.  USACE Implementation Guidance dated 19 October 2010 directs the 

Fort Worth District not to make determinations under the National Historic Preservation Act (NHPA) and 

to examine the Dallas Floodway Project as a engineering system with a discussion of the cultural 

resource’s significance without making explicit references NHPA eligibility criteria. This study fulfills 

the USACE requirement to identify historic and cultural resources within the context of the scope of 

impacts that must be analyzed under NEPA (Appendix G). 

This report is a cultural inventory and evaluation of the engineering components associated with the 

Dallas Floodway Project. It includes a historic context of the floodway as a flood control system and as 

the outgrowth of community planning. The historic context investigates the Dallas Floodway as a part of 

the larger Dallas Trinity Reclamation Project (1908–1959). This context is then used to identify the 

appropriate structural components of the floodway, record the current condition of each component, and 

evaluate the collective historical significance of these components and the floodway system as a whole. 

This study fulfills the USACE requirement to identify historic and cultural resources under the NEPA in 

order to assess environmental impacts. 

This intensive-level survey inventoried and evaluated all the structures in the Dallas Floodway. A total of 

55 engineering components were identified and categorized under one of 10 different types of hydraulic 

physical features:  levees, diversion channels, overbanks, pumping plants, pressure sewers, intakes, outlet 

gate structures, sluices, sumps and culverts, and emergency control structures.  

The Dallas Floodway resources were evaluated under the local historic context “Flood Control 

Development along the Trinity River in Dallas, 1908–Present.” This historic context explores the 

development of the Dallas Floodway within the themes of Engineering, i.e., designing and constructing 

machinery and equipment to create a flood control system for the Trinity River, and Community Planning 

and Development. Flood prevention has been a crucial issue in the desire to develop Dallas into a leading 

city center in Texas and the Southwest. Community leaders (city and county officials, businessmen, and 

private citizens) took action to harness the Trinity River. The process to plan and finance a major public 
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works project on the Trinity River was long, complicated, and wracked with political rancor and public 

cynicism, but nonetheless, ultimately succeeded. The floodway system of levees, pumping plants, 

pressure sewers, and sluices that, because of the Great Depression and World War II, was constructed in 

two phases, 1928–1932 and 1953–1959, has successfully controlled the stormwaters of the Trinity River, 

preventing major floods in Dallas, and reclaimed thousands of acres of land for commercial and industrial 

development. 

Based on an analysis of the field and research data, the Dallas Floodway, as a single engineering system 

for flood control and reclamation, is a historic and cultural resource with locally significant historical 

associations with flood control and the history of city planning and community development in Dallas, 

and is a significant statewide example of an engineering system designed for flood control and 

development enhancement. The period of significance of the Dallas Floodway spans from 1928, when 

floodway construction started, to 1959, when the project was completed. The essential physical features 

of the Dallas Floodway are the levees, diversion channels, and overbank. The Dallas Floodway retains all 

its essential physical features and its ability to convey its significance to the observer. 

The Dallas Floodway meets the NEPA definition of a significant historic and cultural resource that must 

be considered in assessment of environmental impacts as required under CEQ regulations Part 1502.16.  
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Panoramic Photographs of the Dallas Floodway 
March 2010 
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1. Trinity Overlook with Continental Street Viaduct at left, View to the East 

 

 

 

2.  View from the Commerce Street Viaduct, Looking Northwest 
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3. View from the Commerce Street Viaduct, Looking Southwest 

 

 

4. East Levee, Hampton Pumping Plant, at left.  View to the Southeast 
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5.  View from the Irving Street Bridge, Looking Southeast 
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6.  East Levee near Confluence of the Trinity River Diversion Channel, Looking Southeast 
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7. Northwest Levee 
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SWFED-HG 

Pamphlet 
No. 1150-2-1 

DEPARTMENT OF THE ARMY 
Fort Worth District, Corps of Engineers 

Fort Worth, Texas 76102 

Local Cooperation 

FWDP 1150-2-1 

13 May 1977 

CRITERIA FOR ADDITIONAL CONSTRUCTION WITHIN THE LIMITS OF EXISTING 
FLOODWAYS 

1. Purpose. This pamphlet has been compiled to provide guidance to local governmental agencies 
and individuals who desire to construct facilities within the limits of a flood way which has been 
constructed by the Corps of Engineers and for which local governmental agencies have the 
responsib~lity for operation and maintenance. The Corps of Engineers retains the right to approval 
on all improvements which are passed over, under or through the walls, levees, improved channels, 
or flood ways of such projects. 

2. ApplieabiUty. This pamphlet applies to all flood protection works which have been 
constructed by the Fort Worth District of the Corps of Engineers and for which a letter of 
assurances agreeing to the operation and maintenance of the floodway has been furnished the 
Corps of Engineers by the local sponsor. 

3. General Criteria. 

a~ Furnish plans and specifications for the proposed work to the Operations Division (ATTN: 
Reservoir Br.) Fort Worth District sufficiently in advance of construction to allow adequate time 
for review and comments. Proposals should be discussed with the District Office at the concept 
level prior to preparation of plans to avoid major revisions. Concept proposals may be submitted 
to . the Engineering Division for review. The proposed construction starting date and the 
construction schedule should be submitted prior to initiation of work. 

b. Approved construction methods will be practiced to minimize erosion at the construction 
site. 

c. When construction work is in progress in a floodw8;y, a request from the contractor for 
changes in regulated releases will be considered on individual bases only. Normally, regulated 
releases from upstream lakes for evacuation of floodwaters, water supply, recreation, or other 
purposes considered to be in the best interest of the public will have first consideration. 

d. In addition to other requirements set forth in this pamphlet, permits may be required under 
Sections to and 404 for work within the floodway. These permits require a minimum of 90 days to 
process. Operations Division, Permit Section should be asked to make determinations on the need 
for these permits in the early planning stages to prevent delays. 

4. Criteria for Pressure Pipeline Crossing Existing Levees. 

a. No excavation will be performed on the levee. Place the pipeline on the levee slopes and 
provide a minimum of 2 feet of cover. Place the fIll uniformly on the slopes and top of the levee to 
slope away from the pipe and parallel to the longitudinal axis of the levee. The slope of the fill 
shall be between 1 and 10 and 1 and 15. Remove all existing vegetation before fill is placed. 
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b. Where the pipeline crosses a discharge channel place the pipeline on piers (the piers must 
not obstruct flow in the channel) or place it under the discharge channel and encase it with 
concrete. Extend the encasement a minimum of 5 feet into the chaimel side slopes. 

c. Any maintenance and operation roads disturbed during construction will be repaired or 
replaced to a condition equal to or better than their condition before construction. 

d. All valves located within 15 feet either side of the toe of the levee shall be provided in a 
concrete box enclosure with a manhole type cover. If the valve is placed in the top of the levee, the 
bottom of the excavation shall be not lower than one foot above the design water surface 
elevation. Place fill to uniformly slope away from the top of the valve box. 

e. Provide all manholes within the floodway having tops below design water surface elevation 
with water-tight sealed manhole covers fastened to the manholes. 

f. Where a pipeline parallels the levee on the channel side of the levee, the excavation will be 
a minimum distance of 15 feet from the toe of the levee. Where the pipeline parallels the channel, 
the excavation will be a minimum distance of 15 feet from the top of the channel bank. 

g. Where the pipeline is on the landside of and running parallel to the levee, the pipeline shall 
be a minimum distance of 15 feet from the toe of the levee. Retain existing sumps, ditches, and 
swales. Finish grading and returfing are required. 

h. Pipelines shall have a minimum cover of 2 feet. 

i. Compact all fill and backfill in 6-inch lifts as specified in job specifications approved by the 
Corps of Engineers. 

j. Fill, compact and grade all disturbed area. Re-establish vegetation to its original condition. 

k. Fill any pipelines to be abandoned under existing levees with concrete. 

I. See General Criteria. 

5. Criteria for Gravity Pipeline Crossing Existing Levees. 

a. Provide a temporary ring levee (cofferdam) on the river side of the existing levee at the 
location of the subject crossing to the same top elevation as the existing levee. Construct the levee 
of impervious materials in accordance with the provisions specified in paragraph 6. 

b. When the temporary ring levee is complete, excavate the existing levee using 1 vertical on 3 
horizontal cut slopes. The toe of the levee cut shall be a minimum of 20 feet (measured 
horizontally) from the top edge of the excavation. 

c. Locate sources for borrow materials a minimum of 500 feet from the land side toe of the 
existing levee. 

d. All levee backfill shall consist of impervious materials. 
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e. When construction has been completed, the entire foundation area to be occupied by the 
levee fill shall be scarified, plowed and/ or harrowed to a depth of 6 inches and then compacted by 
at least 16 complete passes of the tamping roller. 

f. Accomplish levee replacements by placing fill in 6-inch lifts and compacting by not less 
than eight complete passes of a tamping roller. The fill shall also be equal to 95 percent Standard 
AASHO density. After compaction the moisture content shall be within the limits of 3 percentage 
points above optimum to 2 percentage points below optimum moisture content. 

g. Determine the in-place moisture content and density of the levee fill on a frequency of 
about one sample for each 2500 cubic yards of backfill placed. 

h. When the breached levee has been reconstructed to its original grade, remove the temporary 
ring levee and dress and turf the surface areas of the plugged section. 

i. Provide water-tight sealed manhole covers for all manholes within the floodway having tops 
below design water surface elevation. Fasten manhole covers to the manhole structures. 

j. Fill any pipelines to be abandoned under the existing levees with concrete. 

k. Locate a positive cut-off structure on the riverside of the levee crown to prevent water from 
the riverside to flow through the pipeline to the landside. Extend the cut-off structure to the levee 
crown elevation. This structure must be accessible no matter what flood condition may exist. The 
closure device must be operational by manpower, if necessary. 

l. Provide seep rings when required by ETL 1110-2-192, 26 August 1974. 

m. No pervious bedding shall be provided except as specified in ETL III 0-2-192. 

n. Provide gravity storm drains discharging into the floodway with automatic flap gates at the 
discharge end of the line and energy dissipators, as required. 

o. Use Monolitic conduits or conduits with watertight joints under the levee. 

p. See General Criteria. 

6. Headwalls, Chutes, Gate Valves, Flap (Automatic) Gates & etc. 

a. Install headwalls, chutes, gate valve structures, flap (automatic) gates, and other types of 
outfall structures in such a manner to prevent obstruction of flow or creation of scouring 
conditions in the floodway. Approved methods will be used for fill, backfill and required 
compaction. The fill shall be subject to testing and the compaction shall equal that of the adjacent 
levee or the current approved standard, whichever requires greater compaction. 

b. Construction equipment, supplies, forms, etc. shall not be stored in the floodway during the 
construction. 
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c. Restore all disturbed areas to original grade and turf. 

d. See haul road requirements and restrictions under Roadway Crossings of Floodways. 

e. Submit plans and specifications for all proposed construction for review and comment. 

7. Criteria ror Pump Diseharge Pipelines Over Levees 

a. The invert of the discharge lines shall be at the top of the protective works (levee) and shall 
be free-vented at the highest point. 

b. No flap (automatic) gates are required at the outfall of the discharge lines. 

c. Provide scour protection at the outfall consisting of riprap or a stilling basin depending 
upon the issuing jet velocity. 

8. Eleetrieal & Telephone Criteria ror Overhead Wire Crossings. 

a. No structure (poles or otherwise) shall be located closer than 10 feet from the toe of any 
levee. 

b. No structure (poles or otherwise) shall be located closer than 15. feet from the top of any 
channel backslope. 

c. Provide a minimum vertical clearance of 20 feet between the crown of the levee and the low 
wire at the low point of the wire at the levee crossing computed under the most adverse conditions 
(temperature, wind, load, etc.). 

d. Provide a minimum vertical clearance of 20 feet between the natural ground and the low 
wire at the low point of the sag in the area of the floodway channel, or three feet above the 
floodway design water surface level, whichever is higher. (Check Electrical Code for minimum 
clearances for high voltage lines.) 

e. Locate guy wires and anchors in such a manner that they do not interfere with the operation 
and/ or maintenance of the channel, levees, or related structures. 

f. Also see crossing under and over Rivers and Channel Criteria. 

9. River and Channel Crossing Criteria. 

a. Pipeline Crossings Under Rivers and Channels. Bury the pipeline so that: 

(1) A minimum of 3 feet of cover is provided between the river or channel bottom and top of 
pipeline. 

(2) The pipeline shall be sufficiently anchored or encased to prevent floatation. 
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b. Pipeline Crossings Over Rivers and Channels. 

FWDP 1150-2-1 
13 May 77 

(I) Provide a minimum freeboard between the low point of the crossing and the design water 
surface elevation of three feet or to the top of any levee, whichever is higher. 

(2) The obstruction caused by the bridge and its piers should not exceed 10 percent of the 
flood way waterway area. No longitudinal cross-bracing will be used. 

10. Roadway Crossing of Floodways. 

a. Permanent Roadways. 

(1) Carefully analyze new roadways or roadways being rebuilt or modified as to their effect on 
the hydraulic capacity of the flood way and to their adverse effects on the existing or approved 
levees. The low steel of the bridge shall have an elevation not lower than the crown of the levee or 
3 feet above the design water surface, whichever is higher. 

(2) Any roadway over a navigable stream will require a permit from the U. S. Coast Guard. 

b. Temporary (Haul) Roadways. 

(1) Provide drainage structures to convey low flow discharges. Hold roadway ftll to a 
minimum to prevent increasing the water surface elevation should a flood occur during the period 
the roadway is in place. Construct all ramps from levees going in a downstream direction. This 
will prevent flows from being directed into the face of the levees. 

(2) Remove all materials (fill, drainage structures, etc.) upon completion of construction. 
Restore all disturbed areas to original grade and restore turf. 

(3) Submit plans for review and comment. 

11. Low Dams or Diversion of Flows. 

a. Low Dams or Other Obstructions. Submit plans and specifications for review and 
comments prior to the construction of any type dam structure in a flood way area. These plans will 
be reviewed to determine if adverse hydraulic or structural effects would occur within the floodway 
as a result of the proposed construction. Prior to an extensive engineering study for any type of 
water barrier in a floodway, the concept plan, proposed location, and purpose should be reviewed 
by the Corps of Engineers. 

b. Diversion of flows into or out of a flood way area shall be reviewed as to possible adverse 
hydraulic or structural effects. 

12. Construction of Recreation Facilities. Submit plans to Corps of Engineers for review and 
comments on any proposed recreation type facilities to be constructed in an existing or approved 
flood way area. Each plan will be reviewed for individual and cumulative effects to determine if the 
proposed construction would produce adverse effects on an existing or approved floodway area. 

5 
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13. Planting of Trees. 

a. No shallow-rooted trees shall be planted anywhere within a floodway. Trees with deep-type 
root systems, may be planted in selected areas of existing or approved floodways. The planting 
shall be a minimum of 50 feet from the toe of the levee or the top of channel bank. Plant trees at 
an average spacing of 50 feet, center to center. Prune trees to permit mowing with tractor type 
mowers. No bush or vine type plants shall be permitted. 

b. Submit a coordinated planting plan for review and comment. 

FOR THE DISTRICT ENGINEER: 

DISTRIBUTION: 
B-2; F; G; H; I 
X - 25-Hydraulics Br, Eng Div 

I-Design Br, Eng Div 
I-F&M Br, Eng Div 
I-Prog Dev Br, Eng Div 
I-Flood Plain Mgt Br, Eng Div 
5-Planning Br, Eng Div 

25-0ps Div 
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Pumping plant A 

Station 99+45 East Levee 

Pumphouse (2) 

1. Old-Pumphouse 

A. 2 - lO,~OO gpm pumps/with 85hp motors~each?7 

B. 2 - 4' x 4' sluices with manual operated sluice 

gates and flap gates (outlet elevation 374.35) 

2. New-Pumphouse 

A. 3 - 46,667 gpm pumps/with 500hp motors 

B. 3 - 39" discharge lines with gate and check 

valves 

c. In¥ert Elevation ~ (outfall) 

· ) 



) 

Pumping Plant, B 

Station 235+04 East Levee 

1. Pumphouse 

A. 4 - 52,000 gpm p~ps/with 4 - motor gate values 

B. 4 - 6' Q gravity sluices with 4 - 72" ¢ hand 

operated sluice gates and 4 - 72" flap gates 

",,,,,,,e 1'7 
C. Invert Elevation 379.40 (outfall) 311.§'r 



Pumping Plant C 

Station 68+33 West Levee RM 499.40 

1. Pumphouse 

A. 2 - 30,000 gpm pumps!with 125hp motors (each)! 

with 2 - 24" hand operated gate values 

B. 2 - 4' x 4' gravity sluices{with 2 4' x 4' 

manual operated sluice gates; a~l2 - 4' x 4' 

flap gates 

C. Invert Elevation 377.63 (outfall) 



· ) 
Pumping Plant D 

Station 267+95 West Levee 

1. Pumphouse 

A. 2 - 30,000 gpm pumps/with 125qp mptors (each) 
~ ~2 ..;. ;-: A.i.:'; -J-: .• ,l ,y< ,,4':/ /':;p :t .~"" ~~ :;/ i..;<- i· V d'$ 

B. 2 - 4' x 4' gravi~y s19ices/with 2 - 4' x 4' 

hand operated, sluice~ gates E~'~}) and 2 -
if~ j /M /!.p:p* c, *£ >:' e t" -.'/, r '" .~ > »:/> , .} :z" "'.,. 

4' x 4' flap gates. 

c. Invert Elevation 387.11 (outfall) 

) 



Pumping Plant Pavaho Street 

Station 174+60 West Levee 

1. Pumphouse", 

A. 2 - 30,000 gpm pumps/with 250hp motors 

B. 2 - 6' x 8' x 284' gravity sluices (c;\ua1-purpose 

structure) with 2 - 6' x 8' motor operated sluices 
C;",>i.K.;l.) A 

gatesl\and 2 - 96" l' flap gates. 

c. Invert Elevation 381.0 (outfall) 



Pumping Plant Hampton Road 

Station 312+05 East Levee 

1. Pump house , 

A. 4 - 50,000 gpm pomps/with 600hp motor/ with 

4 .... 42" D.D. discharge lines ",' ",' 
? ;/ 

B. 11llVert Elevation 384,:,~ (outfall) pressure Line. 



) 

Ledbetter Dike and Sluice 

Ledbetter Dike and Sluice 2 _6' x 4',sluice (4+55 W. 

Levee) and manual operated (2 - 6' x 4') sluice 

gates. 

Invert Elevation 389.6 (outfall) 



Elm Fork Sluice 

Elm Fork Sluice 36" CSH - (6(;)1+32 E. Levee) and man­

ual operated 36" ~ sluice gate. 

Invert Elevation 390.42 (outfall) 



West Levee - Station 17+60 - 24" sluice and manual 

operated sl~ce gate and flap gate.,) 
h~M,.t- d~, 3?"t C- (~u 

West Levee - Station 53+40 - 36" sluice find manual 

operated sluice gate and flap gat~.~ ''IJ 
..,;~.er:f4~. ~t. C~~I 

West Levee - Station 117+65 - 36" sluice and manual 

operated sluice gate and flap gate • 

.]:nY~r,-l e/av. 4&e>f (I!)~) 



Dallas Branch Pressure Sewer 

Dallas Branch Pressure Sewer 12' storm sewer {154+33 

E. Levee) and manual operated/ 13' x 12' - 6" sluice 

gates. 

Invert Elevation 377.84 (outfall) 



Coombs Creek Pressure Sewer 

Coombs Creek Pressure Sewer 18' - 6" semi elliptica11 

4 - 9' x 11" conduit and 4 - 96" x 120" sluice gates 

(sta. 93+57 W. Levee) 

Invert Elevation 373.94 (outfall) 
$[2,5 (/~~",",("'_) 

Adjacent Structure 90" x 90" CBC conduit (97+29) manual 

operated 2 - 72" 9 sluice gates and 2 - 8' ~ flap gates. 

Invert Elevation 377.75 (outfall) 

I 



Lake Cliff Pressure Sewer 

Lake Cliff Pressure Sewer Q - 6' X 8' sluice, 1 - 6' 

X 8' pressure sewer (75+92 W. Levee) and manual 

operated 3 - 6' X 8' sluice gates and 2 - 96" flap 

gates. 

Invert Elevation 377.0 (outfall) 



Eagle Ford Sluice 

Eagle Ford Sluice 2 - 54" x 54" sluices (479-H2 W. 

Levee) and manual operated _ 2 - 54" x 54" 

sluice gates and 2 - 54" x 54" flap gates. 

Invert Elevation 393.65 (outfall) 



Turtle Creek Pressure Sewer 

Turtle Creek Pressure Sewer 4 - 9' x 10' CBC (194+13 

E. Levee) and power operated 4 - 96" X 120" 

sluice gates 

Invert Elevation 376.17 (outfall) 



. ) 

Belleview Pressure Sewer 

Belleview Pressure Sewer 16t horseshoe storm sewer 

(59+93 East Levee) and manual operated 17' x 13' 

sluice gate. 

Invert Elevation 373.44 (outfall) 
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FOBEWQBl) 

THE SUCCESSFUL FUNCTIONING OF A FLOOD PROTECTION SYSTEM IS NOT 

ASSURED BY MERE CONSTRUCTION OF ANY ADEQUATE SYSTEM OF LEVEES .AND 

REIATED APPURTENANCES. IF THE SYSYEM IS TO FUNCTION IT MUST BE 

CAREFULLY MAINT.A.INED THROUGHOUT PERIODS OF NORMAL RIVER STAGES .AND 

PROPERLY OPERATED DURING FLOOD PERIODS. FAILURE TO DO SO CAN RESULT 

IN SEVERE LOSSES IN PROPERTY AND LIFE AND MAY UNDERMINE THE CONFIDENCE 

OF THE CITIZENS IN THEm RELIANCE ON THE SYSTEM. THE NECESSr.t'Y FOR 

PROPER CONTINUOUS MAINTENANCE CAN NOT BE TOO HIGm..y STRESSED IN VIEW 

OF THE FACT THAT CONSIDERABLE DAMAGE MAY BE INCURRED THROUGH FAILURE 

OF A MINOR EIEMENT OF THE. SYSTEM AT FLOOD TD1F..S CAUSED BY NEGLECT, 

DETERIORATION OR DAMAGE THAT COULD HAVE BEEN PREVENTED BY PROPER 

MAINTENANCE. PROPER MAINTENANCE AND OPERATION REQumE THAT RESPONSIBLE 

LOCAL PERSONS HAVE A THOROUGH UNDERSTANDING OF THE FUNCTIONS OF THE 

VARIOUS UNITS OF THE SYSTEM AND THE KNOW'LEDGE OF BEST METHODS OF 

MAINTAINING THE SYSTEM AND OPERATING IT DURING FLOOD EMERGENCIES. IT 

IS WITH THIS PURPOSE IN MIND THAT THIS MANUAL HAS BEEN PREPARED FOR 

THE GUIDANCE OF THOSE RESPONSIBLE FOR THE MAINTENANCE AND OPERATION 

OF THE FLOOD PROTECTION SYSTEM. IN CONFOEMANCE WITH AGREEMENTS ENTERED 

INTO WITH THE LOCAL INTERESTS FOR THE CONSTRUCTION OF THE ProJECT, IT 

IS ESSENTIAL THAT MAINTENANCE AND OPERATION BE PROVIDED IN STRICT 

ACCORDANCE WITH THIS MANUAL. 
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SECTION I 
I 

GENERAL INFOBMATION 
Chapter 1 

1.01. Authorization.- The completed flood control project was 
authori~e9' by Section 2, Public Law 14, 79th Co~iess'i 1st Session, approved 
2 March 1945 and Section 101, -Public Law 516, Slst Congress, Second Session, 
approved 17 May 1950. -" . 

1.02. Location.- The completed flood coptrol works are located in 
'Dallas County, Texas, along the Trinity River'upstream from river mile 
497.37 to the confluence ~f West Fork and Elm Fork at river mile 505.5, 
thence upstream along the West Fork-about 2.2 miles and upstream along the 
Elm Fork about 4.0 miles •. See ANNEX 1. 

1.03. Description of the ProJect.- The completed project consists 
of channel improvement, clearing of the floodway, strengthening of,22.6 
miles of levees, installation and modification of drainage structures, 
construction" of pressure sewers, alteration of railroad bridges, construction 
and instaliationof putnp stations, construction and modification of 'sump 
areas, 'soddingand seeding of embankment slopes adjacent to arid along the 
'abo~e described portion of the Trinity River and tributaries. I 

. -( . ., , . 
i" 

1.04. Protection Provided.- The compl,ted flood control project 
in conjunction.with the Gr~pevine and Garza-Little Elm reservoir projects 
provi'des a high degree of protection, to a large area of highly developed 
industrial and resi4ential property located in, portions of the flood. I 
plain within the City and County of Dallas, Texas • 

. 1.05 • Dates of Construct;f.on.-- WOrk-was. in1ti~ted on the Dallas 
Floodway o~ '26 July 19,50 'and wa.s completed on 30 'Apr~l 1959. The completed 
work was pe'rforlned under the following contractors: " 

Contract No. 

DA-4l-443-ENG-90 

DA-4l-443~ENG-2095 

" 

DA-41-443-ENG-2l06 - . , 

DA~41-443-ENG-3203 

Contractor & Address . 

Wm. Stanley Dozier 
Hebron, Texas 

E.E. Contracting Co., 
South Houston" Texas 

John A. Petty 
Longview, Texas 

Whittle Contr. Co. 
Dallas, Texas 

1:::1-1 

Const. Item 

Clearing and 
Grubbing 

Const. of' pump, 
Plant A 

Sump excavation 
& 'StrengtheJl1ng 
Ptn •. of E. Levee 

Part I-Turtle 
Creek Pres. 
Sewer 

26 Jul 50 
5 ;Jan 51 

2 ,Feb 53 
2~'jun 54 -, 

4 Feb 53 
2 Aug 54 

S Feb 54 

19 May 55 

SECTION I 



Contract.No. Contractor & Addr.ss Const:. Item Datre 
i , 

I, 

, • DA-41-443-EN~2692 ':tiP: Railway Co., Alteration of 29 Mar 54 
Dallas, Texas by facUities 14 Feb 55 

.DA .... 41-443J ENG-3500 Dean Skinner Turf Levee 6 May 54 
I , Dallas, Texas Slopes 23 Jul 54 

" I 

DA-41-443-ENG-3740 
l, 

Mcbnzle :Oo~t .. Co. Part II-Turtle 25 Jun 54 
Dallas, Texas, aDd Creek Pres. 
WhittleContT.:co. , Sewer 19 May. 55 
,Pallas, Texas 

DA-41-443-ENG-3886 List & Clark Const. ,Co. Pa".ahoe St. 30 Jul 54 
Kansas City, ,Missouri PUIIp Sta. 29 Sep 55 

DA-41-443-ENG-3934 Cleal T. Watts, Portion of 27 Sep 54 
I Dallas, TeKaS W. tevee 5 Nov 55 

DA-41-443-Eng-4251 McKenzie Const. Co., Part III-Turtle 28 Feb ,55 
Dallas, Texas, and Creek Pres. 8 Nov 55 
Whittle Contr. 'Co~ , Sewer 
Dallas, Te~s 

DA-41-443-ENG-4430 W. T. Crouch Turf Levee 7 April 55 
Arlington, Texas Slopes 9 ~ug 55 

DA-41-443-ENG~4474 McKenzie Const. Co., Lake. Cliff 11' AprSS 
Dallas, Texas, and 'Pres. Sewer 12 Dec 55 
Whittie Contr. 'Co~, 
J;>allas, :T~xas 

DA-41-443-ENG-4467 McKenzie Const. Co. Part IV-Turtle 12 Apr 55 
Dallas, Texas, and Creek Pres. 18 Sep 56 
Whittle Co~tr. :00., Sewer 
Dallas, TeXas 

r 
" D4-41-443-ENG-3S89 Ml'&T RR Co. of Texas, Alteration of 25 Apr 55 

frill as , Texas , by Facilities 31 Dec 56 

I DA-41-443-ENG-4528 Cleal T. Watts Part I - East 20 May 55 
Dallas, Texas Levee 13 Mar 5,6 

DA-41-443-CIVENG- Whi ttle ContI'. :CciJ. , Hampton Rd 14 Nov 55 
56-'106 Box 5602 Pump 'Plant 22 Oct 58 

Dallas, Texas 

DA-41-443-CIVENG- E.~. Reeder Const. Co., Part V-Turtle 22 Dec 55 
, ·56 ... 162 ine., Dallas, Texas Creek,Pres. 1 Oct 57 , 

Sewer 

1-1-2 SECTION I 



Contract· No. 

DA-41-443-CIVENG-
56-188 

Contractor & Address 

Whittl,·Contr. Co., 
P. O. Box 5602 
Dallas, Texas 

j 

DA-4l-443-CIVENG- Cleal T. Watts 
56-206 Dallas, Texas 

I 
DA-41-443-ENG-4589 City of Dallas 

Dall as, Texas 

DA-4l-443:"ENG-3885 Chicago, Rock Island. 
and Pacific Rwy 
Ft. Worth 

DA-41-443-ClVENG- W.T. Crouch 
56-599' Arlington, Texas 

DA-41~443-ENG-4l05 Chicago Rock Island 
and Pacific Rwy 

DA-4l-443-CIVENG-
56-815 

DA-4l-443-ClVENG-
57-495 

DA-4l-443~CIVENG-
57-651 

DA-4l-443-CIVENG-
57-581 

DA-4l-443-CIVENG-
58-289 

DA-4l-443~ClVENG-
58~374 

Cleal T. Watts 
Dallas, Texas 

W.T. Crouch 
Arlington, Texas 

Griffin & Dickson 
Kilgore, Texas 

Whittle Contr. Co., 
Box 5602 
Dallas, , Texas 

LeRoy Hart Const. 
and LuIllberCo., 

J 

Dallas, Te~as 

W.T. Crouch 
Arlington, Texas 

1.06. Definitions. 

Const. Item 

Coo$s Creek 
Diver. Facil. 

Part II - East 
Levee 

TurHeCreek 
Pres. Sewer 

Alteration of 
Rwy Facilities 

Part I - Turf 
Ea~t Levee 

Alteration of 
Rwy Facilities 

Part I - West 
Levee 

Erosion 
Control 

West Levee, 
Part II, 
Strengthening 
and Channel 
Excavation 

Miscellaneous 
Structures 

Heating; 
Ventilating & 
Air Cond; 

Erosion 
Control. 

Date 

3 Jan 56 
21 Jan 57 

. 13 Feb 56:t, 
3 Dec 57 

1 Mar '56 
17 May 56 

7 Jul 55 
28·Mar 56 

30 Mar 56 
10 May i 56 

18 Jul 55 
12 Jul 56 

1. Aug 56 .3 
20 Oct :57 ~ 

16 Mar 57 
11 Jan 58 

8 Apr 37 4-
30 Apr 59 

19 Mar 57 
3 Jul 58 

16 Dec 57 
21 Jul 58 

3 Feb 58 
8 Apr 58 

a. Local Interests.- For the purpose of this manual, the 
term "Local Interests" shaLl be construed as being Dallas County Flood 
Control District, as represent:ed by the Chairman and Board of Directors. 
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h. DistJ;'ict Edgineer.- For. the .purpos.of this manual the· 
term "District· Engineer" r.efers·to the District Engineer, U. S. Arnry Engineer ') 
District, Fort Worth, Texas. _. 

1.07. ~Maps and Drawings.- The location of the Dallas Floodway and 
pertinent details are shown on the Operation and Maintenance p1an\, profiles, 
and sections which are included as. _ANNEXES to this manual. . (See·.A:IIIX 1) 
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SECTION II 

LOCAL COOPERATION 
Chapter 1 

2.01. Authority.- Dallas County .'Flood· C~n~ro~ .•. pis~~ict .. ~\lrDiShed 
assurances (to the Unite'd States of America on1l8,DecCtinber·1952 as follows: 

"WHEREAS, the United States of lUnerica has undertaken or is 
about to undertake the improvement of the levees and floodways at Dallas, 
Texas, for flood protection and water. conservation in the Trinity River 
Basin in Texas, as authorized by Act of Congress approved March 2, 1945, 
Public Law No. 14, Chapter 19, 79th Congress',first session, 59 Stat. 18, 
substantially in accordance with plans set out in H.) D. 403, 77th Congress, 
first session,. as modified by Act of Cong~ess approved May 17, 1950, 
(Public Law 516 - 8lst 'Congress, first session), in accordance with th~ 
plans and subjec,t to the conditions reconmertded by the Chief of Engineers 
in H. D. No. 242, 8lst Congress, first session, and 

WHEREAS, said laws and plans require the local interests to: 

a. Furnish without cost to the United States all lands, 
easements, and rights-of-way necessary for the construction of the works; 

b. Hold and save the United States free from damages 
due to the construction works; 

c. Maintain and operate all the works after completion 
in accordance with regulations prescribed by the Secretary of the Army; 

I 
--.I 

d. Construct necessary improvements to the interior 
. drainage facilities fO.r the delivery of run-off to the pumps and sluices; 

and 

e. Contribute $300,000.00 in cash toward the construction 
cost of the Turtle Creek pressura sewer when and as required; and 

WHEREAS, the City of· Dallas has agreed to pay the sum of 
Three Hundred Thousand ($300,000.00) Dollars in cash towards the construction 
of the Dallas Floodway Project and to provide all rights-.of-way for ·those 
imp~ovements, and 

\ WHEREAS, Dallas County Flood Control District is empowered 
to comply\with the local cooperation required by the Acts of Congress 
and by said document and plans, as evidenced by Chapter 35S, Page 619, 
Actscof 1945, 49th LegiSlature of the· State of Texas and by contract 
date.d May 7, 1946 by and between Dallas County Flood Control District, 
City and County of Dallas Levee Improvement Distr~ct and Dallas County 
Levee Improvement District No.5, and . 
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. WHEREAS, Dallas County Flood Control District desire, to 
comply with the requirements of the local cooperation by the District; 
..' . ,'~ 

. . . .. NOW THEREFClm BE. IT RESOLVED by the Board of Directors of 
the Dallas COunty .. Flood Control District that Dallas County 'Flood COntrol 
Distri~tdOesherebyagree with relpect ~P the foregoing ~tters'~s 
follows: ' ' - ' , , 

. . 1. To author~ze and permi~ the modification of the levees, 
floodways and pumping plants and drairlage ditches at Dallas, Texas; 

2. To maintain and operate these improvements after complet~on 
in accordance with regplations prescribed by the Secretary,of the A~; 

3. To provide without cost to the United States all lands, 
rights-of~way and easements necessary for the constructi~ of th~ said 

,Dallas Floodways;" 

4. Hereby gives ~ssurance to hold and save the United S~ates 
free from damages, due to said construction works; 

5. ' Remove or adjust obstructing 1:(ridges; 

6. Remove or adjust all obstructing utilities~and dams; 

7. To construet necessary improvements to the interior 
, drainage facilities for .the delivery of ruDbff to the' pumps and sluices; 

and ., 

,8 •. To contribute or cause to be contributed, $300,000.00 
in cash tow.ard the construction cost of the Turtle Creek pressure sewer 
whe~ and as.required." 

2.02. Acceptance of Assurances.~ The above a.suranceswereaccepted by 
the'Office of the Chief of Engineers on 14 January 1953. : 

, , 2.03. 4ccMM!cef"o.flroa;ect.- In accor4ance with t~e a\)ov, assurances· 
in a letter toth,,~ Di8tr:1ct aqineer «ated· ~&April 19S9~ Dallas 'County . 
Flood ,Control District formally accepted .the maintenance .and operation of the 
entire Dallas Floodway. It was stipulated that the:floodwaY_JfoulcCbe operated -
and maintained in accordance with Flood Control Regulations, -Maintenan~e and 
Op'eration of Flood Control Works, approved by the,' SecretarY of the ArmY- The 
effective date for transfer of the entire Dallas Floodway wa~ established.as 
30 Apri,ll.959. " 
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SECTION III 

GENERAL PROCEDURES 

Chapter 1 

3.01. General.- Under the authority of the Flood Control Act 
approved on 22 June 1936 as amended and supplemented (49 Statute 1571; 
50 Statute 877; and 55 Statute 638; 33 U. S. C. 701C; and 701C-l) , the 
Secretary of the A:r:my approved regulations on 9 August 1944 to govern 
the maintenance and operation of flood control works constructed by the 
Federal Government. These Regulations, which were published in the 
Federal Register of 17 August 1944, -are attached as-ANNEX 2 0 • Where 
they apply, these regulations shall govern the maintenance and operation 
of this project. 

3.02. Purpose of the Manual.- The purpose of the manual is to furnish 
detailed information regarding the Dallas Floodway and its essential features, 
and to aid local interests in carrying out their obligations .under the 
regulations. 

3.03. Flood Control District Organization. 

a. Board of Directors.- The overall responsibility for the 
direction and control-of-the operation, maintenance and inspection of the 
Dallas County Flood Control District facilities and structures is vested 
in a Board of Directors whose chairman functions as the Chief Executive 
for the Flood Control District. Detailed administration and sup~rvision 
of office and field functions will be directed by a General Manager and a 
Superintendent. Other emp loyees will be emp loyed as, if, and when, needed 
upon approval of the Board of Directors. 

. . . 
b. General Manager.- The General Manager is responsible to 

the Board of Directors for the general administration, supervisj,on and 
management of all the functions and responsibilities of the Flood Control 
District. He is selected by the Board of Directors. 

c. Superintendent.- The Superintendent is responsible to the 
General Manager for the actual supervision and direction of all field and 
plant operations, maintenance and inspection functions of the Flood Control 
District. 

d. Other Personnel.- The number of subordinate personnel 
needed for administrative, operation, maintenance and inspection functions 
of the Flood Control District will be determined by the General Manager 
subject to the approval of the Board of Directors. 

3.04. Periodic Inspection.- In order to insure uninterrupted service 
during flood conditions, it is to the best interest of all concerned that 
periodic inspections be made of all levees, floodways, plants, sumps, 
structures, equipment and other facilities. Responsibility for such 
inspections are as follows: 
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a o LOcal Interest Inspections.- Regularly scheduled inspections 
by Local Interests will becarried,out as shown in paragraphs 4.0l~, 4.04lc, 
4.042c, 4.043c, 4.044c, 4.045c, 4.046c, 4.05lc, 4.052c, 4.0,53c, 4.054c, 4.055c, 
4.056c, 4.06c, 4.07c and 4.0Sc. In addition, non-scheduled inspections will 
be made of all levees, floodways, sumps, structures, equipment and facilities 
immediately following the recession,of each flood in the Flood Control District. 

b. Corps of Engineers Inspections.- Representatives of the Fort 
Worth District Engineer will make -inspections of levees" floodwaysand structures 
at least once each year and more often when indicated. A copy of tl:te report 
of such inspections will be forwarded to- the G.neralManager, Dallas County 
Flood Control District, Dallas, Texas. -' 

3.05. Compliance with District Engineers Requests.- Local interests 
shall promptly make such_repairs or take such maintenance measures which 
the District Engineer deems necessary for the proper functioning of the 
floodway. Appropriate measures shall be takeaby local interests to insure 
that the activities of all 19cal organizations operating public ,or pd.vate 
facilities connected with protective works are coordinated-with those 'of 
the General Manager's forces during flood periods. 

, 3.06. Improvements in the Floodway.- No improvement shall be passed 
over, under or through the levees, improved channels, or floodways; nor 
shall any excavation or construction be permitted within the limits of the 
project right-of-way; nor shall any change be made in any' feature of the 
work~ without prior determination by the District Engineer, or his authorized 
representative of such improvement, excavation, construction, or alteration 
will not adversely affect the xunctioning of the protective facilities. Such 
improvements or alterations which are found to be desirable arid permissible 
by the "District 'Engineer shall be constructed in accordance with sound 
engineering methods. Advice regarding effect of the proposed improvements 
or alterations on the functioning of the project and information concerning 
methods' .fi.c.aniU~~ttcm'acC:ep-ea:1i1&b;'~_fi_eriDFlIifIjhei.ilha];hbWtGbtia:[l1ed from 
the'D#$1:l*i1'l!t Engineer and shall be submitted fer~1s appr.val; if etherwiseebtained ~ 
Drawingsi,er prints showing suchiu,p,revements ,er alteratiens as finally censt~cted 
shailbe,'furnished_-the District Engineer aftercompletien ef the werk. 

3.07.T •• la, Equipment, and Suppl~es. 

a. Tools and Equipment on Hand.- Dallas County Flood Control 
Dist:rict has the equipment- listed" below stored at their headquarters, 2245 

, i 
Irving Blvd, Dallas, Texas. 

7 - Farm tractors with mowers 

1 - Caterpillar tractor, D-6 ' 

3 lS11 power saws 

1 .. 200-gallon pressure sprayer 

3 - Pickup trucks ~-ton 
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Miscellaneous h~d tools 
. \ 

b. Tools, Eguipment, and Sunlies on Ca11.- The Flood Control 
District has arrangements for securin8'- the following" types of' equipment and 
supplies· from the firms n~ecl as need~d in.emergencies: 

. I 

(1) Draglines and Winch. Trucks. 

Harper Sand & Gravel Co., 2509 Inwood, FL 7-2761. 
, 

Whittle Construction Co., 4007 Irving Btvd., FL 1-5363. 

Wamix, 2221 Irving Blvd., RI 8-4093. 

(2) Lighting Generators and PUmps. 
, 

Homelight, 167 Leslie, aI 1-4679. 

(3) Redi-Mix Trucks and Sand. 

Wamix, 2221 Irving Blvd., RI8-4093. 

Dallas Concrete Co., 123 Commerce St .• , RI. 7-8621". 

(4) Sandbags (500,000 to 1,000,000 on hand) 

Dallas Bag & Burlap Co., 2301 G~iften, RIl-6094 • 

• & B Bag Co., 2300 ~od-~timir,HA 8-1558. 

Imperial Bag Co., 1208 Maril. St., I RI 8~2439. 
," . . 

(5) Radio Trucks. 

Whittle·Construction Co., 4007 Irving Blvd., FL 1-~383o 

3.08. Tre8passing.~ No encroachment or trespassing, which will 
adversely affect-the efficient operation or maintenance of the project works, 
shall be permitted upon the rights-of-way. 

o. 

3.09. Access for Inspection-. - The District Engineer, or his authorized 
r~presentative ,shall hav.e access at all times to all portions of the 
protective ~rk8. 

3.10. Reports.- "Local In teres ts" will furnish' the fo 11 ow ing repofts 
to the District Engineer: 

a. Semi-Annual Report.- A semi-annual report will be made 
to the District Engineer, which shows in detail the expenditures, during 
the period of the report, for maintenance wprk done, on the floodway and 
appurtenant facilities. This report_will also show inspections made and the 
8~ri..ral condition of the floodway. (See Annex 3)." .' 
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b. Special Reports.- Special narrative reports o:f incidents involving 
maJor breakdowns o:f :facilities, extensive vandalism,sebotage, and ~y other 
incidents that will seriously af:fect the capability o:f the floodwayto :function 
as designed. 

c. River Stage and/or Rain:fall· Reports.- Reports Will be made to 
the Fort Worth District O:f:fice whenever the Trinity River is aboVe a 30-:foot 
stage on the Commerce Street gage at Dallas or whenever a 3-inch rain is 
reported in. the Dallas area 0 

3.11. Photographs.- Photographs o:f the Dallas Floodway are attached as 
ANNEX 4. 
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SECTION IV 

PROJECT FACILITIES 

CHAPTER 1 

GENERAL INFORMATION 

4.01. Genera1.- The Congressional authorization for the improvement 
of the Dallas F100dway provided in general for the strengthening of the 
levees, clearing of f1oodway, installation of int~rior drainage facilities, 
in'creasing existing pump an~ sump capacit,!es, and construction of pressure 
sewers, diversions, and gravity outlets. ' Improvements and/or additions were 
made to the following facilities: I 

a. Clearing of the F100dway on the Trinity River from river mile 
504.0 to river mile 498.0. 

b. Channel improvement from mile 503.0 to mile 497.5. 

c. Strengthening East Levee and West Levee. 

d. New pumping plants at A, Pavaho, and Hampton Road and 
improvements and/or alterations to pumping plants A, B, C, and D. 

e. Construction of Turtle Creek and Lake Cliff pressure 
conduits, diversion of Coombs Creek, improvements and/or additions to 
Dalla~ Branch and Belleview pressure sewers. 

f. East bank interceptor, Elm Fork sluice, Grauwyler Road' 
sluice, Ledbetter drive sluice and dike, and Eagle: Ford l1uice. 

g. Alterations of RR facilities at the intersection of 
Turtle Creek pressure sewer and the MET RR and CRI&P Ry at the East Levee 
and CRI&!> Ry and T&P. RR. 

h. Constructed emergency control structure at sta 622+18 
East Levee. 
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SECTION IV 

PROJECT FACILItIES 

'CHAPTER 2 

CHANNEL IMPROVEMENTS 

4.02. Channel Improvements. 

a. Descrip tion. 

(1) West Fork Ch4nnel.- The West Fork Channel was improved 
under previous development programs. 

(2) Elm Fork Channel.- The Elm Fork Channel was improved 
under previous development progr~~. 

\ 

(3) Trinity River Channel. - Under the Dallas Floodway 
imp'rovement program the Trinity River Cl~annel was cleared of brush and 
timber~ from river mile 504.0 to river mile 498.0, widened, realligned, 
and otherwise improved from River Mile 503.0, which is located 580 
feet downstream from Hampton-Inwood Bridge to River Mile 497.5, 
which is located at the centerline of 'Forrest Ave: Bridge. 

b. Operation.- Both banks of each channel shall be patrolled 
during periods of high water, and appropriate measures shall'be taken to 
protect those reaches from being damaged by the current. Particular 
attention will be taken to prevent the formation of log jams and other 
obstructions. (Also see Section V, Special Requirements During High, 
Water Periods). 

c. Inspection.- Each channel shall be thoroughly inspected 
as, soon as practicable after each major high water period. In addition 
periodic inspections, not to exceed 90 days between inspections, will be 
made 'during low water p~riods., The exact location of trees, logs, debris, 
restrictions of channel, shoals, bank drainage or sloughing, and/or' 
obstructions to approach and egress channels will be noted and reported to 
the Superintendent in order that maintenance work can be .·carried out without 
delay. 

d. Maintenance.- In order that channels will properly carry the 
flood waters for which they are designed, pteventative maintenance shall be 
given high priority. Such maintenance shall include but not be limited to 
the following: I 

(1) Keep channel or floodway clear of all trees, logs, 
and other ,debris that will i~ any way interfere or divert the flow of water. 
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(2) RelD!;Jve all waste materials, unauthorized structures 
or other enci:'~aehments from ch~els. 

(3). R~move or correct shoals or sand, gravel or mud bars. 

(4) Cor~ect or repair any areas damaged by' runoff or 
wave wash ,and sloughing' of banks .'. ; 

(5) Clear all obstructions and .debris from approach or 
egress channels adj acent to the floodway which will in any way ineer~ere .. 
with the proper functioning of the flood control. work,s. 

(6) Trees, tall weeds, and other vegetation detrimental 
to proper operation of the floodway shall be controlled by cutting or 
spraying with appropriate herbicides. (Also see Section V,Special 
Requirements During High Water Periods.) 
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4.03. Levees. 

SECTION IV 

PROJECT FACILITIES 

CHAPTER 3 

LEVEES 

a. General.- The levee system which constitutes the Dallas 
Floodway is composed of three loops: the Northwest Levee, ,the East Levee, 
and the Wes't 'Levee. ' (See ANNEX 1 ). The levees were, constructed in 1928-
1932 und~r joint agreement between Dallas County Levee Improvement District 
No.5 and City and County of Dallas Levee Improvement District. Strengthening 
of the East and West Lev~e was accomplished by the Federal Government under 
the recently completed Floodway Project. 

b. Operation.- Appropriate advance measures will be taken to 
insure the avail~bility of adequate labor and materials to meet emergencies. 
Patrolling of the levees in the Dallas Floodway will be initiated and 
continued when the Trinity River Commerce Street gage height is at 30 feet 
or more. During flood periods the levees shall be patrolled continuously to 
locate possible sand bollsand to be certain that: -

(9 No slides or sloughs are developing. 

(2) Wave wash or scour action is'not occurring. 

(3) There are no existing low reaches of the levee which 
may be overtopped. 

c. Inspections.- All levees will be inspected as soon as 
practicable following each period of high water. Periodic inspections not 
to exceed 90~day intervals shall also be made by the Superintendent to 
insure that the maintenance measures shown in sub-paragraph d., below 
are being carried out and to be certain that: 

(1) No unusual settlement, sliding, or material loss of 
'grade has occurred. 

(2) No riprap has been displaced, washed out, or removed. 

(3) No burning of grass or weeds is allowed except just 
prior to the growing season. 

(4) Access roads to the levee are properly maintained. 

(5) Crown of levee is sloped so as to drain readily. 
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(6) There is no unautberized grazing or vehicular tra~fic 
on the levee. ) 

d. Maintenance.- The Superintendent shall provide at all times 
such maintenance~s'may' be requ-ired to secure 'full protection to the levees 
from floods. Therefore, preventative maintenance is of the utmos,t impo~tance 
in preventing needless damage. Proper ,measures shal~ ,be taken to promOte 
and ma:intain a dense gro,wth of Bermuda grass on each levee. This shall be 

_accomplishedby refertilizing, controlling o~ trees and weeds by mowing, 
cutting or spraying with appropriate' herbicides, ,extermil),ation of burrowing 
animalS, remeval ofdebril, and.~'other ~Iound turf maintenance practical. 
Replanting .ctf Iparsely grassed or eroded areal shall be accctuiplished by the 
sprigging ctf Bermuda grass and the application of 100 to ISO pounds of 

, Ammctnia Nitrate per' acre. . Slopes damaged by' high water shall be repaired prior 
to replanting. The burrowing of anilu.ls will be eliminated and/or prevented. 
DiSplaced and/or removed' riprapwill be replaced and Qrought back tonctrmal 
grade. 'Access roads to the levee shall be repaired and, maintained in such 
condition that ready access is assured at all times. The crown of the 
levee will be maintained so that it drains properly at all times and low 
places where. water may collect during rains will be filled. Proper 
bar:ricades which are necessary to prevent unauthorized vehicular traffic on 
the levee will be maintained a't ,all times. 
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SECTION IV 

PROJECT FACILITIES 

CHAPTER 4 

PUMPING PLANTS 

4.04. PUmPing Plants, General Information. 

a. Description.- There are six pumping plants located within 
the Dallas County Flood Control District. They serve to pump interior waters 
from the land side of levees into the river channels in order to remove 
interior runoff and minimize interior water damage in the adjacent indus~rial 
and residential areas. Each pumping plant has .asump or other type 9f water 
collec.ting basin adjacerit to it. The punwing plants are designated an~ 
located as follows: 

Plant Designation Location 

Pump ing Plant A Station 99+45" East Levee 

. Pumping Plant B Station 235+04, East Levee 

Pumping Plant Hampton Road S.tation 312+05, East Levee 

Pumping Plant C Station 68+32, W~8tLeve~ 

Pumping Plant P·avaho Station 174+60, West Levee 

Pumping Plant D Station 267+95, West Levee 

b. General Instructions. 

(1) Op~ration Lo&.- A log will be maintained at each 
pumping plant which will serve as a permanent record of each and all 
significant operations at the plant. This record shall be kept by the 
Chief Operator on duty for each shift worked. The log will include but 
not be limited to the following information: 

(a) Date and hour of reporting for duty. 

(b) River stage readings each hour. 

(c) Startin$ time arid stopping time of each pump. 

(d) Names of employees on duty. 

(e) Resume of operational and maintenance duties performed. 
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(f) Deta~led record of any interruption of operations. 
Negative reports will be recorded as "No interruptions';. ') 

(g) Date and hour of leavtng duty. 

(h) Signature of the Operator at bottom of the record for 
his shift. 

(2) Reports of Unusual Incidents.- A written report shall 
be made to the District ·Engineer of each instance of major breakdown of plant 
or equipment an4/cir:: other incidents such as flood damage, extensive vandalism 
or sabotage which in any way, will interfere with northi!.l operati.s of the plant. 
Inc:J.dents which disable the plant will be reported to the DinF~t Engineer 
by telephone. Telephoned reports will be confirmed by written r~orts. 

c. Operation, ,.Inspection and Maintenance.-. Pumping Plants and 
related facilities and equipment will be operated, inspected, and maintained 
as required in the succeeding .ub-paragraph~ on pumping plants. 

-, 
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SECTION IV 

PROJECT FACILITIES 

CHAPTER 4 

PUMPING PLANTS 

4.0·U. PUMPING PLANT A. 

a. Description. 

(1) General.- Pumping Plant A consists of two pumphouses, 
an adjOining intake structure, 3 pump discharge pipes over the levee, two 
gravity sluices through the levee, and an outlet structure. 

(a) The intake structure, adjoining the pumphouses, 
consists of approach wingwall s and apron, a raking platform, and trash racks. 
An enameled metal staff gage-is located on downstream wall near the trash 
rack. 

(b) There are three discharge pipes over the levee 
with a 4" air relief valve and a 7" vacuum breaker at the high point of each 
line. 

(c) There are two 4 x 4-foot gravity sluices through 
the levee, with a gated structure on the riverside of the levee, to discharge 
interior runoff when the river is below sump elevation. The gated structure 
consists of two 4 x 4-foot sluice gates operated by two hand-operated floor 
stands. An enameled metal staff gage is located near the downstream end of 
the land side of this structure. 

(d) The outlet structure consists of a concrete 
. headwall, wingwalls, and apron. A flapgate is on each gravity sluice outlet. 

(2) New Pumphouse.- The new pumphouse consists of a 
reinforced concrete substructure, used as a sump pit, and a brick super­
structure that houses three 46,667 gpm vertical, axial flow pumps. The 
following equipment is in the pumphouse: 

(a) Three 46,667 gpm, 500 h.p., vertical, axial flow 
pumps manufactured by the Peerless Pump Div., Food Machinery 8. Chemical Corp., 
Los Angeles, California. 

(b) Three lubricating oil reservoirs and oil lines. 

(c) An 8-ton trolley-.type spur-geared hoist with 
bridge manufactured by Robbins 8. Myers, Inc., Springfield, Ohio. 

(d) Two water level recorders manufactured by Leupold 8. 
Stevens Instruments, Inc., Portland, Oregon. (For details see Annex 6 .) 
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(e) A water level control manufactured by Healy Ruff 
Company.) 

(f) An air compressor manufactured by Binks Manufacturing 
Company, Chicago, Illinois. 

In the new pumphouse, five metal-clad cabinets house the electrical 
switchgear for the incoming line and the three 2300\1, 500 h.p. vertical 
pump motors. The incoming electrical service is 2300V, 3 ~, 3 wire. 
Lighting and low voltage power is supplied through a 5 KVA, 1 ~, 2300-115 
vol ts, dry type transformer tlOunted on the wall b,ehtnd the' switchgear. 
Protection for the dry type transformer consists of two 5A, 5000V power 
fuses 1n a cabinet above the transformers. 

The Slfi tchgear and pump motors are supplied with 115' heaters to maintain 
their temperature approximately 10° F. above ambient temperature to 
prevent condensation on the equipment. The heaters are controlled by 
circuit breakers in the lighting distribution panel. 

The incoming line and pump motors are protected by four oil circuit breakers 
rated 2400V, 3-phase, 600 amp., with 50 MVA ~nterrupting capacity. The oil 
circuit breaker 230V, AC closing coils are supplied from a control panel 
transformer mounted in Cubicle #5. 24V D.C. power for the trip circuit 
is supplied from a 24V storage battery and charger mounted at the end of 
the switchgear. 

Auxiliary units contained in the switchgear consist of under voltage time 
delay relays, instantaneous over-current relays and thermal overload relays 
on' ~a9h pump motor circuit and time delay relays which insen delays of 
approximately 30 and 60 seconds in the starting of pumps #2 and #3. During 
automatic operation, the time delay relays insure that two pumps are not 

'~'" started at the same time. 

A three element float swi tch set to start the pump motors at elevations 380, 
382, and 384, and to stop motors at elevations 379, 380, and 381, 
respectively, is employed when the pump's are to be operated automatically. 

3. Old Pumohouse.- The older pumphouse consists of a 
concrete substructure used as a sump pit and a brick superstructure that 
houses two 10,000 gpm, vertical, axial flow pumps. The following equipment 
i~ in the pumphousea , 

(a) Two 10,000 gpmvertical, 85 h.p_, axial flow PumPs 
manufactured by Fairbanks Morse and Co. 

(b) A 36" gate valve 'and a 36" check valve on each pump 
discharge line. The gate valves are ope:tated bY motor-operated boiit's. 

(c) Two 4 x 4-foot sluice gates in the outlet wall of the 
sump, operated by two hand-operated hoists. 
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(d) Two 3 x 3-foot sluice gates in the sump inlet wall, 
operated by two hand-operated hoists. 

b. Operation of facilities. 

(1) New Pumphouse.- See paragraph 4.046 for instructions 
on Operation Log. 

(a) Start air compressor. 

(b) Open stop valve on the air compressor tank. 

(c) Open air valve on top of oil reservoir and set to 
5 psi. 

(d) Open valve to vent the air from the pump bearings. 
As soon as oil drips from the valve,. close valve. Repeat after running a few 
minutes. 

(e) Use a hand grease gun to grease bowl seal and 
suction bearing through the two small fittings at the base of each pump. 

bearings. 

posi tion. 

and release. 

(f) Check oil level of upper and lower pump motor 

(g) Start pumps by manual or automatic operation. 

(h) Lubricate every hour with a hand lubricator. 

(2) New Pumphouu· - Manual Operation 

(a) Turn off pump motor heaters. 

(b) Set selector switches on Panels 1, 2, & 3 to "Hand" 

(c) Turn control switch for incoming line to "Close" 

(d) TUrn control switch for motors to be operated to 
"Close" and release. 

(e) With the pumps running, read the current in the 
three phases to the motors. These motors are designed for a maximum full 
load current ofl24 amperes. If this value is exceeded by 15% or more after 
the pumps have established siphoning, shut down pump by means of the control 
switch. 

(3) New Pumphouse - Automatic Operation 

(a) Check tape to floatswitch to see that is is free 
wi th no binds. 
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(b) With the selector switches on Panels 1, 2, & 3 
on "Hand", turn control switch for the incoming line (Cubicle 4) to "Close", 
and release. 

(c) Check batteries for full charge (24 volts en 
volt-meter on battery panel). 

(d) Set selector switches orr Panels 1, 2, & 3 to 
"Automatic." 

(e) The float switches will then start eM pump 
when the water reaches elevation'380. If the water continues to rise the 
float switch will start the next pump at elevation 382 and the third pump 
at elevation 384. 

(f) As the water level is reduced the pumps will 
be stopped in turn, one at elevation 381, one at 380, and the last pump 
at elevation 379. 

(4) New Pumphouse - Special Notes. 

(a) With the pumps set for automatic operation, 
time delays are incorporated in the statting circuits of Pumps 2 & 3 to 
insure that two pumps do not statt simultaneously_ Approximately 30 
seconds will elapse between the time the operating contact on the float 
switch is closed and the time Pump #2 starts. The time delay on Pump #3 
is approximately 60 seconds. 

(b) It is imperatiie that the batteries at the end 
of the switchboard be fully charged during o"tI~ion ox the pumps. These 
batteries supply the operating power for the elrcui t breaker trip coils 
and energize the motor circuit breakers upon closure of the float switch 
contacts. 

(c) Heaters are provided in both the switchgear 
and the motor bases. These heaters maintain the temperatures of the 
equipment high enough to prevent condensation and resultant lowering of 
insulation resistance. 

(d) The switchgear heaters are supplied from the 
control power transformer in Cubicle 5. Circuit breakers protecting these 
circuits are labelled 08 in Cubicle 5. 

(e) Heaters at the motor bases are supplied from 
the circuit breaker distribution panel mounted in the wall. 

(f) The switchgear heaters should be on at all 
times. The motor heaters should be on except when the motors are running. 

(g) The' float switch contains three receptacles to 
which control circuits to the three motor control cabinets are connected. 
The motor starting sequence during automatic operating can be varied by 
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interchanging these control cable connections. This sequence should be changed 
periodical! y during times of automatic operation so that the total, ope:rating 
times of the pumps are made equal. The control circuit of the pump wi th the 
lowest total operating time should be connected to the float switch so that 
it will be started at elevation 380 and the control circuit to the pump with 
the most total operating time should be connected to. the float switch so that 
it will not start until elevation 384 is reached. 

(h) One or more of the pumps may be shut down by 
operation of the protective equipment. A fault on the 2300V feeder or on 
the power company's lines could result in operation of the undervoltage relays. 
When these relays are operated, the trip coils on the motorpl'fI)tection circuit 
breakers are energized removing the pumps from service. If the JIOwer 
interruptie.n was only moment'ary, the pumps may be restarted after resetting 
the undervol tage relays. Operated relays will show a whlte flag operation 
indicator. Reset thewhi te flag, by m&ans of the push red in the cover. Check 
voltmeter if fla~ \can~tbe raset. 

(i) Three induction and three thermal overcurrent relays 
are provided for eac.h .DlOtor 0 They are operated from current transformers 
located in the motor prot.ection cubicles and are mounted on the cubicle doorso 
If the motor should draw excessive current in one or more phases due to a 
locked rotor, iqefficient lubrication or grounding through substandard 
insulation, theovercurrent relays would be operated tripping ,the motor 
protection circuit breakers. A white flag operation indi-cator will then show 
on the relays so operatedo 

(5) New Pumphouse - Power Failure. 

(a) If possible reduce water level until the pump can 
be inspected. 

(b) Turn the pump over by hand to insu.re_tnat the rotor 
is free of binds. 

(c) Check oil level. 

(d) If rotor is free and it is apparent that the rotor 
had not been blocked, megger the leads to pump. 

(e) If all tests are satisfactory, reset-white flag by 
means of the push rod in the relay case and start and run ,the pump for a short 
time. 

(6) New Pumphouse - Stopping Pumpso- The procedure to stop 
pumps is as follows: 

(a) Turn hand-off-auto switch to "off" and trip 
breaker control. 

(b) Stop air compressor, close the oil valves and vent 
the oil reservoirs. 
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(c) Turn on the motor heaters. 

(d) If the siphon breakers on top of the levee do 
not break , there is danger of the system siphoning the water from the 
river back into the sump. To break the vacuUm by hand, there are 1" 
globe valves located inside the block house on top of the levee. Remove 
the pipe cap from the end of the I-inch pipe and open the valve to let 
air into the pump discharge lines. 

(7) Old Pumpbouse - General Instructions. See paragraph 
4.046 for instructions on Operation Log. The procedure for placing the 
pumphouse in operation is as follows: 

. ~ ...• 
," 

(a) Check pumps and exciters by hand to see that 
they are free to runo 

(b) Check all contact points on all switches, and 
also check and clean the collector rings on the pump motors. 

(c) Close the sluice gates and check to see that 
the intake gate and the pump discharge gates are open. 

(d) Close the two 3-pole knife switches at the 
top of the control panel. 

(a) Old Pumphouse - Starting. Pumpso- The procedure 
for starting the pumps is as follows: 

(a) Start one exciter and adjust until board 
lights are glowing brightly. 

(b) Start one pump and adjust the D.Co current 
to 7 amps. (Full load is 85 amps at 440 volts.) 

(c) Start the second pump if it is to be used. 

(9) Old Pumphouse - Stopping Pumps.- The procedure 
for stopping the pumps is as follows: 

(a) Stop pump. 

(b) If the pump reverses rotation,' close the pump 
discharge gate. 

(c) After both pumps have stopped turning, pull 
the exciter switcho 

(d) Pull the two 3-pole switches at the top of the 
control panel. 

(10) Old Pumphouse - Power Failureo- The procedure for 
stopping the pumps is as follows: 

(a) ar.,lI' • ...pump discharge gate if pump reverses 
rotationo 
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(b) Check the circuit breaker in the main feeder box. 

(c) Check the 3 disconnect links (outside on the 
transformer bank). 

c. Inspections and Tests. 

(1) Megger Tests.- Megger tests on the motors should be 
performed annually. A curve of minimum insulation resistance versus 
temperature should be obtained from the motor manufacturer and kept with 
the records of the insulation resistances taken each year. To measure 
inSUlation resistance, the following procedure should be used: 

(a) With the motor cold and the magnetic contactor in 
the open position, read the insulation resistance between anyone of the load 
contacts and the frame ground. If the megger reading falls below the minimum 
insulation resistance curve supplied by the manufacturer for the corresponding 
temperature, the motor should be disconnected from the line and the megger test 
repeated at the terminal box of the motor. If this megger reading is still 
below that of the curve, a report to the Corps of Engineers u District Office 
should be submitted immediately.~ No attempt should be made to start the motor. 
Enter the megger reading and the temperature on the permanent record maintained 
for the equipment. 

(b) Obtain D.C. resistance of the stator windings by 
impressing a D.C. voltage across the windings and reading the voltage and 
current. Record the circuit designations of the winding used. 

(c) Run the motot under normal load for ~ mlnlmum of 
15 minutes, shut dow» and repeat megger and D.C. resistance reading®. U$e 
the coil recorded under step 2 for the' resistance measurements. 

(d) By means of one of the formulae given at the end 
of this section, cOIllPute the temperature of the stator using the Vihot9i 
resistance obtained in step 3. Record this temperature and the megger 
reading on the permanent test record. If the megger reading for this 
temperature falls below the minimu~; insulation resistance curve at the 
same temperature, the procedure outlined in step 1 should be followed. 
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(e) On the curve of megger reading vs temperature 
furnished by the manufacturer locate the point found in Step 1. Through this 
point lay a straightedge parallel to the minimum insulation resistance curve. 
Record the insulation resistance in megohms found at the intersection of 
the straightedge and the base temperature of 750 C., on the permanent test 
record under "Adjusted Insulations Resistance." 

(f) Perform Step 5 for readings taken in Step 3. The 
adjusted insulation resistance for both the motor "cold" and the motor "hot" 
should be approximately the same. 

(g) If both the "cold" and "hot" test values fall above 
the minimum curve, the winding is satisfactory. If they fall below, the 
winding insulation is deteriorating or damp. The recommended method for 
drying out motors is by blowing heated air across the windings. Another 
method in which extreme care mti~t be exercised is by circulating a low 
voltage current through the windings. This method should be used only 
by' qualified personnel. An exceptionally low insulation resistance reading 
indicates probable contact between stator winding and frame. This condition 
should be corrected before any other remedial measures are initiated. 

(2) Periodic ~ria1 Runs and Tests.- All equipment including 
switchgear, transformers, motors ~ p~fSJ and gafes shall be trial operated 
and checked at least once every 90 days. ' 

(3) Inspection of Equipment and Machinery.- Pumping plants 
shall be inspected at intervals not to exceed 30 days during the flood season 
and 90 days during the off season to insure that al~ equipment is in o~der for 
instant use. 

d. Maintenance.- To insure maximum operation during flood 
conditions it is important that all equipment and machinery be inspected and 
maintained on a regularly scheduled basis. Undue wear at any point should 
be reported to supervisors without delay. The inspect~on intervals shown 
for each item are considered maximum periods between inspectionS. Preventative 
maintenance-'shou1d be given major consideration at all times. A complete 
inspection of all' machinery, equipment, and facilities should be,made 
immediately after the recession of each flood which required the use of such 
facilities. The legend below explains the inspection intervalsymboJ.s used 
in the 'succeeding maintenance instructions. 

Legend to Inspection Interval 

D - Daily Inspection 
SW - Semi~week1y 

W - Weekly 
Bi-W - BiWeekly 
M- Monthly 
Bi-M - Bi~MOnth1y 

4-4-10 

Q co Quarterly 
SA - Sem:t ... an,nually 
A '. Annually . 
B-E - Bienially 
N.S. - Not Scheduled 

SECTION IV 



r----------------------------------------------
t • +,,:' , 

rrt-1;i;-:~~ : 
. I I? T , ,I UJ 
.1"" 1 ~,; 1 

MEGGER' 
" 

,,-__ 00 ___ -+---, --I-IL.!--a:l.~ 1.-=t' -t __ J 
,., , I' I ' "\: MAGNETIC 

,) MOTOR FRA.ME GROUND' 'MOTOR-rt-~-:-~ CONTACTOR. 
".;. L t.1 .• . 

, ' -- ...... 
WIRING DIAGRAM 

" ,'I'NSULATION RESISTANCe; 
..... 

;.,. 
t. : .. \. 

", .. ,", .. : ., ... :; .. 

:.;. . ;' .-:' ,'" ~ " 

. '," .' 
f' 
\ 
'1,,' , ' WIRING DIAGRAM ,', ,,:<: !,:::~ t. " 

"',' \ .. ::., .... 
• t • '.:. ::;"" STATOR WINDING RESISTANCE; (O,-C) 

. .~.""f· '. ": ,", ','. ~ .. ::~-}. . '. . .)", . . 
" " , " ' R HOT " ' . 

. '.; 

I' 

, 'C~tfT,'GR"D~: r~OT· R COLD (23~.fS t' T~OLD "-2~4.6 
,:" :, ," ,RHOT' ' ',',' 
"FAHR~NHe:''':,: THO'f;' ,ReOLD '.( 390.0 ... TCOLD ).;,.390.0 , 

R .1 STATOft WiNOINCl RESISTANCE (D~C) 
, '" ,T tQ~D.'~ ,AI~ TE~P~RATU~E 'c CO~O MOTOR) 

, T HOT ~ TEMPER"TUR~ TO BEDETERM/NEO AT END OF RUN 
''fORMULA F26; COMPUTING TEMPERATURES, 

) ." . '.: ",,: ... ~: ".:: .. ".,: ... ",. :. ...... . . . 

'" . 

.1 0 -

4-4-10a 

INSULATION RESISTANCE 
CONNECTION DIAGRAMS 

CORPS OF ENGINE~RS FORT WORTH DISTRICT 



. , 
(1) Buildings and Grounds. 

Inspection Check List 

Item To Be Inspected Inspection Interval 

Building W-A 

Yard and grounds W-N.S. 

(a) Buildings. 

Paragraph 

(a> 

(b) 

trash and fire hazards. 
condition. 

Weekly.- Check interior for cleanliness. Remove 
Keep oil d~ips cleaned up. Keep door locks in good 

I 

..,' 
Annually.- Check roof, walls and floors for 

damage to concrete and/or masonry. Repair as needed. Check,ventilators to 
insure proper functioning. Check for settlemem: of floors or foundations and/ 
or cracks ,in 'walls. 

(b) Yard and Grounds. 

Weekly ••. Check for fire hazards. Remove trash 
and debris. See that ga~es, buildings, etc., arG locked,where necessary to 
prevent unauthorized peraons'from entering or tampering with tools and 
equipment. . 

Not-Scheduled.- Clear grounds of all drift and 
other debris after each high water period. 

(2) Access Roads, Walka and Parking Area.~ 

ItellLTo Be Inspected 
,.' tUl;;i;t' •. 

: ,¥,~,r 

Access 'Roads; Walk. 
and Parking Areas 

. Inspection 'Check' List 

·Inspection Interval 

A-N.S. 

Paragraph 

(a> 

<a) Acces. Road., Walk., 'aEking Areas. 

_. Annually.-
surfaces for boles, bumps; ruts, etc. 

Check road, walk. and parking area 
Fill, sbape and/or repair as needed. 

, . 
Not Scbeduled.- - While making rout1n~ trips over 

roads and in parking areas, damaged areas sbould be noted and repaired before 
extensive damage results. 

~~~ 
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(3) Pumps and Motors. 

(a) Pumps. 

Item to be Inspected 

Foundation 
Impeller 
Bearing 
Packing Gland 
Coupling 
Lubrication 

settling ~ etc. 

Inspection Check List 

1. Foundation. 

Inspection 
Interval 

M 
A 
D-A-N.S. 
D-M-N.S. 
A-N.S. 
D-SA 

Paragraph 

Monthly.- Inspect foundation for cracks, 

£. Impeller. 

Annually.- Make annual check when condition 
or performance of pump indicates overhaul is necessary, then perform 
general overhaul maintenance. Inspect impellers and seals. 

bearings and couplings. 

~. Bearings. 

Daily.- Check lubrication of bearings. 

Annually.- Change oil and/or grease in 

Not Scheduled.- At general overhaul 
inspect bearings; make repai~s if needed. 

~~ Packing Gland. 

Daily.- Observe leakage at the gland. 
Take up gland as needed. 

Monthly.- Inspect gland repack if needed. 
Inspect sleeve for wear. 

Not Scheduled.- At general overhaul 
inspect packing gland and sleeve. Renew sleeve if needed, and make 
other repairs as needed. 
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2. Lubric,tion. 

Dailv.- Check lubricating system. See that 
oil reservoirs are full. 

reservoirs. Refill with oil. 
and refill. 

Semiannually.- Drain and flush all oil 
Remove old grease from lines and bearings 

(b) Motors~. 

Inspection and Check List 

Item to b! InsQ!ctiS Inspection Par,graQh 
Interval 

Foundation, base, or support M 1 
Frame NS ~ 
Laminations and pole pieces NS ~ 
Armature or rotor Q ~ 
Air gap A 2, 
Windings Q-B.E. 2 
Slot wedges B.E.-N.S. 1 
Couplings and gears M-A !! 

(Thrust bearings D-Q 2-
( A-Four years 
(Guide bearings D-Q 10 
( A-F our year s 
Thrust bearing oil strainer Q II 
Painting B.E. 12 

1. Found,tion B,se or SUQPort. 

Monthly.- NOte any unusual condition of 
foundations or supports. 

g. Frame. 

Not Scheduled.- Tighten bolts in stator 
splits and other parts. 

~. L,m1nations ,nd Pole Pieces. 

Not Scheduled.- Tighten lamination bolts 
when a check indicates this should be done. 

~. Armature or Rotor. 

Quarterly~- Check squirrel-cage rotor 
bars for loose or broken bars or connections, by unusual sounds, by 
refusal to carry full load, or failure to build up full synchronous 
speed. 

2,- Air Gap. 
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Annually.­
positions and recenter rotor if necessary. 
required. 

Check air gap at four quadrature 
Replace bearings or recenter as 

.2. Windings,. 

Quarterly.- Visual inspection for damaged 
insulation, dirt, oil, or mo sture on winding. If required, blowout with 
clean dry air at low pressure, and clean winding thoroughly with a noninflammable 
cleaner using suitable brushes and air cleaning spray gun. Check insulation 
resistance. ' 

, Biennially!..", -, Inspect the condition of the 
winding insulation, connections, clamps and related items. Clean thoroughly and 
revarnish windings if required to place in good condition. Renew any other 
items that have deteriorated to the point "that they should be replaced. Check 
insulation resistance. 

1. Slot Wedges. 

Bienntallt~_".. Check alot wedges and replace 
loose ones. Tighten coils in slots by rewedging if necessary. 

Non$Scheduled.- If wedges become loose, rewedge, 
clean and pa~nt stator. 

J!. Couplings and Gears. 

MOnthly.- Check oil level in gear cases. 

Annually.- Check to see that set icrews and 
coupling bolts are tight. Change oil in gear cases. Lubricate couplings. 

.2. Thrust Bearing. 

Daily.- Check oil level in bearing, add oil as 
needed. 

Quarterly.- Inspect for oil leaks. 

Annually.- Change oil if analysis or condition 
of' oil shows this to be desirable. - ,". 

Four Years.- Dismantle thrust bearing. Inspect 
plates, smooth off sharp edges, cracks if found, lightly scrapehigh'spots. 
Remove and inspect runner plate, hone if necessary. Clea~ springs, hOUSing, 
baffles and all internal parts and area. Remove, clean, and inspect v~por ring. 

!2. Guide Beariga. 
. . ~, " , . ~ 

Daily. - Check oil level in bearing_. 
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. ' 
Quarterly.- Inspect bearing housing and 

piping for oil leaks. 

Annua11y.- Change oil if analYSis or condition 
of oil show this to be desirable. 

Four years.- Dismantle and lower bearings for 
inspection and cleaning. Lightly scrape bearing. Polish and hone j~urna1. 
Check bearing alignment and clearance, altering same if needed. 

11. !hrust Bearing Oil Strainer. -
!2!:!arter11·- Remove and clean 

oil strainer. 

ll· Paintiy. 

Btenniallz .. ,:," Clean, inspect, 
paint as needed. 

(4) Cranes and Hoists. 

Inspection Check List 

Item To Be Inspected 
t ,t 

Crane, rails, supports, stops 
Crane bridge 
Trucks 
Bumpers 
Hoist conductors, supports & pickup cable 
Troll,., wheels 
Chain. sheaves 
Chains' 
,B1o~k8' and hooks 
Driving gears, shafts, bearings & wheels 

r . 

Inspection 
Interval 

, 
A 
A 
A 
A 
A 
M 

, W-A 
W-A 
W-M 
W-M-A 

(a) Crane Rails, Supports and Stops. 

thrust bearing 

" 
touch up 

Paragraph 

(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(g)' 
(h) 
(1) 
(j) , 

. Annual11'~ Check rails for alignment and 
obstrUctions. Check supports 'for cracks and spalliilg 'if~concrete; and for 
corrosion and loose rivets and boits if steel •. Repair concrete as necessary. 
Tighten or calk loose rivets and bolts. Check stops for security to building 
or rails. . , 

(b) Crane Bridge and Carriage. 

Annualll'- Chec~ frame work for looseness and . 
cracks. Check rivets and bolts for tightness. 'Check girders for alignment. 
Examine girders for corrosion. Clean andpatnt as necessary. 

',. 
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(C:) Trucks. 

Annually.- Check trucks for skew and condi.tion of 
wheels. 

(d) Buntpe:rs. 

Annually.­
see that they are properly positioned. 

Check for looseness. Examine bumpers to 
Tighten or adjust as necessary. 

(e) Trolley Conductors Supports and Pickup Cable. 

Annually.- Check hoist system for damaged or 
worn conductors, broken insuJators, worn supply cable and plugs or loose 
connections. Repair or replace as neccessary. 

(f) Trolley Wheels. 

Monthly.- Make visual inspection of collector 
system. Repair as needed. 

(g.) Sheaves. 

Weekly.~ Check sheaves for broken or chi~ped 
"'heelS • 

Annually.- With chain removed, check for wear, 
chippi~ and corrosion. Check bearings-for clearance and refit if needed. 

(h) Cables or Chains. 

Week~.- Visual inspection for broken or frayed 
strands or broken or elongated chain links. 

AnnuallY.Q Run ca~le or chain out and inspect 
carefully for frayed or broken strands, stretched or weakened links. Examine 
for wear and corrosion, especially down between the cable strands. Lubricate. 

(i) Blocks and Hooks. 

WeeklY.Q Inspect hook for bending and stretching. 

Monthly.= Lubricate sheaves. 

(j) Driving Gears ,Shafts, Bearings and Whe.els. 

Weekly.~ Check lubrication •. Examine for excessive 
wear. 

Month1y.~ Lubricate sleeve and box bearings. 
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Annually.- Lubricate ball and roller bearings and 
change oil in gear cases. 

(5) Electrical Equipment. 

(a) Oil Circuit Breakers. 

Maintenance Schedule Guide 

Item to be Inspected 

Frame and tanks 
Oil valves and plugs 
Oil levels a,nd gauges 
Breathers and vents 
Panels and cabinets 
Bushings or insulators 
Bushing eT's and potential devices 
Main teTminals & ground connections 
Main contae-ts 
Contact pressure springs 
Arc interrupter 
Crosshead 
Lift ~ods and guides 
Operating solenoids, latch & trip 

mechanism 
Auxiliary sm tches 
Dashpots OT snubbers 
Mechanism ... cabinets 
Cabinet h~aters 
Power supply and wiring 
Oil dielectric tests 
Oil purification 
Breaker operation 

Inspection 
Interval 

B.M.-A 
B.E. 
D 
A 
M 
M-A 
A 
M 
A-B .E. 
B.E. 
B.E •. 
B.E. 
B.E. 

Q 
Q 
B.E. 
A 
Q 
Q 
SA 
NS 
D 

Control and protective relays· (See:par 4.041 (~)(b) ~ and 10) 

1. Frame and Tanks. 

Paragraph 

Bimonthly.- Check for oil leaks and note tank 
temperature by touch. 

Annually.- Lubricate mounting mechani$m according 
to manufacturer's instructions. 

~. Oil Valves and Plugs. 

Biennially.- Check condi tion of paint and 
refinish as necessary. Inspect oil valves and plugs; stop oil leaks. See that 
oil drain valves are locked where plugs are not provided. Tighten bolts. 
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~. Oil Ltvels ,nd Gauges. 

Daily.- Check oil levels in gauges of tanks 
and oil filled bushings. 

~. Brtathers And Vents. 

Annually.- Check for external obstructions 
to breathers and vents. 

~. Panels and Cabinets. 

Monthly.- Check panels for cracks and 
cleanliness. Check condition of enclosing cabinets, including hinges, 
locks, door gaskets, and paint. 

2- Bushings or Insulators. 

Monthly.- Check for chipped or broken 
porcelain, excessive dirt film, oil level, and oil or compound leaks. 

Annually.- Clean porcelain as required. 
a~~pair . chipped spots by painting wi th red gl yptal. Inspect gasket for 
leaks. Tighten bolts, check insulation resistance. Inspect for foreign 
material and make dielectric test. 

1. Bushing CTts and PotentiAl Devices. 

Annually •. - Inspect terminal board. Clean 
and tighten all connections. 

~. Main Terminals snd Ground Connections. 

Monthly.- Visual inspection for loose 
connections in connecting bus-work, loose or broken frame, ground 
connections. 

2. Main Contacts. 

Annually.- Check main contact resistance 
from terminal to terminal with a low resistance ohmmeter and record. 

Biennially.- Overhaul as required by 
service and tests. Inspect main and arcing contacts. Smooth contacts 
as required. Adjust and align if necessary. 

10. Contact Pressure Springs. 

Biennially.- Check springs for loss of 
temper, breaks, or defects. 
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11. Arc Interrupter. 

Biennially.- Check arc interrupting device 
for faulty or broken parts. 

!2.. Crosshead. 

Biennially.- Check contact crosshe.ad for 
misalignment, breaks, bends, or looseness on lift rod. 

13. Lift Rods and Guides. 

Biennially.- Check contact lift rod for 
breaks, warping, pulling out at ends, and other wekanesses. Check lift rod 
guides for alignment. 

~. Qpetating Solenoids. Latch and Tripping 
Mechanism.· 

Quarterly.- Inspect electrically operated 
solenoid mechanism. Megger manually operated tripping mechanism, observing 
that tripping mechanism is free. Run breaker through three operating cycles 
and carefully observe action. 

12. Auxiliary Switches. 

Quarterly.- Visual inspection. Maintain 
contacts as indicated. 

16. Dashoots or Snubbers. 

Biennially.- At overhaul check for proper 
setting and adjust as necessary. Clean out and replenish liquid in liquid 
dashpots. 

17. Mechanism Cabinet. 

Annually.- Check condition of metal and 
hardware. Repaint as necessary. See that door gaskets are tight and properly 
exclude dust and dirt. 

18. Cabinet Heaters. 

Quarterly.- Inspect heaters, make repairs 
as needed to keep heaters in service. 

12. Power Supplies and Wiring. 

, Qp'~terly.- Check fuse. or circuit breakers 
in all power and supply circuits. Maintain in their operating posi tion. 
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20. Oil Dielectric Tests. 

Semiannually.- Check dielectric strength 
of the insulating oil in the main tanks of oil circuit breakers and oil­
filled bushings. 

21. Oil Purification. 

Not Scheduled.- Oil that tests under 22 
kilovolts should be scheduled for purifying. Oil that tests under 20 
kilovolts should not remain in use without purifying. Purified oil should 
test 26 kilovolts or more. 

~. Breaker Operation. 

Daily.- Some breakers, particularly those 
carrying high values of current, have a tendency to develop contact heating 
if left closed for long periods. Daily test for abnormal temperatures by 
placing a bare hand on each switch tank. Opening and closing breakers 
several times at intervals as system operation will permit may alleviate 
the heating by wiping the oxide from the contact surfaces, as well as 
demonstrate that the breaker is in operating condition. Then test with 
"Ductor" bridge through main contacts to indicate if fault condition exists 
in main contact circuit. 

(b) Switchboards and Control Equipment. 

Inspection Check List 

Item to be Inspected 

Panels, supports, cabinets, 
and cubicles 

Panel wiring and terminal blocks 
Auxiliary and control relays 
Control switches and push buttons 
Indicating lamps 
Meters and instruments 
Position indicators 
Protective relays 
Resistors 
Test switches and jacks 

Inspection 
Intftrval 

W-A 

A 
D-A 
W-M-Q-A 
D 
D-A 
D-B.E. 
D-A 
B.E 
A 

Paragraph 

1. Panels. Supports. Cabinets. and Cubicles. 

Weekly.- Check for general cleanliness and 
condition of finish. Clean off dust, dirt, and grease. Use a solution of 
mild soap and water on Okite Renovator diluted as per directions 9 to remove 
dirt and grease from paqels. Many cleaning compounds are harmful to the 
finish and should not be used. Since switchboard panels having considerable 
equipment on them are. difficult to refinish, care must be taken in cleaning 
them. Wax may be used where the gloss is not objectionable. 
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Annl1ally.- Repair finisn and hardware and clean 
as necessary. Tighten bolts andserews. Check boxes and cabinets in damp 
locations for corrosion and rust. Clean and refinish as necessary. 

~. Panel Wiring and Terminal Blocks. 

Annually.- Check for general housekeeping. 
Vacuum out terminal cabinets and wiring and control cubicles using due care 
and caution around live relays and controls. Check condition of wiring, 
particularl y observing evidence of damaged insulation. Remark tags for 
terminal blocks when needed. Tighten connection at terminal points. 

1. Auxiliary and Control Relays. 

Daily.- Note and report any unusual heating, 
vibration, or other unusual condition of relays. 

Annually.- Inspect relays. Dress contacts or 
replace if needed. Check contact spring and wiping action. Check contact 
shunts, etc.",1Aake other adjustments, alignments, etc., as required. Test 

" relay cireui ts. 

~. Control Switches. 

Weeklv.- Operate control switches for test 
when feasible. Make repairs as needed. 

Monthly.- Test control switches and push 
buttons on motors of all auxiliary equipment. Make repairs as needed. 

Annually.- Overhaul all control switches at 
least once a year, oftener if needed. Check spring action and replace all 
switch units having unsatisfactory action. 

2. Indicating Lamps. 

Daily.- Replace any burned-out pilot lights. 
Make repairs as found necessary. 

!. Meters and Instruments. 

Daily.- Observe performance of instruments, 
adjust and repair as needed. 

Annually.- Check calibration of meters and 
instruments; clean, adjust and repair as necessary. Tighten connections, 
check wiring connections if any changes have been made in associated circuits 
or equipment. 

1. Position Indicators. 

Daily. - Observe operation o{PQsition 
indicators. Make adjustments, repairs, etc., as needed. 
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~. Protective Relays. 

Dai1y.- Visual inspection for anything 
unusual about contacts, coils, or moving element. Keep targets reset. 

Annua11y.- Test relays as per instructions. 

2,. Resistors. 

Biennially.- Vacuum. Make repairs as 
needed. 

10. Test Switches or Jacks. 

Annuallv.- Examine test switch contacts 
and refinish with file or abrasive if burned or corroded. Tighten 
connections. 

(c) Low Voltage Switchgear - Busses and Cables. 

Inspection Check List 

Item to be Inspected 

Bus bars, joints, and connections 
Bus insulators and supports 
Bus enclosures and barriers 
Switchgear panels and enclosures 
Locks and interlocks 
Warning and safety signs 
Curr-ent and potential transformers 

Inspection'· (' 
Interval 

B.E. 
B.E. 
B.E. 
M-A 
M 
M 
A 

Paragraph 

1. Bus Bars. Joints, and Connections. 

Biennially.- Check bus bars, joints, 
and connections for overheating. Tighten jOint and connection bolts. 
Refinish joint contact surfaces. Silver plate if required on high 
current connections to prevent heating. 

~. Bus Insulators and Supports. 

Biennially.- Inspect and clean 
insulators or insulating block supports. Paint chip spots on porcelain 
with red glyptal. Tighten bolts. Check supports for rigidity. 
Inspect tape insulation on bus bars, if any, and revarnish as required. 

~. Bus Enclosures and Barriers. 

Biennially.- Check bus enclosures and 
interphase barriers for tightness and adequate ventilation. Clean as 
required. 

4-4-22 SECTION IV 



!. SWitchgear Panels and Enclosures. 

Monthly.- Inspect and clean as required with 
industrial type hand vacuum cleaner. 

Annually.- Inspect, clean and check for loose 
bol ts, repaint os- renni sh as requtred. 

2. Locks and Interlocks. 

Monthly.- Cl:teck all key locks and mechanical 
interlocks. Lubricate cylinder locks with powdered graphi.te only. Leave in 
proper operating position. 

!. Warning and Safety Signs. 

Monthly.- Check to see that adequate warning 
and safety signs are in place around live parts or other safety hazards. 

1. 'Current and Potential Transformers •... 

Annually.- Check oil level and oil leaks in 
oil-filled transformers. Check fo~ leaking compound from dry type transformers. 
Clean insulators. Check and tighten primary and secondary connections. See 
that short circuiting device on current transformer secondary is secured in 
the open position and that protector tubes are not bypassing current at normal 
loads. Check potential transformer fuses. 

(d) Storage Batteries and Chargers. 

Item to be Inspected 

Base or rack 
Base pad 
Separators 
Electrolyte 
Intercell connectors and terminals 
Hydrometers and thermometers 
Sink, funnels, and fillers 
Electronic and metallic 

Inspttction 
Interval 

A 
A 
M 
D-M 
M 
D-M 
M 
WA 

1. Base or Rack. 

Paragraph 

Annually.- Inspect concrete base or wooden 
racks for deterioration. Repair or repaint with acid-resisting paint as 

. necessary. 

~. Base Pad. 

Annually.- Check base pad of sheet rubber, 
sand, or other material, for deterioration from acid or other causes. 
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ce11s. 

.;I. Separators. 

Monthly.- Visual inspection for condition. 

~. EleCtrolyte. 

Dai1y.- Check electrolyte gravity of pilot 

Monthly.­
entire battery and enter on proper form. 
as instructed, and record on proper form. 
and record on proper form. 

Check electrolyte gravity of 
Add water of suitable purity, 
Check individual cell voltages 

~. Intercell Connectors and Terminals. 

Monthly.- Neutralize acid with ammonia 
and clean from battery connectors and cell tops. 

2' Hydrometer and Thermometer. 

Month1y.- Report condition of hydrometer 
and thermometer if necessary. 

1. Sink. Funnels. and Fillers. 

Monthly.- Maintain sink, funnels, and 
fillers in clean and safe condition • 

.§.. Electronic and Metallic Rectifierl' 

Weekly.- Visual inspection of transformers, 
tubes, control switches or resistors. Replace or repair any defective 
items. Check operations. 

Annually.- Make thorough inspection of 
all items on the rectifier, replacing any defective equipment and tighten 
connections. 

(e) Disconnecting Switches and Fuses. 

Base and mounting 
Insulators 
Line and ground connections 
Blades and contacts 
Locks and interlocks 
Fuse tubes and fuse links 

Inspection Check List 
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Inspection 
Interval 

BE 
A-BE 
Q-BE 
Q-A-BE 
Q 
Q 

Paragraph 
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1. Base and Mounting. 

Biennially.- Inspect for loose bolts or structure. 

6.. Insulators. 
r 

Annualll~~ Check for chipped and broken 
insulators. Clean as rectUired. .. 

Biennially.- Tighten loose assembly bolts. 

~. Line and Ground Connections. 

. QuarterlY.- Make visual inspection of line 
connecti.ons and where evidence of loose connections exist, tighten ~s required. 
Check dondition of ground connection to assure that it is not broken and ground 
connection is tight. 

Biennially.- Inspect and tighten connections 
as required. 

~. Blades and Contacts. 

Quarterly.- See that blades are properly seated 
in the contacts. Where necessary, adjust blades. 

Annually.- Operate switch several times and see 
that blades are properly alined to-engage contacts. 

Biennially.- Check alignment and condition of 
blades and contacts. Tighten bolts and screws, adjust contact pressure and 
maintain silver or other conta9t surface in good condition. 

~. Locks and Interlocks. 

Quarterly.- See that switches are properly 
locked in the open or closed position as required, by padlocks or other key­
type locks or interlocks. Lubricate with powdered graphite only, fl'om a 
graphite gun. No other lubricant shall be used on padlocks or cylinder locks. 
See that locks and keys operate as intended. Check mechanical interlocks such 
as between main disconnecting switch and ground switch for operation. 

~. Fuse Tubes and Fuse Links. 

Quarterly.- Inspect and check fuses and their 
holders for evidence of failure or improper conditions. When fuse trouble 
occurs due to high resistance contact between ferrule and holder, refinish 
ferrule and fuse dips. On fuses of high current rating or exposed to 
unfavorable atmospheric condition~it may be found desirable to silverplate 
the contact surfaces. 
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(6) Sluice Gates. 

Inspection Check List 

Item to be Inspected 

Sluice gates 
Seals and guides 

(a) Sluice Gates. 

Inspection 
Interval 

A 
A 

Paragraph: 

(a) 
(b) 

Annually.- Inspect condition of bolts, studs, 
latching devices, paint, or other surface treatment. Repair or replace 
as necessary. Check operation of gate and leakage of 

(b) Seal s and Guides. 

Annually.- Check seals and guides for wear and 
deterioration. Renew seals and build up guides where scored, as necessary. 
Remove accumulated mineral deposit. 

(7) Flap Gates. 

Item to be Inspected 

Flap gates 

operated, s~rviced, and 
do not bind. Caution: 
allow the flaps to slam 

Inspection Check List 

Inspection 
Interval 

Q 

.-

Paragraph 

(a) 

Quarterlv.- Flap gates should be trhl 
lubricated to be certain they swing freely and 
In order to prevent possible damage, do not 
against the seats~ c,. " 

(8) Trash Racks. 

Item to be Inspected 

Trash racks 

Inspection Check List 
... t_ •. : 

(a) Trash Racks. 

Inspection 
Interval 

W-A 

Paragraph 

(a) 

Weeklyo- Check trash racks for debris. 
See that trash and debris is removed. 
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'--, 

Annuallv.- Inspect trash racks, including under-
water portion so far as feasible; remove lodged debris not removed on routine 
cleaning. Check condition of metal work, repair as needed. Paint every 5 
years unless inspection shows more frequent painting to be nece.sary. 

(9) Gages and Gage Wells. 

Item to be Inspected 

Gages and gage well s 

Inspection Check List 

Inspection 
Interval 

S.A-A-N.S. 

(a) Gages And Gage Wells. 

PAragraph 

(a) 

SemiannuAlly.- Flush both 3-inch pipe intakes to 
the sump gage and the intake to the river gage. 

To flush the intakes to the sump gage proceed as 
follows: 

1. Raise the float clear of the water and make it 
fast by inserting nail or small rod through the hole in tape allowing the nail 
or small rod to rest on table top. 

~~ Remove the weighted self-centering cone from 
the bottom of the well by lifting the chain which extends from the gage well 
and allow well to drain. 

~. Turn 3-way cock on lower intake 1/4 turn 
counter clockwise and open valve from flush tank and allow water to run from 
flush tank to gage well thus flushing that portion of the intake and also 
cleaning out gage well. 

4. Turn 3-waycock on lower intake 1/4 turn 
clockwise and allow flush tank to refill. Turn 3-way dock 1/4 turn 
clockwise thus flushing the portion of the intake from the flush tank to 
the lower end of the intake. 

2. Turn 3-way cock on lower intake 1/4 turn 
counter clockwise and leave in this position. 

~. Repeat above procedure from (c) through (e) 
using 3-way cock on upper intake. 

bottom of gage well. 
1. Replace wei~ted self-centering cone in 

~ 

~. Unfasten the float and place the recording 
gage back in operation. Check the gage operation. 
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To flush the intake to the river gage proceed 
as follows: 

1. Raise the float to the top of the well 
and make it fast by inserting nail or small rod through the hole in the 
tape allowing the nail or small rod to rest on table top. 

~. Remove the weighted self-centering cone 
from the bo-ttom of the well by lifting the chain which extends from the 
gage well and allow well to drain. If river is above intake, water will 
come into well from river a.nd flush intake. When water from the bottom . 
of the well runs Clear, replace the we-ighted self-cente-ring co'ne .and 
allow well to refill. If. river is below the intake, close the 'cock at 
entrance to well by turning 1/4 turn clockwise after removing cone. 
Then wash out float well with hose. Replace weighted self-centering 
cone and fill float well with water from hose. Open cock on intake by 
turning 1/4 turn counterclockwise and allow water in well to drain to 
river, thus flushing 3-inch intake line. 

3. Unfasten the float and place the recording 
gage back in operation. Check the gage operation. 

Annually.- Give all bearings and rubbing 
parts of the two water stage-recorders a drop of'oil once a year. On 
bearings where there is no oil holes, put a drop of oil on the side of 
the bearing with a fine toothpick. Use only the instrument oil provided. 

Not Scheduled.- Clean the staff gages at 
intervals required to facilitate reading. 

_../ (10) Air Compressor. 

Item to be Inspected 

Feundation 
Frame easting 
Belt 

Crankshaft ) 
Connecting rod ) 
Crosshead ) 
Piston and piston rod ) 
Cylinder ) 
Bearings ) 

Packing gland 
Lubrication 
Receiver tank 
Air intake and cleaner 
Gages and pressure switches 
Unioader and valves 
Safety valve 

Inspection Check List 
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Inspection 
Interval 

M 
M 
M 

One to three 
Years 

D 
D-A 

A - 6 Years 
M 
A 

D-M 
A 

Paragraph 

(a) 
(b) 
(c) 

(d) 

(e) 
(f) 
(9) 
(h) 
(i) 
(j) 
(k) 
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(a) Foundation • • 
Monthly.- Visually inspect foundation for cracking, 

spalling, or settling. 

(b) Frame Casting. 

Monthly.- Inspect frame casting for cracks, etc. 

(c) Belt. 

Monthly.- Inspect for slipping, tighten belt, or 
apply dreSSing as needed. 

(d) Crankshaft, Connecting Road. Crosshead. Piston and 
Rod. Cylinder and Bearings. 

One to three years.- When performance or trouble 
reports indicate a general overhaul is needed, follOW overhaul instructions. 

(e) Packing Glands. 

Daily.- Check glands for leakage, take up packing 
gland or repack as needed. 

(11) Paintingo- Periodic painting is required of the parts 
of pumping'plant, closure materials, and other structures that require this 
type of protection in order to protect metal parts from corrosive action of 
water and other elements. Frequency of painting varies, depending on type of 
paint used, methods of application, and conditions of wear. Always paint metal 
surfaces before corrosion becomes so severe that equipment is damaged~ Prepare 
metal surfaces by sandblasting, if practical, or by cleaning them thoroughly 
with sandpaper and wire brush. Only specially prepared paints should be used 
on damp surfaces that will be encountered. Corrosion-Preventive compounds 
may be used in moist or wet places where paint would not last. 

e. Shut Down Procedureo- Immediately upon final recession of 
flood waters, switches and sluice gates shall be res~red to their normal 
settings. The pumping plant shall then be thoroughly cleaned and equipment 
thoroughly inspected, oiled, and greased. After each flood period, all parts 
of the pumps should be checked thoroughly. The pump bowls should be checked 
for damage, pitting, or other damage. The impellers should be checked for 
damage, pi tUng, looseness on the shaft, et.c. The bearings, the oil feed 
piping, and other parts should be inspected for possible damage from floating 
debris, vibration, or excessive strain. A log of pumping plant operation 
shall be furnished the District Engineer following each flood. 
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SECTION IV 

'R.Ql!C!,IA@.1itIlS . 

cHAPTER 4 

PUMPING PLANTS 

a. Description. 

(i) General.- Pumping Plant B consists ofa pumphouse, an 
adjoining intake structure, four gravity sluices througbtheLevee,and·an 
outlet structure. \ I 

(a) The intake structure,. adjoining the pumphouse, 
consists of approach wtngwalls and apron, a raking platform, and trash racks. 

(b) There are four 6-foot diameter gravity sl.uices 
through the levee, with a gated control structure and a flap gate on the 

. outlet of each Sluice. The gated structure cons~ts of four 72" round 
sluice gates operated by !our hand-operated gate hoists. 

(c) The outlet structure consists of a concret~headwall, 
wingwalls, and apron. 

(d) The pumphouse consists of a concrete s~bstructure 
used as a sump pit and a brick superstructure that house four 52,000gpm pumps. 
The following equipment is in the pumphouse: 

!. Four 52,000 gpm, screw type pumps manufactured 
by Fairbanks, Morse and Company. 

!. Four gate valves equipped for motorized 
operation. 

1. A trolley type chain hoist with chain-operated 
bridge. 

4. Two vacuum pump s. 

b. Operation of Facilities.- See paragraph 4.04b for instructions 
on operation log. The procedure for operating the pumping plant is as 
follows: 

(1) Starting Procedure~, 

(a> Check to see that the ci~ water is on and that the 
water tank is at least half full. 
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bearings. 

(b) Check to see that the brakes on the pumps are f~.e. 

(c) Start the flood control pumps as follows: 

1. Open. the water valve to lubric.ate the rubber bearings. 

l. Grease packing gland and check oil level in motor 

3. - Start one exc·iter and adjust until the board -lights-
are glowing brightly. 

~. Close sluice gates. 

5. oPen the water valve to the vacuum prime pump, and 
then throttle' valve to-allow a small flow during operation. 

-, 

§.. See that the vacuum pump discharge and suction line 
is open. 

1. Grease the packing gland. 

!!. • Start the vacuum pump. 

2. Start No. 1 flood control pump and immedia~ely open 
the discharge valve. 

10. After the vacuum pump has a vacuum, open the 4" 
valve on No.1 pump. (Pumps .. cannot be primed until sump is above elevation 
387.5). 

.!!. Watch the vacuum gage for prime which can be heard or 
seen. When the pump is primed, close the 4" valve. Leave the vacuum pump 
running. .FUU load is· 368 amps at 440 vol ts. . 

as needed. 

vacuum pump. 

and brush. 

g. AdjUSt the D. C. Ammeter to 37.5 amps .. 

- 13. Repeat the above procedure to start additional pumps, -
li. When the required pumps have been started. stop the 

12. During operation keep the trash racks free of trash 

(2) Stopping Procedure.- Stop the flood control pumps as follows~ 

(a) Open the 4" vacuum valve at the pump • 

(b) Close the pump discharge valve. 
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(c) St~ the p~. 

rubber. bearing. 
(d) When the Plllq, ~t.'\~" ~le8e the water valv~ te the 

(e) St., the excite~when all pumps arestapped. 

(3) Power Failure p~ocedure .... ·· The procedure to be used in case 
of peWer faiiure is' as fdllC?Ws:' .-., 

.<a) Apply brakes as pump 'reverses rotation. 

(b).· See·that overload circuit breaker is closed. 

(c) Close pump discharge gates. 

(d) See that the three disconnect links locat'ed outside 
on the transformer banks are closed. 

c •. Inspecticms and Tests.- (These iJlstructions also apply to 
,.Pumping PlantsC and D.).' 

(1) Megger Testso- Megger tests on the motors should'be 
performed annually. A ciurve' of minimum insulatio'n resistance verS\1S 
temp~rature'should be obtained frcm the'mQtor manufact~rerand kept 
with the records of the insufatioJl resistancestaian each year •. 'To 
measure insulation resistance, the following procedure ~hould be used: 

, 
(a)e With the mtor cold,. and the magnetic, contactor in the 

open position, read the insulation resistance b~tween any one of ,the load 
'contacts an4 the frame ground. If themeaaer, reading falls below' the 
minimum insulation 'resistance curve~supplied by the manufacturer for the 
cOJ;respondingtemperature, the motor should be discoMe-ct.,ct from .the 
lin~ and the ~gger test repeated atth~,term,inal box of t~e metor. If 
this meager reading is still below that of'the curve,. ,a repOrt to the" . 
COrps of Eng:ineers District Office should be submitted.iiDmediat,ely. No 
attempt should·be iaade to start the mot'Cr~ Enter 'the meager reading. and the 
'temperature. on the permanent record maint.;tned ',fer theequi.;pment. 

• I' - • ~ . 

'; ... 

'(b) Obtain D.Co'resistance'ofthe stator windings' by 
, inipressing a D. C. voltage acr(;u~s the windings and reading the voltage 

and current. ,R.~~ord the cir~uit designa~ions', of the'wi~ina used. , 

(c) R.un the ~tor under normal load for a minimum of 15 
minutes, shut down and repeat megger and D. c. resistance readings 0 Use 
'the· c~i1 recorded ull~er a.-tep 2 for the r~is.t~nce measureme~ts~ 

, ' . (d) By means of one of the ,formulae given at the' end of 
this' section, compute the temperature of the stat!O>r, using tJ:,.e "h9t" ' 
resistance obtd.ned in step 30 ,Record this teq»erature and themegger 
readiris'on.the pera\a.nent test record. If· the megger reading for' this 

. temperature falls' below the minimwn insu.lationresistance c,ultVe at the 
same,'temperature, the procedure outlined in step lsho~ld befollo>wed. 

", • - ) _ 1 • 
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(e) On the cuxve' of megger reading vs temperatu.re 
furniShed by the manufacturer locate the point' found .i:o. St:ep 10 Thr\ll>ugh this 
point'lay a straighte~ge parallel to the minimum insu.lationresistance curve. 
Record the insulation resistance in megohms fCllund·at the. intersection of 
the straightedge and the base temperature· of 75°C., em the permanent test 
record under It Adj us ted Insu la t ions Res is.tance 0 " 

(f) Perform Step 5 for readings taken in Step 3. The 
adjusted insulation resistance. for both the mtor "cCllld" arid the motor "hot" 
should be approximately the same 0-

(g) If both the "coldl1 and Uhot'" test v.alues fall above 
the ~inimum curve, the winding is satisfactory) , If they fall below, the 
winding insulation is· deteriorating or' damp. The recommended method for 
dryirig out motors is by blowing heated air across' the windings. ·.An~tll.er 
.method in which extreme care must,beexercilSledis by circulating a low 
voltage current through the windings • This method should be used only 
by qualified personneL Ane.xceptionally low insulation resistance reading 
indicates probable contact between stator winding and frame •. This condition 
should be corrected before any Cllther remedial measure's are initiated. 

(2) Periodic Trial Runs -and. Tests.'" . All equipment including­
switchgear, 1:ransformers , motors, pwnpsand gates shall be trail operated 
and checked at least once every ~O days. 

(3) Inspection of ~guipment and Machineryo~ Pumping plants 
shall be inspected at intervals not to exceed 30 days during the flood season 
and 90 days during the off season to insure that ~ll equipment is in order fOlr 
instant use. 

40 Maintenance.;~ (These instroctions also apply to Pumping 
Plants C and D.) To insure maximum operation during flood conditions' it is importm i 

that all equipment and mach.inery be inspected and maintained on a regularly 
scheduled basis 0 Undue wear at any point should be reported to supervis«:»rs without 
delay. The inspection intervals shown for each item ar~ considered maximum period~ 
between inspections. Preventative maintenance shoold be given major clQ}!O\side·ration 
at all times. A complete inspection of all machinery, equipment, and facilities 
should be made immediately after the recession of each flood which required the U~@ 
of such facilitie_so The legend below explains the inspection interval symbols used 
in the' succeeding maintenance instEUetions.'"-

D ~. Daily Inspection 
SW ~ Semi-weekly 
W - Weekly 
Bi~W ~ Bi~weekly 

M - Monthly 
Bi~M -BiMonthly 

Legend' to Inspectioln Interval 
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SA ~ Semi~annually 
A ~ Ap,Xllually 
B~E - Bienially 
N.S. ~ Not Scheduled 
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(1) Buildings and Grounds. 

Inspection Check List 

I·tem To Be. Inspected Inspection Interval 

Building W-A. 

Yard and grounds 

(a> Buildings. 

Paragraph 

(a> 

(b) 

trash arid fire hazards. 
. condition. 

Weekly... Check interior ~or cleanliness. Remove 
Keep oil a~lp8 cleaned up. Keep door locks in good 

t 

Annually. - : Check roof, walls and floors for 
damage to concrete andlor maso,nry. Repair as needed. Check.ventilators to 
insure proper functioning • Check for settlement, of . floors or foundationsaudl 
or cracks in·walls. 

\ .' 
\ 

(b) Yard and Grounds. 

Weekly.-__ Check for fire hazards. Remove trash 
and debris. See that gates, buildin8s, etc., are locked. where necessary to 
prevent unauthorized persons ·.from entering or taDipering with tools and 
equipment. . . 

Not-Scheduled.- Clear grounds of all drift and 
other debris after each high water period. 

. . 
(2) Acces. Roads, Walks, and Parking Area.~ 

I~em To Be Ins~ected 

Acces. ~ads; Walks 
and Parking Areas 

Inspection -Check List 

Inipection Interval 

A-N.S. 

-" I 

Paragraph 

(a> 

(a) Acce";lWads:,Walkf, 'Puk1g' Areas •. ' 
'", . ~g " .• ". I ~ ~~ 

1 ~. .: ~' .. \.~ '.·1:.1"::/.1:'. . 

_ Annually. - Check road, walles -and parking area 
surfaces for holes, 6umps~ ruts, etc. Fill, shape and/or repair as needed. 

Not Scheduled.- . While making routine ,trips over 
roads and in parking areas, damaged areas should be noted and repaired before 
extensive damage results. 
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MEGGER 

I MOTOR FRA.ME GROUNO' 

I'NSULATION RESISTANCE 
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R II STATOR WINDING RESISTANCE (D-C) 

T cQI.O.' .AI~ TE~P~RATURf; (COl.:D MOTOR) 
. T tl01 ~ TEMPERATURE TO BE DETERMINED AT END Of RUN 
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(3) Pumps and Motors. 

(a) Pumps. 

Item to be Inspected 

Foundation 
Impeller 
Bearing 
Packing gland 
Coupling 
Lubrication 

settling, etc. 

Inspection Check List 

1.. Foundation. 

Inspection 
Interval 

M 
A 
D-A-N.S. 
D-M-N.S. 
A-N.S. 
D-SA 

Paragraph 

Monthly.- Inspect foundation for cracks, 

~. Impeller. 

Annually.- Make annual check when condition 
or performance of pump indicates overhaul is necessary, then perform general 
overhaul maintenance. Inspect impellers and seals. 

bearings and couplings. 

~. Bearings. 

Daily.- Check lubrication of bearings. 

Annually.- Change oil and/or grease in 

Not Scheduled.- At general overhaul inspect 
bearings; make repairs if needed. 

up gland as needed. 

Inspect sleeve for wear. 

packing gland and sleeve. 
as needed. 

i. Packing Gland. 

Daily.- Observe leakage at the gland. Take 

Monthly.- Inspect gland repack if needed. 

Not Scheduled.- At general overhaul inspect 
Renew sleeve if needed, and make other repairs 

l2.. Coupling. 

Annually.- Lubricate coupling 0 

Not Scheduled.- At general overhaul, 
disassemble coupling and replace worn parts. 
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2. Lubrication. 

Daily.- Check lubricating system. See that oil 
reservoirs are full. 

Semiannually.- Drain and flush all oil reservoirs. 
Refill with oil. Remove old grease from lines and bearings and refill. 

(b) Motors. 

Inspection and Check List 

Item to be Inspected 

Foundation, base, or support 
Frame 
Laminations and pole pieces 
Armature or rotor 
Air gap 
Windings 
Slot wedges 

Inspection 
Interval 

M 
NS 
NS 
Q 
A 

Q-B.E. 
B.E.-N.S. 

Paragraph 

Couplings and gears 
(Thrust bearings 
( 

M-A 
D-Q 

(Guide bearings 
A- Fopryears 

~Q 
( 
Thrust bearing oil strainer 
Painting 

foundations or supports. 

and other parts. 

A - Four years 
Q 

B.E. 

1. Foundation Base or Support. 

Monthly.- Note any unusual condition of 

~. frame. 

Not Scheduled.- Tighten bolts in stator splits 

~. Laminations and Pole Pieces. 

Not Scheduled.- Tighten lamination bolts when 
a check indicates this should be done. 

i. Armature or Rotor. 

Quarterly.- Check squirrel-cage rotor bars for 
loose or broken bars or connections, by unusual sounds, by refusal to carry 
full load, or failure to build up full synchronous speed. ' 

2,. Air Gap. 
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Annually." Check air gap at four quadratur~ 
positions and recenter rotor if. necessary. Itep ta¢e bear1uss c~ recanter as 
required. 

.§ .. Winding,~ . 

guarterly.· Visual inspection for damaged 
insulation, dirt, oil, or mo sture on wtnding. If required, blow out with 
clean dry air at low pressure, and clean winding thcp:oughly with, a ncm.inflaanable 
cleaner using suitable brushes and air cleaning spray gun. Check insulation 
resistance •. 

·1_j!l'&ft.~Y·' Inspect the condition of the 
winding insulation, connections, clamps and related items. Clean thoroughly and 
revarnish windings if required to place in good-condition. R.enew any other 
items that have deteriorated to the point that tbeyshould be replaced. Check 
insulation resistance. . 

loose ones. 

1. Slot Wedges. 

11~UM:.~\"_Check.lot wedges and replace 
Tighten coils in slots by rewedging 1f necessary. 

Non=Scheduled.- If wedges become loose, rewedge, 
clean and paint stator. 

.!!. Couplings and Gears. 

MOnthly.- Check oil level in gear ·cases. 

Annually.- Cheek to see that set screws and 
coupling bolts are tight. Change 011 in gear cases. Lubricate couplings • 

.2. Thrust Bearing. 

Dai1y.- Check oil level in bearing, add oil as 
needed. 

Quarterly.- Inspect for oil leaks. 

Annually.- Change oU if analysis er condition 
of· 011 shows this to be desirable. . . . ' 

Pour Years.- Dismantle thrust bearing. Inspect 
plates, smooth off sharp edges, cracks if found, lightly scrapebighspots. 
Remove and inspect runner plate. hone if. necessary. Cleat;l springs, housing, 
baffles and all internal parts and area. R.emove, clean, and inspect vapor ring. 

lQ ... GuU!BUt'~8o 

])a11yo" CbeckoillfWel,illl bearings. 
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QUarterly.~ Inspect J)earing hOU8ins an4 
piping for oil leaks. 

Annually.- Change oil if, anal,sis or' conelition 
of oil show this to be elesirable. 

FourYears.- Dismantle anel lower bearings for 
inspection and cleaning.: Lightly scrape ,bearing. Polishanc1 hone journal. 
Check bearing alignment: anel clearance. altering same ifneeeleel. 

. . ~ '" . 

.!!. ~8t Beariy Oil Strainer. ' 

Quarterly... B.emciwe anel clean thrust bearing 
oil strainer. 

la. Paintiy. 

paint as neeeleel. 
',~_~~l~+:;" Clean t inspect, touch up 

(4) Cranes anel Roists., 

Inspection Check List 

Crane, railS. supports, atops 
Crane' 'bridae 
Trucks ' 
Bumpers 
Hoist conductors, supports & pickup cable 
Troll,a, wheels 
Chain sheaves 
Chains 
Blocks and hooks 
Drivins gears, shafts, bearings & wheels' 

Inspection 
Interval 

, 
A 
A 
A 
A 
A 
M 
W-A 
W-A 
W-M 
W-M-A 

(a) Crane Rails, SUpports anel Stops. 

Paragraph 

(a) 
(b) 
(c) 
(el) 
(e> 
(f) 
(g) 
(h) 
(1) 
(j)' , 

Annually.~ Check rails for alignment and 
obstructions. Check supports for cracks anel spal1iDg"il~concrete; anel for' 
corrosion and loose rivets allel bolts if ateel. Repair concrete as necessary. 
Tighten or calk loose rivets anel bolts. Check stops, for security to building 
or rails. ' ' : 

(b) Crane Bridge and Carriage. 

Annually.- Check frame work for looseness anel 
cracks. Check rivets anel bolts for tightness. Check girelers for alignment 0 

Examine girders for corrosion. Clean and' p.1nt as necessary. -, , 
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(c) Trucks. 

Annually.. Check trucks for skew and condition of 

I (d). Bumpers. 

Annually.­
see that they are properly positioned. 

Check for looseness. Examine bumpers to 
Tighten or adjust as necessary. 

(e) Trolley Conductors Supports and Pickup Cable. 

Annually.- Check hoist system for damaged or 
worn conductors, broken insu,lators, worn supply cable and plugs or loose 
connections. Repair or replace as neccessary. 

(f) Trolley Wheels., 

Monthly.- Make visual inspection of collector 
syseem. Repair as needed. 

(g) Sheaves. 

Weekly.... Check sheaves for broken or chipped 
wheels. 

Annually.- With chain removed, check for wear, 
chipping and corrosion. Check bearings·for clearance and refit if needed. 

(h) Cables or Chains. 

Weekly.- Visual inspection for broken or frayed 
strands or broken or elongated chain links .. 

Annually.- Run cable or chain out and inspect 
carefully for frayed or broken strands, stretched or weakened links. Examine 
for wear and corrosion, especially down between the cable strands. Lubricate. 

(i) Blocks and Hooks. 

Weekly.- Inspect hook for bending and stretching. 

Monthly.- Lubricate sheaves. 

(j) Driving Gears ,Shafts, Bearings and Wheels. 

Weekly.- Check lubrication. Examine for excesS'ive 
wear,. 

Monthly. = Lubricate sleeve and box bearings. 
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Annually,. - Lubricate ball aiI.d rol,ler 
bearings and' change oil in gear cases'.' 

(5) , Electrical Equipment. 

(a) Switchboards and Control ,Equipment. 

',j > Inspection Check List 

,Item To Be Inspected 
: 

Panels, sUpports, cabinets and cubicles 
Panel ',wiring and terminal blocks 
Auxiliary and control relays 
Control 'switches and'push butt" ' 

~ Indicating lamp's ,j 

Meters and Instruments 
Position indicators 
Pro tec't ive ' relays 
Resistors 
Test switches and jacks 

Inspection 
. Interval 

, W-A 
A 

D-A 
, '''''''WJ~.';:'~" 

)) 

D-A 
,'~;;~-=~t:,. 
, '11·" 

B. ,E,. 
A 

Paragraph' 

!. ' Panels, SUPports, Cabinets and,CUbicles. 

, Weekly.";; Check for general cleanline.s and 
conditi~n Qf fitlish. Clean off ~ust , ,dirt, and gre,se. Use a solution of 
mild soap and water'or Okite Renevater dtluted as per directions, to remeve 
dirt and grease from panels • Manl' cleaning comPounds are harmful to the fini,b 
and should not be used. Since~witchboard panelshavi. considerable eqUi,meat 
on,them are, difficult te refinish. care aust, be tak81l: in cleaning them. wa. 
may be used wherethe,gless is not objectionable. ' , 

Aimually.- aepair finish and hardware andelea 
as nece.sary. Tighten bolts aneJlcrews.·Check boxes and cabinets in dop 
locations fer' cerrosion and rust. " Clean and refinish as ,.ecessary. ' 

1. Panel Wiring' and Terminal Blocks. 

" ' . Annually. - 'Cheek fe",: seneral' hou.ekeep .... 
Vacuum out terminal cabinets .ndw~rtng and control cubicl.s uliDa due cete 
and caution aro\fD.d live relay. and control.:., Check c.ncU.ti~ of wir1lll, " 
p'articularly observi. ,vidence of damaged insulation., Jle-mark Cas' fer ' 
terminal blocks when' needed. Tight.en connectf.:GD.; .,t: termiaal polnt •• 

. ~ . I .. 

1. AuxiliarY and' Contr,l RelaYs. 

" Daily.-, -Note ancl-r.port say 'Untas .. l be.t;i .. ~ 
vibrati9n, or: other unusual couc1iUon of ,rel~ys. ' 

, Annual1y~- Inspect relays. D~ess eon~act. ,or 
replace if needed. Check cOntact 'spring ancl wiping action. Check contact 
sh~t~., etc. ~ake other adjustme~ts. alignment., etco J as requiredo 'Teat 
relay 'circuits.,' , ' 
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.!. Control Switches. 

Weekly.- Operate control switches for test 
when feasible. Make repairs as needed. 

Monthly.- Test control switches and push 
buttons on motors of all auxiliary equipment. Make repairs as needed. 

Annually.- Overhaul all control switches at 
least once a year, oftener if needed. Check spring action and replace all 
switch units having unsatisfactory action. 

1. Indicating Lanps. 

Paill." Rep14ce·'.any bumecli!"outpUQt lights. 
~~ .. ~a:Lrlf"a8 fCl .... ;:n~cessary. 

~. Meters and Instruments. 
, 

Daily.... Observe performance of instruments,' 
adjust and repair as needed. 

Annually.- Check calibration of meters and 
instruments; clean, adjust and repair as necessary. Tighten connections, 
~heck wiring' connections if any changes have been made in associated circuits 
or equ ipment • 

I. Position Indicators. 

Daily.- Observe operation of pOSition indicators. 
Make adjustments, repai~s, etc., as needed. 

!. Protective Relals. 

Daily.- Visual inspection for anything unusual 
about contacts, coils, or moving element. Keep targets re-set. 

Annuallx.- Test relays as per instructions. 

9. Resistors. 

"B'ie&'£.il!r~;. Vacuum •. Make repairs as needed. 
~: . 

10. Test Switches or Jacks. 

Annually.... Examine test switch contacts and 
refinish with file or abrasive if burned or corroded. Tighten connections. 

~ 
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(b) ,Low Voltse SWitchgear- Busses and Cables. 

Inspection abeck List 

Item To Be Inspected 

Bus bars, joints, and connections 
Bus insulators and supports 
Bus enclosures and barriers 
Switchgear panels and enclosures 
Locks and interlocks 
Warning and safety signs 
Current and potential transformers 

'Inspection 
Interval 

B. E. 
B. E. 
B. E. 
M-A 
M 
M 
A 

!o' Bus Bars, Joints and Connection: •• 

1 
'l 
1 
4 
'5 
1 
1 

connections for over~eatin8. :; tt!!~!t!!i\'~n~:::n:::i::r:~l~:~nt:e;::ish 
joint contact surfaces. Sllver plate if required on high current connectiens 
to prevent heating. ' , 

1. Bus Insulators and Supports. 

, ,;i,;"jt~.~.j$: Inspect and clean insula, tors, . . "!"_ _ ..... :;f. 

or insulating block supports. Paint cliip spots on porcelain with redglyptaL 
Tighten bolts. Check supports for rigidity. Inspect tape insulation, 
on bus b-.s, if any. andre~varnish as required~ 

, ", ""~""""'~' .' 

10 Bus Enclosures and Barriers. 

',:.,-t'*j: Check bus enClosures and 
interphase barriers for tightnei:s:' and adequate vent~lation. Clean as 
required. ," 

'~. Switchgear Part.,l. and ·Enclosure.~ 

Monthly.- Inspect and clean a.' requ1red with 
,tll4~,.~1:tal type hand vacuum cleaner • 

Ap.pually.·I'D8pect, clean:and check for lOGse 
bolte, repaint er refinish as required. 

'.a.~ Locks and Interlock •• 

Mo!.Fhly.- Check aU key leeks and mechanical 
interloc~s. Lubricate cylinder locks with powdered graphite only. Leave 
in prop~r,operatiDg position. 
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~. Warning and Safety Signs. 

Menth'ly.- '~~ck .tG·.~-tba~ adeCNate· •• ~.:.d 
safety signs are in place around live parts or other safety hazards. 

1· Current and Potent 1al Transformers. 
; 

Annually.-· Check oU level and oU leaks in 
oil .. filled t·ransform.ers. CheFk for leakingconpound from dry type transformers. 
Clean insulators. Check and tighten primary and secondary connections. See 
that short circuiting device on current transformer secondary. is secured in the 
open position and that protector tubes are not bypassi~ current at normal loads. 
Check po,tential transformer fuses. 

(c) Disconnect'ing Switches and Fuses. 

Inspection Check List 

Item To Be Inspected 
Inspection 
Interval Paragraph 

Base arid Mounting 
Insulators 
Line and ground conrtections 
Blades and contacts 
Locks and interlocks 
Fuse tubes and fuse links 

1. Base and MQunting. 

B. E. 
A-B. E. 
Q-B. E. 
Q-A-B. E. 

Q 
.Q 

1 
"2 
"3 
1; 
5 
6 

BisDlU.lly;; .... Inspect for loose bolts or 
Ii 

structure. 

1. ,Insulators. 
I 

Annually.- Check for chipped and broken 
insulators. Clean as required. 

B:l.emt;:l.al1t·~ Tighten loose assembly bolts. 

1 .. Line and Ground Connections •. 

. - Quarterly.- Make visual itlspection of line· 
connections and where evidence of loose connections exist, tighten as required. 
Check condition of ground c,onnection to assure that it is· not broken and 
ground connection is tight. 

Bi-ennially.-
as required. 

Inspect and tighten connections 
I 
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.!. Blades and Contacts 

. . . Quarterly.. See that blades are properly 
Where necessary, adjust blades .. · seated in the contacts. 

, 
.j 

Annually.- Operate switch several times and 
see that blades are properly aligned to engage contacts • 

. B1.!!!!Ui .. ll,..~·Check alignment and condition 
of blades and contacts'. Tighten bolt's and! screws,' adjust contact pressure 
and maintain silver or other contact surface in good condition • 

.2,. Locks and Interlocks. 

Qgarterly.- See that switches are properly 
locked in the open or closed position as required, by padlocks or other key­
type locks or interlocks. Lubricate with powdered graphite only, from a 

. graphite gun. No other lubricant shall be use4 on padlocks or cylinder locks. 
See that locks and keys operate as intended. Check mechanical interlocks 
such as be,twee~ ~ain disconnecting switch. and ground switch for operation. 

~. Fuse Tubes and Fuse Links. 

. Quarterly.- Inspect and check fuses and their 
holders for evidence ot failure or improper conditions. When fuse trouble 
occurs due to high resistance contact between ferrule and holder, refinish 
ferrule and fuse dips. On fuses of high current rating or exposed to 
unfavorable atmospheric conditions it .may be found desirable to silver plate 
the contact surfaces. 

(6) Sluice Gates. 

Inspection Check List 

Item 'le, Be Inspected 

Sluice Gates 
Seals and Guides 

(a) Sluice Gates. 

Inspection· 
Interval 

A 
A 

Paragraph 

(a) 
(b) 

Annually.- Inspect condition of bolts, studs, 
batching devic~s, paint, or other surface treatment. Rep_ir. or replace as 
necessary. _Cbeckoperation of gate and leakage of water·through gate, 
D1.sassemb,l~ gate and make repairs if necessary to stop excessive le~e. 

(b) Seals and Guides. 

Annually 0,· Check seals and gu1.des for wear and 
deterioration. R.e~ seals and bui.ld up guides where scored, a. ~cessary. 
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(7) Plap Gates. 

Inspection Check List 

Item To Be Inspected 

Flap Gates 

(a) . Flap Gates. 

Inspection 
Interval 

Q 

farasraph 

(a) 

quarterlY.-u~Plapgates should ~e trial operated, 
serviced, and lubricated to be certain they awing fr!!ely and do not bind. 
Caution: In order to prevent possible damage, do nat allow the flaps: to 
slam,against their seats. 

(8) trash Racks. 

Inspeo,t1ogCheck List 

Item To Be Inspectec;l 

,(a) Trash Racksii' 

Inspection c 
Interval 

W-A 

. !:~ ~ 

Paragraph 

'(a) 

Weeklx.~ Check trash racks for debris. See that 
trash' and debr18 iaremoved~" 

. Annuallf.- Inspect trash racks, including underwater 
portion so far as feasible; remove lodged debris not removed on routine . 
cleaning. Check anutition of metal work, repair as needed. Paint everyS 
years unless inspection shows more frequent painting to be necessary. 

~" ," 
" 

(9) Gate Valves. 

Inspection Check List 
• 4 ~ • 

Item To Be inspected 

Gate Valves . 
Packing 
Gearing 
Rising Stems 
Valve,Seats 

. 1, 

<a> Gate Valves. 

Inspection 
Interval 

Q 
A 
A 
Q 

N. S. 

.:i ".: 

paragJ:!ph 

(a) 
(b) 
(c) 
(d) 
(e) 

quarterly .. - Operate gate valves to prevent stickill80 
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(b) Packing. 

Annually.- To eliminate excessive friction ~etween 
valve stem and packing, lubricate witb ~ few drops ofgrap~itebearing oil. 
Stop leakage by tightening stuff.ing-box nuts. Replace p~cking as needed. 

(c) Gearing. 

m&nJ,lf'acturer. 
AnnUally.· Lubricate gate valves as ~ec~ended by 

(d) Rising Stems. 

quarterly.- Clean threads on rising-stem gate valves 
and lubricate. 

(e) Valve Seats. 
; 

Not Schedu1ed.- Reface leaky gate valve seats 
as nec.essary. 

(10) Painting. 

Periodic painting is required of the· parts of pumping 
plant, clC)sure materials, and other structures that require .this type of 
protection in order to -,protect metal parts from corrosive~ac:tion of water 
and other elements ei Frequency of painting varies, depending on type of 
p,!-int. used, methods of .application, and condit:tons of wear. Alway$. paint 
metal surfaces before corrosion becomes so severe,. that equipment is 
d_qed. Prepare me'tal surfaces by sand blast1n.g';~ if practical,or by 

. cleaning them thoroughly with sandpaper and wire b~sh. Only special­
prepared Paints .. shC)uld be used on daq» surfaces that·will be encountered. 
cOrros~On~preventive compounds .may be used in moist or w8tplaces, where 
paint would m;>t last. . . . . .; 

. d.. Shut DOwn Procedure·... (These instructions' also' apply to 
~ing Plants C and D.) Immediately upon final-recession of floos watE!rs,'switches 
and sluic~ gates shall be resto,reer to their . normal' settings. The pumping plant 
shall then be thoroughly cleaned and equipment thoroughly .inspected,' oiled and 
g~eased. '. After' each flood period, all parts ofthe,~umpsshou1dbe ~hecked 
thoroughly. The 'Pump bQl)11s should be checked for damage, pitting, looseness on 
the'shaft, etc. The il'Dpellers .shou1d be checked for damage, pitting, looseness 

. on the' shaft, etc. The/bearings, the oil feed piping, and other parts should 
~e ~~ected for possible damage .~rom floating debris,· v:ibration, or excessive 
stra1.n.· A log of pumping plant Operation shall be furnished the District Engine~r 
following each flood;.,." . 
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SECTION IV 

PROJECT FACILITIES 

CHAPTER 4 

PUMPING PLANT C 

4.043. PUMPING PLANT C. 

a. Description. 

, (1) General.- Pumping Plant C consists of a pumphouse, 
an adjoining intake structure, two gravity sluices through the le"ee, and an 
outlet structure. 

(a) The intake structure, adjoining the pumphouse, 
consists of approach wingwalls and apron, a raking platform and trash racks. 

(b) There are two 4' x 4' gravity sluices through the 
levee, with a gated control structure, and a flap gate on the outlet of each 
sluice. The gated control structure Qn the riverside of the levee consists of 
two 4'x 4' sluice gates operated by two hand-operated gate hoists. 

(c) The outlet structure consists of a concrete 
headwall, wingwalls, and apron. 

(d) The pumphouse consists of a concrete substructure 
used as a sump pit and a brick superstructure that houses two 30,000 gpm open 
suction centrifugal pumps. The following equipment is in the pumphouse: ' 

1. Two 30,000 gpm, 125 h.p. vertical pumps, 
manufactured by Fairbanks, Morse. 

2. Two 24" hand-operat;ed gat~ valves. 

1. Two 4' x 4' sluice gates in the sump outlet 
wall operated by two motor driven hoists. 

4. Two' 4' x 4° sluice gates in the sump inlet wall 
operated by two han4~operated,gate hoists. 

b. Operation of Facilities.- See paragraph 4.04b for 
instructures on Log'Operatiori. -The procedure for operating the pumping plant 
is as follows: 

(1) Starting Proceedure. 

(a) Check pumps and exciters by hand to see that they 
are free to turn. 
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) (b) Check all. contact points on all switches~ and also check 
and ¢lean the collector rings on the pump mtors • 
. -

(c) Close the sluice gates on the outlet wall of the sump. 

(d) Check to.see that the gates on the sump inlet wall and 
the gate valves on the pump discharge ar,e open. 

control panet. 
(e) Close the two 3-po1e Kn~fe switches at the ,top of the' 

(f) Start the pumps as -follows: 

1. Start o~e exciter and adjust until the board lights 
are glowing brightly. 

. . 
, \ 

2. Start one pump and adjust the D. C. current to 15.5 
alllJ,>s. Full load is 134 amps at 440 volts. 

1. Start the second pump if it is to be used. . 

(g) During operation keep trash racksfree·of trash and debris. 

(2) Stopping Procedure.- The procedure for stopping the pumps is as 
follows: 

'(a) Stop the pumps. 

(b) Close the pump discharge gate valve. 

(c) After both pumps have stopped turning" pull the exciter 
switch. 

(d) Pull the two 3-po1e Knife switches at the' top of the control 
panel. 

(3) Power Failure Procedure.­
failure is as follows: 

The procedure to use in case of power 

(a), ,'Close the pump discharge gate valve if pump reverses rotation. 

(b)' Check fuses in the main feeder box. 

(c) Check to see if the three disconnect switches located 
outside the transformer bank are closed. 

Co . Inspections and Testso- (See. Pumping Plant B instructions.) 

d. Maintenance.~ (See Pumping Plant B :instru~ti.nso) 

e.- Shut Down Precedure. o (See Pumping P1antB inst~ction •• ) 
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SECTION IV 

PROJECT FACILITIES 

CHAPTER 4 

PUMPING PLANTS 

4.044. PUMPING PLMU D~;. 

a. Description. 

(1) General.- Pumping Plant D consists of a pumphouse, an 
adjoining intake structure, two gravity sluices through the levee, and an 
outlet structure. 

(a) The intake structure, adjoining the-pumphouse consists 
of approach wi ngwaU s and apron, a raking platform, and trash racks. 

(b) There are two 4- x 4-foot gravity sluices through the 
levee with a gated control structure on the riverside of the levee and a 
flap gate on the outlet of each sluice. The gated control structure consists 
of two 4- x 4-foot sluice gates operated by two hand-operated gate hoists. 

(c) The outlet structure consists of a concrete headwall, 
wingwalls, and apron. 

Cd) The pumphouse consists of a concrete substructure used 
as a sump pit and a brick superstructure that houses two 30,000 gpm open 
suction centrifugal pumps. The following equipment is in the pumphouse: 

1.. Two 30,000 gpm, vertical, 125 H.P. pumps, 
manufactured by Fairbanks, Morse, and Co. 

2,. Two 24" hand-operated gate valves. 

~. Two 4- x 4-foot sluice gates in the sump outlet 
wall operated by two motor-operated gate hoists. 

i. Two 4- x 4-foot sluice gates in the sump inlet 
wall operated by two hand-operated gate hoists. 

b. Operation of Facilities.- See paragraph 4.04b,for instructions 
on Operation Log. The procedure for operating the pumping plant is as 
follows: 

(1) Starting Procedure. 

(a) Check the pumps and' exciters by hand to see if they are 
free to turn. 
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(b) Check all contact points on all the switches, and 
also check and clean the collector. 

(c) Close the sluice gates on the sump outlet. 

(d) See that the gates on the sump intake and the gate 
valves on the pump discharge are open. 

(e) Close the two 3-pole Knife switches at the top of 
the control panel. 

(f) Start the pumps as follows: 

1. Start One exciter and adjust until board lights 
are glowing brightly •. 

~. Start one pump and adjust the D.C. current to 
15.5 amps. Full load is 134 amps at 440 volts. 

~. Start the second pump, if it is to be used. 

(g) During operation keep trash racks free of trash and 
debris. 

(2) Stopping Procedure.- The procedure for stopping the 
pumps is as follows: 

(a) Stop the pump. 

(b) Close the pump discharge gate valve if the pump 
reverses rotation. 

(c) After both pumps have stopped turning, pull the 
exciter switch. 

(d) Pull the two 3-pole Knife switches at the top of 
the control panel. 

(3) Power Failure Procedure.- The procedure to use in case 
of a power failure is as follows: 

(a) Close the pump discharge gate valve if the pump 
reverses rotation. 

(b) Check the fuses in the main feeder box. 

(c) Check to see if the three disconnect links located 
outside on the transformer bank are closed. 

c. Inspection and Tests.- (See Pumping Plant B instructions.) 

d. Maintenance.- (See Pumping Plant B instructions.) 

e. Shut Down Procedure.- (See Pumping Plant B instructions.) 
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SECTION IV 
PROJECT FACILITIES 

Chapter 4 
PUMPING PLANTS 

4.045 - PUMPING PLANT PAVAHO 

a. Description. 

(1) Genera1.- The Pavaho Street pumping plant consists 
of a pumphouse, and adjoining discharge chamber, an inlet structure, and an 
outlet structure. 

(a) The inlet structure consists of ~proach walls, 
guide walls, approach apron, trash racks, and a raking platform. A tile 
staff gage is located near the trash racks on center wall. 

(b) The dischargecbamber, or wet well, is a dua1-
purpose structure which provides access to the inlets of the box cu1.verts 
during periods of either gravity flow or of P'U.Ili> discharge. It contains 
tWo 6- x 8-foot sluice gates in the upstream wall for control of gravity flow. 
Motor-operated floorstands are provided in the Plll'lWhouse to operate the gates. 

(c) The sluice through the levee is a double 6- x 8-
foot concrete box cu1.vert 284 feet long, extending from the wet wall to the 
outlet structure. 

(d) The outlet structure consists of a headwall, wing 
walls, and apron. F1ap gates are installed on the outlets of the conduits. 

(e) Electric power is supplied from three 167 EVA 
13,200-480-volt transformers connected wye-Delta. Incoming service consists 
of 3-500 MCM, T.B.W.P. conductors; 

(f), The pumps are driven by two 44o ... volt, 250 h.p. 
vertica1 motors. Two metal clad switchgear cabinets house the electrical 
switchgear for the incoming line and the Plll'lW motors. Lighting and low voltage 
power is supplied through a 5 ¥:.VA 480-12O/21io-volt dry type transformer. 

(g) The sluice gate hoist motors are controlled by 
pushbutton stations on the hoists or from pushbutton stations mounted on the 
wall next to the lighting distribution panel. Indicating lights at each 
position show the position of the gate - open or closed. The pushbutton 
stations control magnetic starters located at the floorstands. Gates are 
opened by pushing the "opentl button. Limit sW1tchesstop the gates when 
they reach the fu.l.1y open position. The gates may be stopped at any intermediate 
position by pressing the Ilstoptl button. This will stop the motor and set 
the brake. The sluice gates are closed by pushing the close button. The 
gates are equipped with torque limit switches, to stop the motor when the seal 
has been established or when the gates meet an obstruction as they are being 
ciosed. 
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(h) A til.e staff gage panel. buil.t into the upstream 
.... , face of the· wall. between the P'WlQ)iDg pl.allt and the disebarge, chamber and on 

t12 upstream 8ide of the trash racks. 
\ 

(i) The p'WlQ)h.ouse c011Sists of. a concrete ~ubstrueture 
used as a SUJIq) pit and a concrete. superstructwe that hOllSes two 30,000 gpm . 
verti~al., ax1al. now P'WlQ)S. The follow1Dg equipment is 111 the P1DlPhOllSe: 

1. Two 30,000 gpm, l.OO h.p., vertical mixed 
flow P1DlPs ~ufaetured by EeoJ:lOl'lO' P't:aQs, Inc., Pbiladel.ph.1a, Fa. 

. 2. Two grease l.ubr1c&t1ng systems manufactured 
by the J'arval. Cor,por&tiom, Cl.evelaud, OltLQ. 

I . 

. ~. A water level. recorder manufactured by 
Leu;pol.d'" stevens Instruments, Inc., Fortlaud, Oregon. (For detail.s, see Annex 7). 

'With bridge. 

Buff Co. 

4. An 8-ton trolley t~ spur geared. hoist 

.2. A water leT~l control manufactured by lIeaJ.y 

6. Two motor-operated sl.uice gate hoists. 

1. Two 6· x 8-foot sl.u1.ce gates. 

\~. O,peration of Facil1ties.- See paragraph 4.04b for instructions 
on OperatiQl.'!.og. 

(1) $tartiDg Proeed~e.- The procedure for operating the 
PUlIlPing pl.aBt is as follows: . . /{v . .., 

. ~~.~:( 

ea) Cheek to see that the inComing:l.4.ne s'Wit~ aDd 
the gate hoists sv:Lt~ on the main control. panel are el.ose1i. 

(b) Turn each PUJll) by hand to see that it is free to run. 

e c) Turn off P1DlP motor heaters. 

(d) Follow the instructions of the Farval. Lubricators 
on the pulIfI)s and grease the bearings. 

(e) Check the fl.oat s'Wit~ to see that the tape is Dot 
binding. 

(f) Cheek the 011 l.evel in the upper motor bearing. 
\ 

(g) PUll lis must be started manually as follows: 

1. Cl.ose control. sv:Lt~ for one PUJll). Wait until. 
PUlllP reaches :ruJ.l. speed bef~re startiDg second PUlllP. 
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2. start closing sluice gates. As the p~s are 
running, this will f'lush (lut the gate openings. When a gate reaches its 
closed position the hoist moto!> will continue to turn until a. torque is set 
up in the drive shaft which is suf'f'icient to operate th~-~orqueswitch. 
This insures that the gate is f'i1;'m1.y ,seated bef'ore the diive isdiscontinued~ 
The amount of' torque to be applied before the motor is stopped is adjustable 
at the torquellmit switCh •. Hlving the indi~~tor in the torque switch housing 
toward the higher numbers increases the amount of' torque necessary to 
operate the" contacts and results in a tighter seal at the gate. If' the gate 
hoist is stopped bef'ore the gate is fully closed, it is probable that an 
obstruction has interrrupted the gate closing. 

(h) During operation of' the P'Ul'ltPs, check ammeters on 
pump control cabinet" FuJJ.J.oad current should be approximately 320 ~eres. 
If' the current -reads above 365 amperes continuously, the pumps show.d be 
shut down and inspected. 

pu:nq>s are running. 

(i) The hoist motor heaters should be on at all times. 

(j) The pump nptor heaters should be on except when the 

(k) If' undue vibration occurs during operation of' the 
pumps they should be shut down and inspected •. ,Contact a representative of' 
the P'Ul'ltP manufacturing cong;>any prior to initiating any work on the p~s. 

(11) During operation the trash racks should be kept f'ree 
of' trash and debris" 

(2) stopping Procedure.-

(a) P'unlPs will run until stopped automatically, by 
opening of noat switch contacts wen th;e water decreases to elevation 386.33. 

(b) P\J:ails may be stoPped manually by moving the pu:nq> 
control switches to trip. 

(3) Pover Fa'1lure Procedure.- The procedure to be used in 
case of' powerfa1J.ure is as f'ellovs: ' 

(a) Check to see if' the switches in the lower left hand 
side of' the .contro.;t. panel are closed. 

(b) Check the fuses in the upper left hand side of' the 
control panel. 

(c) Check to see if' the three disconnect links are 
closed. (Located outside on the transf'ormer bank.) 
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c. Inspections and Tests. 

(l.) Megger Tests,.- Megger tests on the motors shoul.d be 
perf9l"J1lEld ammaJ.l.y. A curve of Dilnimwn insul.ation resistance versus 
te~rature shoul.d be obtained from. the motor manufacturer and kept with 
the records of the insul.ation resistances taken each year. To measure 
ins~tion resistance, the following procedure shoul.d be used: 

(a) With the motor col.d and the magnetic contactor 
iD th& open pOSition, _read the insulation resistance between any <me of 
the.,l.oad contacts and the frame groUnd. If the- megger reading falls bel.ow 
the min1mum insul.ation resistance curve suppl.ied by the manufacturer for 
the corresponding temperature, the motor shoul.d be disconnected from the 
l.ine and the megger test repeated at the terminal. box of the motor. If 
this megger reading is still bel.ow that of the curve, a report to the 
Corps of Engineers District Office shoul.d be submitted immediatel.y. No 
attenq>t shoul.d be' made to start the motor. Enter the jnegger reading and 
the tenq>erature on the permanent record maintained for the equipment. 

(b) Obtain D. C. resistance of the stator windings by 
impressing a D.C. vol.tage across the wind:i.l'lgs and reading the vol.tage and 
current. Record the circuit designations of the winding used. 

(c) Bun the motor under normal l.oad for a min:! mum of 
l.5 minutes, shut down and repeat megge;- and D. C. resistance readings. Use 
the coil. recorded under step 2 for the resistance measurements. 

(d) By means of one of the for.mul.ae given at the end 
of this section, conq>ute the te~erature of the stator using the "hot tI 
resistance obtained in step 3. Record this temperature and the megger 
reading on the permanent test record. If the megger reading for this 
tenq>erature falls bel.ow the minimum insul.ation resistance curve at the 
same temperature, the procedure outl.ined in stet,p l. shoul.d be followed. 

~' 
(e) O:r.l the curve;! of megger reading vs temperature 

furnished by the manufacturer l.o cat e i,the pOint found in Step 1. Through 
this point lay a straightedge parallel. to the minimum insul.ation resistance 
curve. Record the insul.ation resistance in megohms found at the intersection 
of the straightedge and the base tenq>erature of 75 degrees C., on, the -
permanent test record under "Adjusted Insul.ations Resistance~ 

(f) Perform step 5 for readings taken in step 3. The 
adjusted insul.ation resistance for both the motor "col.d" and the motor "hot" 
s:Q.oul.d be approximatel.y the same. 

(g) If both the flcol.d" and "hot" test val.ues fa.ll. 
above the min:imll.m curve, the winding is :.sat1.sfactory •. If they fall bel.ow, 
the winding insul.ation. is deteriorat~ or d.a.Jqp. The recommended method 
for drying out motors is by bl.owing ~ated air across the windings. Another 
method in. which extreme care must be exerc~ed is by circul.ating a l.ow 
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voltage current through the windings. This method should be used only 
by qualified personnel. An exceptionally low insulation resistance !"eading 
indicates probable contact between stator winding and frame. This condition 
should be corrected before any other remedial measures are initiated. 

(2) Periodd.c Trial Runs and Tests.- All equipment 
including switchgear, transformers, motors, pumps, and gates shall be trial 
operated and checked at least once every 90 days. 

(3) Inspection of Equipment and Machinery.- ~ing 
plants shall be inspected at intervals not to exceed 30 days during the 
flood season and 90 days during the off season to insure that ail equipment 
is in order for ~nstant use, 

d. Maintenance.- To insure maximum operation during flood 
conditions it is important that all equipment and machinery be inspected 
and maintained on a regularly scheduled basis. Undue wear at any point 
should be reported to supervisors without delay. The inspection intervals 
shown for each item are considered maximum periods between inspections. 
Preventative maintenance should begive~ major consideration at all times. 
A."complete in~ection of all machinery, equipment', and facilities should be 
made immediately after the recession of each flood which reqUired the use of 
such facilities, The legend below explains the inspection interval symbols 
used in the succeeding maintenance ,instructions. 

D - Daily Inspection 
SW - Semi~weekly 

W - Weekly 
Bi-W - BiWeekly 
M - Monthly 
Bi-M ~ Bi-Monthly 

Item 'lb Be Inspected 

Building 

Jiulrl and grounds 

Legend to Inspection Interval 

Q- Quarterly 
SA - Semi-annually 
A - Annually 
B-E - Biennially 
N.S. - Not Scheduled 

Buildings and Grounds. 

Inspection Check List 

Inspection Interval 

"i-A 

(a) Buildings. 

Paragraph 

(a) 

(b) 

Remove trash and fire hazards. 
locks in good condition. 

Weekly.- Check interior for cleanliness. 
Keep oil drips cleaned up. Keep door' 
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Annually.- Check roof, walls and floors for 
damage to concrete and/or masonry. Repair as needed; Check. vent'ilators'to 
insure proper functioning. Check for settlement of floors or foundations and/or 
cracks in walls. 

(b) Yard and Grounds. 

Weekly. - Check for fire hazards. Remove trash 
and debris. See that gates, buildings, etc., are locked where necessary to 
prevent unauthorized persons from entering or tampering with tools and 
equipment. 

Not Scheduled.- Clear grounds of all drift and 
other debris after each high water period. 

(2) Access Roads, Walks and Parking Areas. 

Item To Be Inspe-cted 

Access Roads, Walks 
and Parking Areas 

Inspection Check List 

Inspection Interval 

A-NS 

Paragraph 

(a) 

(a) Access Roads, Walks, Parking Areas. 

Annually.- Check road, walks and parking area 
surfaces for holes, bumps, ruts, etc. Fill, shape and/or repair as needed. 

Not Scheduled. - Wile making' routine trips over 
roads and in parking areas, damaged areas should be noted and repaired before 
extensive damage results. 

( 3) Pumps and· Motors. 

(a) Pumps. 

Inspection Check List 

Item To Be Inspected Inspection Interval 

Foundation 
Impeller 
Bearing 
Packing Gland 
Coupling 
Lubrication 

M 
A 
D-A-NS 
D-M-NS 
A-NS 
D-SA 

1. Foundation. 

Paragraph 

1 
"2 
'3 
1j: 

'5 
b 

Monthly.- Inspect foundation for cracks, 
settling, etc. 
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2. IJr1p!ller." 

'Alml.l!!!l.l .... ::l4a.lce.·uritw ,u.eok 1tllfm,.';cGlltition 
or perfOl"flllm!W of' pump indicates overhaul is neoessary, then perform general 
overhaul maintenance. Inspect ~llers and seals. 

bearings and couplings. 

~. Bearings. 

Daily.- Check lubrication of bearings • 

.Annually. - Change oil andlor grease in 

Not Bcheduled.- At general overhaul inspect 
b~a.rings, make repairs if needed. 

4. Packing Gland. 

Daily. - Observe leakage at the gland. Take up 
gland as needed. 

Monthly. - Inspect gland repack if needed. 
Inspect sleeve for wear. 

Not Bcheduled.- At general overhaul inspect 
packj.ng gland and sleeve. Renew sleeve if needed, and make other repairs as 
n.eededo 

.2 • Coupling • 

Annual.- Lubricate coupling. 

Not Bcheduled.- At general overhaul, 
disSl.s:semble coupling and replace worn parts. 

6. Lubrication. 

Daily. - Check lubricating system. Bee that 
oil reservoirs are full. 

Bemi-Annually.- Drain and flush all oil 
reservoirs. Refill with oil. Remove old grease from lines and bearings and 
refill. 

Item To Be Inspected 

Foundation 
Frame 

(b) Motors. 

Inspection and Check List 
; 

Inspection Interval 
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Item To Be Inspected (Cont' d) Inspection Interval Paragraph 

Laminations and pole pieces 
Armature or rotor 
Air gap 
Windings 
Slot wedges 
Couplings and gears 
(Thrust bearings 
( 
(Guide bearings 
( 
Thrust bearing oil strainer 
Painting 

foundations or supports. 

splits and other parts. 

N8 
Q 
A 
Q-BE 
BE-NS 
M-A 
D-Q 
A-Four years 
D-2 
A-Four years 
Q 
BE 

1. Foundation Base or Support. 

10 

11 
12 

Monthly.- Note any unusual condition of 

2. Frame. 

Not Scheduled.- Tighten bolts in stator 

1. Laniinations and Pole Pieces. 

Not Scheduled.- Tighten lamination bolts when 
a check indicates this should be done. 

4. Armature or Rotor 0 

Quarterly.- Check s~irrel-cage rotor bars 
for loose or broken bars or connections, by unusual sounds, by refusal to 
carry full load, or failure to bUild up full synchronous speed • 

.2 • Air Gap. 

Annually. - Check air gap at four quadrature 
positions and recenter rotor if necessary. Replace bearingS or recenter as 
re~ired. 

.§ 0 Windings. 

Quarterly.- Visual inspection for damaged 
insulation, dirt, oil, or moisture on winding .If re~1red, blow out with 
clean dry air at low pressure, and clean. winding thoroughly with a noninflammable 
cleaner using suitable brushes and air cleaning spray gun. Check insulation 
resistance. . 

Biennially.- Inspect the condition of the 
winding insulation, connectiQls, clamps and related items. Clean. thoroughly 
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and, revarnish windings, it refiUired to place in good condition. Renew any 
other items that have deteriorated to the point that they should be replaced. 
Check insulation resistance.' . 

1. Slot Wedges. 

Biennially. - Check slot wedges and replace 
loose ones. Tighten coils in slots bV rewedging it necessary. 

Not Scheduled.- It wedges became loose, 
rewedge, clean and paint stator. 

80 Couplings and Gears. 

Monthly.- Check oil level in gear 
cases. 

Annually.- Check to see that set screws and 
coupling bolts are tight. Change oil in gear cases. Lubricate couplings • 

.2. Thrust Bearing. 

Daily. - Check oil level in bearing, add oil as 
needed. 

Quarterly.- Inspect tor oil,leaks. 

Annuallyo- Change oil it analysis or condition 
ot oil shows this to be desirable. 

Four Years. - Dismantle thrust bearing. Inspect 
plates, smooth ott sharp edges, cracks it tound, lightly scrape high spots. 
Remove and inspect runner plate, hone it necessary. Clean springs, housing, 
battles and all internal parts and area. Remove, clean, and inspect vapor ring,. 

piping tor oil leaks. 

10. Guide Bearings. 

Daily. - Check oil level in bearings. 

Qu.a.rterlyo- Inspect bearing housing and 

Annually.- Change oil it analysis or condition 
ot oil show this to be desirable. 

Four Years.- ~ismantle and lower bearings tor 
inspection and cleaning. Lightly scrape bearing. Polish and hone journal. 
Check bearing alignment and clearance, altering same it needed. 
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11. Thrust Bearing Oil Strainer. 

Quarterly. - Remove and clean thrust bearing 
oil strainer. 

12 • Paintiy. 

Biennially. - Clean, inspect, touch up paint 
as needed. 

Item To Be Inspected 

Crane, rails, supports, stops 
Crane bridge 
Trucks 
Bumpers 
Hoist conductors, supports 

and pickup cable 
!l'rolley wheels 
Chain sheaves 
Chains 
Blocks and hooks 

Inspection Check List 

Inspection Interval 

A 
A 
A 
A 

A 
M 
W-A 
W-A 
W-M 

Driving gears, shaf'ts, bearings. 
& wheels W-M-A 

(a) Crane Rails, Supports and Stops 

Paragraph 

(a) 
(.b) 
(c) 
(d) 

~e) 
(!~ 
(h) 
(i) 

(.1) 

. ' Almually. - Check raUs for alignment and 
obstructions. Check supports for cracks and spalling if concrete, and for 
corrosion and loose rivets and bolts if steel. Repair concrete as necessary. 
Tighten or calk loose rivets and bolts. Check stops for· security to building 
or rails. 

(b) Crane Bridge and Carriage. 

Annual5t~- Check frame work for looseness and 
cracks. Check riyets and bolts for tightness. C4eck girders for alignment. 
Examine girders for corrosion. Clean and paint as necessary. 

(c) Trucks. 

Annuallyo.:- Check trucks for skew and condition of 
wheels. 

( d) Bumpers. 

Annually. - Check for looseness. ~1ne bumpers to 
see that they are properly positioned. Tighten or adj~st as necessary. 
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( e) Trolley Conductors Supports and Pickup cable. 

Annually.- Check hoist system for damaged or 
worn conductors, broken insulators, worn supply cable and plugs or 100(6e 
connections. Repair or repl.a.ceas necessary. 

(f) Trolley Wheels. 

Monthly.- Make visual inspection of collector 
system. Repair as needed. 

(g) Sheaves. 

Weekly.- Check sheaves for broken or chipped 
wheels. 

Annually.- With chain removed, check for wear, 
chipping and corrosion. Check bearings for clearance and refit if needed._ 

(h) Cables or Chains. 

Weeklyo- Visual inspection for broken or frayed 
strands or broken or elongated chain links. 

Annually. - Run cable or chain out and inspect 
carefully for frayed or broken strands, stretched or weakened links. Examine 
for wear and corrosion, especially down between the cable strands. Lubricate. 

excessive wear. 

( i) B10cks and Hook! 0 

Weeklyo- In8pect hook for bending and stretching. 

Monthly 0- Lubricate sheaves. 

( j ) Driving Gea.!"s, Shafts, Bearings and Wheels. 

WC6:ekly. = Check lubrication. Examine for 

Monthly.- Lubricate sleeve and box bearings. 

AnnuallZ'- Lubricate ball and roller bearings 
and change oil in gear cases. 

( 5 ) Electrical Equipment. 

(a) Air Circuit Breakers 0 
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Item To Be Inspected 

Foundation 

In!2ection Check List 

Inspection Interval 

Panels and cabinets 
Bushings and insulators 
Bushing ~'s and potential devices 
Main terminals and ground connections 
Main contacts 
Contact pressure springs 
Flexible shunts 
Arc interrupter 
Crosshead 
Lift rods and guides 
Operating rods, shafts and bell­

cranks 
Operating solenOids, latch and trip 

mechanism 
Auxiliary switches 
Position indicator 
Dashpots or snubbers 
Mechanism cabinet 
Cabinet heaters and ventilators 
Power supplies and wiring 
Breaker Operation 

A 
M 
M-NS 
A 
M ... iE 
A-BE 
BE 
BE 
BE 
BE 
BE 

Q 
Q 
Q 
BE 
A 
Q 
Q 
1) 

1. Foundation. 

~ph 

1 
'2 
"3 
1j: 

t 
"1 
~ 

2 
10 
III 

12 

Annually. - Inspect foundations for broken or cracked 
concrete. 

2. Panels and Oabinets. 

Monthly.- Check air circuit breaker or other panels 
of insulating material for cracks and cleanliness. Check co~dition of enclos1tlg 
cabinets including hinges, latches, locks, door gaskets, and paint. . 

,J. Bushings or. Insulators. 

Monthly. - Check for chipped or broken porcelain and 
excessive dirt film. 

Not Scheduled.- As required, clean porcelain, repair 
chipped spots by painting with red glypta1. Tiahteb. bolts. Check ilisulation 
resistance.' , . I 

4. Bushing C'1' I S and Potential Devices • 

. Annually.- Inspect terminal poard, clean and 
tighten all connections. 
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.2 • Main Tel"minals and Ground Conne'C:tions c 

Monthly.- Visual inspection for loo~e cOlanection~ 
in connecting bus work, loose or broken frame ground connections c 

BielllIl.ia11il • - Check all bus and ground 
connections, refinish contact surfaces if they have been heating. 

6i Main Contacts. 

Annua11yc- Check main contact resistance 
from terminal to terminal with Kalvin Bridge or "Ducter!! low 1"e!:1\istance ohm. 
meter made by James G. Biddle Company an,a, record 0 

Biennialllo­
and tests. Inspect main and arcing contacts. 
Adjust and align if necessary. 

OVerhaul as required by service 
Smooth contacts if required. 

1. Conta'C:t Pressure Springs. 

Bier:mia,l1Y: . ~ Che'C:k springs for loss of temper, 
breaks, or other deterioration. 

8. Flexible Shunts. 

~ennia,lly. - Check flexible 8h:unts f'e,:!' con'taet 
overheating and for fraying • 

.2 • Axc Interrupter 0 

faulty or broken parts. 

Biennially 0 - Chec;k co1t],t:eu:;;t C;:t'I:JiiB:tlheil~il f'o:c 
misalignment, breaks, bends, or looseness on lift rod" 

Biennialq. ~ Ch,eck c:onta'C:t lift; fc:):~" 

breaks, weakening, warping, and pullirAg C)ut at ena~ 0 Check li,;f't !"c6l gl'l:Lder3 for 
alignment. 

12 0 Operating Roa.s, Shafts, :an.d Bel1'-Cr~iks" 

Se.mi~Annualo- aheck condition of op~r~ting 
mechanism and lubricate. It should be noted that Where brass or stainless 
steel pins are used, little or no 1:ubr1cation is It'e<Oluired. Use flake graphite 
or "Aqua.-dag" as a lubricant wheNver possible rather than oiL 
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At Overhaul.- CheQk for loose nuts, set screws, 
keys, and bearings, for bent rods, shafts, etc. Clean moving parts of rust, dirt, 
grease, etc. Wash out bearingS, pivots, and gears with CC14. Check and adjust 
according to manufacturer's instructions. 

13. Operating Solenoids, Latch, and Trip Mechanism. 

Quarterly.- Inspect electrically-operated 
solenoid mechanism. Megger closing solenoid, manually operate tripping mechanism 
observing that tripping section is free. Run breaker through three operating 
cycles, carefully observing action of mechanism. 

14. Auxiliary Swi tehes • 

Quarterly.- Visual inspection. Maintain contacts 
as indicated. 

15 • POSition Indicator. 

Quarterly.- Check position indicator for proper 
indication of breaker position. 

160 Dashpots or Snubbers. 

Biennially.- At overhaul check for proper setting 
and adjust as necessary. Clean out and replenish liquid in liquid dashpots. 

17. MElchanism Cabinet. 

Annually.- Check condition of metal and hardware. 
Repaint as necessary. See that door gaskets are tight and properly exclude dust 
and dirt. 

18. Cabinet Heaters and Ventilators. 

Quarter.5Y. - Inspect heaters, make ~pairs as 
needed to keep heaters in service. See that ventilators are not obstructed. 

190 Power Supplies and Wiring 0 

Quarterllo. Check fuses or circuit breakers in 
all power and supply circuits. Maintain in their operating position. 

20. Breaker Operation 

Daill'- Some breakers, particularly those 
carrying high values of current, have a tendence to develop contact heating if 
left closed for long periods. Daily test for abnormal temperatures by placing 
a bare hand on each SWitch tank. Opening and closing breakers sev~ral times at 
intervals as system operation will permit may alleviate the heating by wiping the 
oxide from the contact surfaces, as well as demonstrate that the breaker is in 
operating condition. Then test with "Ductor" bridge through main contacts to 
indicate if fault condition exists in main contact circuit. 

"'-'-.~".-
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(b) Switchboards and Control Equipment. 

Inspection Check List 

Item To Be Inspected 

Panels, supports, cabinets and cubicles 
Panel wiring and terminal blocks 
Auxiliary and control relays 
Control switches and push buttons 

C Indicating lamps 
Meters and Instruments 
Position indicators 
Protective relays 
Resistors 
Test switches and jacks 

Inspection 
Interval 

W-A 
A 
D~A 

W ... ~-A 
D 

D-A 
D 

D-A 
B. E. 

A 

Paragraph 

1 
"2 
3 
2; 
5 
'6 
7 
'8 
9 

1'0 

1. Panels, Supports, Cabinets and.Cubicles. 

Weekly.- Check for general cleanliness and 
condition Qf fiilish. Clean off dust, dirt, and grease. Use a solution of 
mild soap and water~ or Okite Renovator diluted as per directions, to remove 
dirt and grease from panels. Many cleaning comPounds are harmful to the finish 
and should not be used. Since switchboard panels ha.ving considerable equipment 
on .. them are difficult to refinish, care must be taken in cleaning them. Wax 
may be used where the gloss is not objectionable. 

Annually. - Repair finish and hardware and cle:w 
as necessary. Tighten bolts and screws. Check boxes and cabinets in damp 
locations for· corrosion and rust. Clean and refinish as necessary. 

2., Panel Wiring and Terminal Blocks. 

Annually.- ·Check for general' housek~eping. 
Va.cuum. out terminal cabinets and wiring and control cubicles using due care 
and caution around live relays and controls. Check condition 9£ wiring, 
particularly observing evidence of damaged insulation. Re-mark tags for 
terminal blocks when needed. Tighten connection ~t terminal points. 

3. Auxiliary and Control Relay·s. 

Daily.- Note and report ,any unusual heating, 
vibration, or other unusual condition of relays. 

Annually:- Inspect relays. Dress contacts or 
replace if needed. Check contact spring and wiping action •. Check contact 
shunt~, etc. Make other adjustments, alignments, etc.,'as required. Test 
relay circuits •. 
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~. Control Switches. 

Weekly.- Operate control switches for test 
when feasible. Make repairs as needed. 

MOnthly.- Test control switches and push 
but'tons on motors of all auxiliary equipment. Make repairs as ne~ded. 

Annually.- Overhaul all control switches at 
least once a year, oftener if needed. Check spring action and replace all 
switch units having unsatisfactory action. 

~. Indicating Lamps. 

Daily... Replace'"ny burned-out pilot lights. 
Make repairs as found necessary. 

!. Meters and Instruments • 
. 

Daily.- Observe performance of instruments,' 
adjust and repair as needed. 

Annually.- Check calibration of meters and 
instruments; clean, adjust and repair as necessary. Tighten connections, 
~heck wiring' connections if any changes have been made in associated circuits 
or equipment. 

1. Position Indicators. 

Daily.- Observe operation of position indicators. 
Make adjustments, repaiTs, etc., as needed. 

~. Protective Relays. 

'Daily.- Visual inspection for anything unusual 
about contacts, coils, or JDOv1ng element. Keep targets re-set. 

Annually.- Test relays as per instructions • 

.2. Resistors~ 

BienntallY.~ Vacuum. Make repairs as needed. 

lQ. Test Switches or Jacks.' 

, Annually.~ Examine test switch contacts and 
refinish with file or abrasive if burned or corroded. Tighten connections. 

" 
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(c) Low Voltage Switchgear ~ Busses and Cables. 

Inspection Check List 

Item To Be Inspected 

Bus bars, joints, and connections 
Bus insulators and supports 
Bus enclosures and barriers 
Switchgear panels and enclosures 
Locks and interlocks 
Warning and safety signs 
Current and potential transformers 

Inspection 
Interval 

B. ~E.' 
B. E. 
B. E. 
M-A 
M 
M 
A 

.1. Bus Bars, Joints and Connections. 

1 
"2 
3 

~ 
5 
"6 
1 

Biennially.~ Check bus bars, joints and 
connections for overheating. Tig~ten joint and connection bolts. Refinish 
joint contact surfaces. Silver plate if required on high current connections 
to prevent heating. 

~. Bus Insulators and Supports,. 

B:bnnial1Y.;~ Inspect and clean insulators 
or insulating block supports. Paint chip spots on po~celain with red glyptal. 
Tighten bolts. Check supports for rigidity. Inspect t;ape insulation 
on bus bars, if any, and re-varnish as required. . 

1. Bus Enclosures and Barriers. 

BiGnnialll.; Check bus enClosures and 
interphase barriers for tightnes~ and adequate ventilat~on~ Clean as 
required. " 

~. Switchgear Panels and'Enclosures. 

Monthly.~ Inspect and clean as required with 
industrial type hand vacuum cleaner. 

Annually.- Inspect, clean and check for loose. 
bol ts" repaint or refinish as required • 

.a,. Locks and Interlocks. 

"Monthly.", Check all key locks and mechanical 
interlocks. Lubric~te cylinder locks with po~ered graphite only. Leave 
in proper operating position. . ' . 

\ 

'-, 
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6. Warning and Safety Signs. 

Monthly.- Check to see tha~ adequatewal~ingand 
safety signs are in place around live parts or other safety hazards. 

1. Current and Potential Transformers. 

Annually.- Check oil level and oil leaks in 
oil~filled transformers. Check for leaking compound from dry type transformers. 
Clean insulators. Check and tighten primary and secondary connections. See 
that short circuiting device on current transformer secondary, is secured in the 
open position and that protector tubes are not bypassing current at normal loads. 
Check potential transformer fuses. 

«0 Disconnecting Switches and Fuses. 

Inspection Check List 

Item To Be Inspected 
Inspection 
Intexval Paragraph 

Base and Mounting 
Insulators 
Line and ground connections 
Blades and contacts 
Locks and interlocks I 

Fuse tubes and fuse links 

!. Base atM'l Mounting •. ' 

B. E. 
A-B. E. 
Q-B. E. 
Q-A-B. E. 

Q 
,Q 

1 
'2 
3' 
! 
5 
! 

8i8=1.11Y.'· Inspect for loose bolts or 
srnnn 4 

structure. 

insula~ors. 

,g. Insulators. 

Annually.- Check for chipped and broken 
Clean as required. 

BieM.ialb;.":! Tighten loose assembly bolts. 

1.· Line and Ground Connections. 

. ....- Qu~~terlY.- Make visual inspection of line· 
connections and where evidence of loose connections exist, tighten as required. 
Check condition of ground c,onnection to ,assure that it is, not broken and 
ground connection is tight. 

as required. 
Bi-ennially.- Inspect and tighten connections 

I , 
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Quarterll. - See that blad~!S SN properly 
seated in the contacts. Where necessary, adjust blades. 

Annua.lllo- Operate switch several times and 
see that blades are properly aligned to engage "contacts. 

Biennial~.- Check alignment and condition 
of bla<les and contacts. Tighten bolts and screws, adjust contact pr~ss'l.U'e 
and maintain silver or other contact ~ace in good condition • 

.20 Locks and Interlocks. 

gua.rterll.- See that switches are properly 
locked in the open ,or closed position 'as. .required, by padlocks or other key­
type locks or interlocks. I;ubricate with powdered graphite only, fram. a 
graphite gun. 'No other lubricant shall be used on padlocks or cylinder locks. 
See thiil.t locks and keys operate as intended. Check mechanical interlook.e 
such as between main d1scomlecting switch and ground switch for operation. 

6. Fuse Tubes and Fuse LinItIS 0 

Quarterly". - Inspect and ch~ck fU~eSl and their 
holders for evidence of failure or improper conditions. When fuse trouble 
occurs due to high resistance contact between ;f'errule and h@l~r, ~fUT.1~h 
ferrule and fuse dips. On fuses of high current rating or e,xpb~eJd to 
unfavorable atmospheric conditions it may be found desirable to Slil.V8:!r' plate 
the contact surfaces. 

( e) Lightning Arrestors. 

Item To Be Inspected 

Base and supports, insulators.; 
leads, etc. 

Arrestor-enclosure 

Inspection Check Li!St 

Inspection Inte:t"'lral 
-.... ; . 

D-A-Six years 
A . 

1 
2 

1. Base and Supports, InsuJ.ators, Us:ads, Etc 0 

observing general condition. 

AnnuaLly.- ,Clean porcelain parts, tighten loose 
bolts, check spring connectors, check line and ground connections, etc. Obse~ 
for evidence of high currents 'Which might have damaged arrester internaJ.ly 0 . 

Make repairs as needed. 
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Six Years.- Check 6o-cycle sparkover voltage 
of each section of arrestor utilizing testing transformer with suitable resistor 
to limit current. Compare with original manufacture, test valves for the type 
and voltage rating of arrester unit. If reClUired, paint hardwares with aluminum 
or other suitable paint. 

!J Arrestor Enclo~. 

Annually.- Check protective enclosures including 
ground connection!,:!. carry out maintenance as required. 

(f) Storage Batteries and Chargers. 

Inspection Check List 

Item To Be Inspected Inspection Interval 

Base or rack 
Base pad 
Separators 
Electrolyte 
Intercell connectors and terminals 
Hydrometers and thermometers 
Electronic and Metallic rectifiers 

A 
A 
M 
D-M 
M 
D-M 
WA 

1. Base or Rack. 

Paragraph 

1 
"2 
"3 
1j: 

"5 
b 
1. 

Annual. - Inspect concrete base or wooden racks 
for deterioration. Repair or repaint with acid-resisting paint as necessary. 

2 • Base Pad, 

Annualtl~- Check base pad of sheet rubber, 
sand, or other material, for deterioratiOn from acid or other causes. 

1. Sel?8:l!:tors. 

Monthly.~ Visual inspection for condition. 

4. Electrolyte, 

Daily.- Check electrolyte gravity of pilot cells. 

Monthly.- Check electrolyte gravity of entire 
battery and enter on proper form. Add water of suitable purity, as instructed, 
and record on proper form. Check individual cell voltages and record on proper 
fum. . 

.2 ' Intercell Connectors and Terminals. 

Monthll' - Neutralize acid with ammonia and clean 
from battery connectors and cell tops. 
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• 1 6. Hydrometer and Thermometer 0 

Monthly,_ - Report condition of hydrometer and 
thermometer if necessary. 

1. Electronic and Metallic Rectifiers. 

Weekly.- Visual inspection of transformers, 
tubes, control sw1 tches or resistors. Replace or repair any defective items. 
Check operations. ' 

Annually. - Make thorough inspection of all 
items on the rectifier, replacing any defective equipment and tighten 
conD.ections. . 

Item To Be Inspected" 

Lighting 
Conductors and busses 
Warning Signs 
Hardware 
Insulators 

repair as needed. 

(g) Substation. 

Inspection Check List 

InSpection Interval 

A-NS 
BE 
A 
M-Six years 
M 

1. Lighting • 

Paragraph 

1 
'2 
"3 
'4 
~ 

Not Scheduledo- Repla~e bulbs, maintain and 

Annually. - Make operational check on all 
lighting circuits. See that they are in good operating condition. Clean 
units to remove bugs and dirto Tighten fixtures were required. 

-

2. Conductors and Busses. 

Bienniallyo- Observe sag ±n tension busses 
and flexible expansion jOints. Adjust if necessary to relieve strain on 
post-type bushings and, insulators 0 Check jod.n.ts for looseness or heating 0 

Tighten connectors and. clamps. 

~ _ Wa.:ming Signs 0 

~ly.- Check to ascertain that adequate 
warning signs are used on eCJUipment and that they are securely in place. 

4. Hard:Rre .. 

Monthly. = Make on the ground inspection for 
loose hardware, bolts, nuts, etc. Tighten and repair as needed. 
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Six years. - Tighten all clamps and other 
hardware. Paint rusty spots . 

.2 . Insulators. 

Monthlr.- Make a general inspection for broken, 
cracked or otherwise damaged insulators. Check for excessive dirt. 

(h) Transformers. 

Inspection Chec~ List 

Item To Be Inspected 

Foundation, rails, and trucks 
Oil piping valves and plugs 
Oil levels and gauges 
Breathers and vents 

Inspection Interval 

M 

Paragraph 

1 

Relief diaphragm 
Bushings 

A 
A-M-A 
M 

'2 

~ 
"5 
b 

Main terminal and ground connections 
Core and coils 

A 
W-BE 
M-BE 
NS ~ 

Internal inspection 
Insulation resistance 
Oil dielectric 
Oil acidity 
Oil purification 

Five years 
A 
A 
Five years 
NS 

'9 
10 
11 
12 
13 

1. Foundation, Rails; and Trucks. 

Monthlr.- Check foundation for cracking and 
settling. See that rail stops are firmly in place to bold transformer in 
position on the rails. Paint metalwork as needed. 

2. Oil Piping, Valves, and· Plugs. 

Annually.- Inspect oil piping, valves and plugs. 
See that all oil drains are plugged or locked to prevent unauthorized openings. 

1. Oil Levels, ~es and Relays. 

Dailr.- Check oil levels; if low, determine 
cause and take proper remedial measures. 

Monthlr.- Make,visual inspection of gages fbr 
conditition and operation. 

_ Annually.;" Clean dirty gage glasses and C('Y"nc(; 

connections, replace broken glasses, ~heck oil-level indicators and relays 
for proper operation. 
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· \ 

~. Breathers and Vents. 

Monthly. - See that relief diaphragm has 
not opened and breathers and vents are normal, that screens and baffles are 
not obstructed or broken. Inspect dehydrating breathers and change 
chemical if needed. 

.2 • Relief Dia:ehragm. 

Annually.- Check relief diaphragm, its hinge, 
latch, and alarm switch. Relief diaphragms used may only be those furnished by 
the manufacturer for any particular transformer, and installed in the recommended 
manner. 

6. Bushings. 

Weekly.- Check for breaks, excessive dirt, 011 
level and leaks. 

Annually. - Clean and paint chipped spots with 
red glyptal. Inspect gaskets for leaks. Tighten bolts. Add oil if necessary 
to bring to proper elevation. 

Biennially.- Test oil, sample from 'Qottom 
of bushing for dielectric strength. Replace if required. 

1. Ma.in Term1Da.ls and Ground Connections. 

Monthly.- Visual inspection for safe ope~ating 
condition. 

Biennially. - Tighten bus and ground connections, 
refinish and improve contact surfaces if they have been heating. Silver plating 
may be desirable for high current connections to reduce heating. 

8. Core and Coils. 

Not Scheduled.- A transformer properly maintained 
and not excessively overheated and which is arranged to maintain a gas cushion 
over the oil or to expose a very limited amount of oil to air, should, barring 
an internal failure of the winding or connections, not require untank1ng for 
core and coil maintenance during its normal life. If inspection indicates that 
excessive sludge has formed on the winding, it should be untanked and the sludge 
removed by washing with clean oil. When untanked, check for loose laminations, 
core bolts, insulating blocks, connections and other pertinent features . 

.2. Internal Inspection. 

Five Years.- Make a general inspection of 
transformer through manhole covers when provided. Conduct or schedule necessary 
maintenance. 
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.!!. .. Insulation Resistance. 

AnnUally.... Check th. insulation resistan.ce 
between each winding and ground.· Include only that part of lo&cils to the first 
adjacent switch. 

11. Oil Dielectric. -' 
Arm!!1ly. - Sample oil from tra.nsfo~s and 

bushings annually and test for dielectric strength. 

12 • Oil ACidity. 

Five Years.- Test 011 for acidity every five 
years. 

~. Oil Purification. 

Not Scheduled.- When dielectric test is below 
22 KV sChedule purification tol5bring oil test up to 26 KV minimum.': Reclaim 
or replace when acidity is excessive. 

( i) Distribution Lines. 

Item !DO Be:;J.jnspected 

Wood POles, crossarms, pins, 
braces, footings a.ncl guy 
anChors, guys, hardware 

Warning signs 
Ground wires 
Insulators 
Cutouts 

Inspection Check List 

Inspection Interval 

A 
A 
M-Five years 
M 
A 

1. Wood poles, Cl'Ossarms, Pins I Braces, Footings and 
Guy Anchors, Guys, Hardware.-

Annually. - Inspect, .inta.in and repair as 
required. 

2. Warning Sips. 

Monthly. - Maintain as reCJ,Uired. 

l. Ground. Wires and Connections. 

Five Years.- Check ~ound resistance and 
, ~". 

tighten connections. 
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· \ , 

needed. 

4. 

Monthly.- Visual inspection. 

Insulators. 

Monthly. - Clean or replace as required • 

.2 • Cutouts. 

Annually. - Inspect, maintain and repair as 

(6) Sluice Gates. 

Item To Be Inspected 

Sluice Gates 
Seals and Guides 

Inspection Check List 

Inspection Interval 

A 
A 

(a) Sluice Gates. 

Paragraph 

(a) 
(b) 

Annually.- Inspect condition of bolts, st~ds, 
latching devices, paint, or other surface treatment. Repair or replace as 
necessary. Check operation of gate and leakage of water through gate. 
Disassemble gate and make repairs if necessary to stop excessive leakage. 

(b) Seals and Guides. 

Annually.- Check seals and guides for wear and 
deterioration. Renew seals and build up guides where scored, as necessary. 
Remove accumulated mineral deposit. 

(7) Flap Gates. 

Inspection Check List 

Item To Be Inspected Inspection Interval 

Flap Gates Q 

(a) Flap Gates. 

Quarterly'- Flap gates should be trial operated, 
serviced, and lubricated to be certain they swing freely and do not bind. 
Caution: in order to prevent possible damage, do not allow the f-laps to 
slam against the seats. 
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(8) Trash Racks. 

Item To Be Inspected 

Trash Racks 

,Inapent:1on;Check List 

Inspection Interval 

W-A 

(a) Trash Racks. 

para~raph 

(a) 

Weekly.- Check trash racks for debris. See that trash 
and debris i~ removed. 

Annually.~ Inspect trash racks, including underwater 
portion so far as feasible; remove lodged debris not removed on routine cleaning. 
Check condition of metal work, repair as needed. Paint every 5 years unless 
inspection shows more frequent painting to be necessary. 

( 9 ) Gages and Gage Wells. 

Inspection Check List 

Item To Be Inspected Inspection Interval Paragraph 

Gages and Gage Wells (a) 

(a) Gages and Gage Wells. 

Semiannually.- Flush the 3" intake pipe as follows: 

1. Raise the float clear of the water and make it 
fast by inserting nail or small rod through the hole in the tape and allowing 
it to rest on table top. 

2. Remove the weighted self-centering cone from the 
bottom of the gage well by lifting the chain which extends to the top of the 
well, and allow well to drain. If the river is above intake, water will floW' 
into the well from the river and flush intake. When water from the bottom of 
the gage well runs clear, replace weighted self-centering cone and allow the 
well to fill. 

3. If the river is below the intake, remove the cone 
and close the plug cock at entrance by turning the valve handle t turn, to closed 
position as shown by indicator. Then wash out gage well with hose. Replace the 
weighted self-centering cone and fill gage well with water from hose. Open the 
plug cock on intake by turning valve handle t turn to open pOSition, as shown 
by indicator and allow water in well to drain to river, thus flushing the 3-inch 
intake line. 

4. Remove nail or small rod from hole in the tape 
and lower float to water surface. Check the recording gage operation. 
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Annually.- Give all bearings and rubbing 
parts of the automatic water stage recorder a drop of 0;1.1 once a year. On 
bearihgs where there are no oil holes, put a drop of oil ol):l the side of the 
bearing with a fine toothpick. Use only the instrument oil provided. 

Not Scheduled.- Clean the tile gage at 
intervals required to facilitate reading. When cleaning, check for cracking, 
spalling, or abrasion and when damaged, repair immediately. 

(10 ) Painting. - Periodic painting is required of the parts of 
pumping plant, closure materials, and other structures that require this type 
of protection in orderPtl)iprtbtect metal parts from corrosive action of water 
and other elements. Frequency of painting varies, depending on type of paint 
used, methods of application, and conditdlons of wear. Always paint metal 
surfaces before corrosion becomes so severe that equipment is damaged. Prepare 
metal surfaces by sand blasting, if p~ctical, or by cleaning them thoroughly 
with sandpaper and wire brush. Only special-prepared paints should be used on 
damp surfaces that will be encountered. Corrosion-preventive compounds may 
be used in moist or wet places Where paint would not last. 

e;.', Shut Down Procedure. - Immediately upon final recession of flood 
waters, switches, and sluice gates shall be restored to their normal settings. 
The pumping plant shall then be thoroughly cleaned and equipment thoroughly 
inspected, oiled and greased. After each flood period, all parts of the pumps 
should be checked thoroughly. The pump bowls should be checked for damage, 
pi tting, or other damage. The impellers should be check for damage) pitting, 
looseness on the shaft, etc. The bearingS, the oil feed piping, and other 
parts should be inspected for possible damage from floating debriS, vibration, 
or excessive strain. A log of pumping plant operation shall be furnished the 
District Engineer follOwing each flood. 
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SECTION IV 

PROJECT FACILITIES 

CHAPTER 4 

PUMPING PLANTS 

4.046. PUMPING PLANT. HAMP'rON RoAn. 

a. Descrip1:,ion. 

(1) Ge~eral.~ The ¥~ton Road pumping plant consists of 
a pumphouse, an adjoining int_ke st1:ucture, four discharge pipes over the 
levee, and an outlet/structure. 

(a) The intake structure, adjoining the pumphouse, 
consists of' approach wingwalls and apron, a raking platform, and twelve 
trash racks approximately 3\,' x 32',; '4 'tile staff gage is located above the 
trash rack in the upstream wall. 

, . (b) The discharge pipes over the levee are 42"0.D. 
steel pipes., Each ,:Uscharge pipe is provided with a 4" air reH.ef valve and 
a 7" vacuum breaker at the top of the levee. A tile staff gage is Jocated 
above the trash rack in upstream wall. 

(c) The outlet structure consists of a concrete headwall, 
wingwalls,and apron. 

(d) The pumphouse consists ~f a reinforced concrete 
substructure, used as a'sump pit and a brick superstructure that houses four 
50,0()O gpm vertical mi~ed flow.pumps. The follOWing equipment is in the 
pumphouse: 

!. Four 50,000 gpm vertical~ mixed flow' pumps 
manufactur~d by Ec.onomy Pumps, Inc. ,Philadelphia, Pa., and driven: by 600 hop. 
2400 V, 3 phase motors manufactured by Ideal Electric Conpany, Mansfield, 
Ohio. ' 

2. Four grease lubricating systems manufactured 
by the Farval Corporation, Cleveland, Ohio. 

3~ An eight-ton trolley type spur geared hoist, 
manufactured by the Yale and Towne Manufacturing Compatjy and a top running 
hand~geared crane manufactured by Lypta, Incotp~ated, Houston, Texas. , , 

4. A four-element float switch manufactured by 
Healy Ruff Company, St. Paul, Minn. 

1~ Six metal clad switchgear cabinets housing 
five oil circuit breakers, control-switches and other control :equipmetttfor 
protection and operation.:of the incoming line -and the four pUmp motors. 

t:c;,t-~·~"~~:~ ~C~ll;,~ :rnD 

r_~'~.·I.·1.0,_ O~'~l;~·llorJln. 

"'~ .. ~ .r-
... , ... ,_.' 
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III A 10 KVA single-phase 2400-120/240v dry type 
transformer manufactured-by Electric Service Co., Greenville, Texas. 

7. A 24 Volt battery and lmMCO GC-240 battery' charger 
manufactured by Nelson Electric Manufacturing Co., Tulsa, Oklahoma. 

(e) The oil circuit breakers are Dated 2400v 3-phase 
600A with 50 MVA interrupting capacity. The closing coils are supplied from a 
control power transformer mmmted in Cubicle:{l!2.. 24v DC for the circuit breaker 
trip coils is supplied by the 24 V storage battery and charger. 

(f) A hand-auto sn tch on each motor cubicle permits selection 
of manual or automatic operation of the pumps. 

(g) The sn tchgear and pump motors are supplied with ll5V 
heaters controlled from the lighting distribution panel. 

(h) Auxiliary units contained in the switchgear consist of 
undervoltage time delay relays, instantaneous overload relays and thermal 
overload relays on each pump motor Circuit, and time delay relays which insert 
delays of 30, 60 and 90 seconds, respectively, in the starting of Pumps 2, 
3, and 4. During automatic operation, the time delay relays insure that two 
pumps do not start at the same time. 

(i) An electrical substation for the pumping station consists 
of three 833 KVA l3200-24oov delta-delta connected transformers and protective 
auxiliary equipment. The incoming service cCl>nsists of 2 - 500 MCM cables per 
phase. 

b. Operat1ODcf; :~:l.11t1el ;,:,;:'," ' 

(1) General. - See paragraph 4. 04b for instructions on Operation 
Log. The pumping station may be operated manually or may be set for automatic 
operation. 

(2) Manu.al Operation. - During manual operation starting and 
stopping of the pumps is controlled: by the operator. The procedure for operating 
one or more of the pumps is as follows: 

(a) Turn off pump motor heaters at lighting distribution 
panel 

(b) Lubricate pump or pumps to be operated according to 
instructions on Farval lubricators. 

(c) Check the oil levels on the upper bearings of the motors. 
Add oil if required. 

(d) Turn all motor control HAND-AU'l'O selector switches to 
HAND. 
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(e) Check control cabinet battery charger. With 
charging switch on LOW, ammeter should read 0.3 amps voltmeter shoulei 
reac!l 27 volts. 

(f) Check that all trip coil anei closing coil circuit 
breakers are "cl~seei". These breakers are locateei insieie the motor control 
and incoming line cabinets. 

(g) Start pump by switching circuit breaker control switch 
to CLOSE. Pump shoulei start in less than two minutes. There are time eie1ay 
anei relays on motors 2, 3 anei 4 which will eielay their starting for 30, 60 , 
anc!l 90 seconeis, respectively. 

(h) Allow motor to reach full speeei (ammeter on pwnp 
control panel shoulei reac!l 150 or less) before starting seconei pump. 

(i) Start other pumps as requireei by placing motor circuit 
breaker control switches to CLOSE. Allow each pump to re~ full speeei 
before starting next pump. 

(j) If any ammeter on the pump control panels reaeis above 
155 amperes after the motors have reached full speeei, shut eiown pump anei 
investigate.. 

(k) While pumps are running keep grates clear of trash 
anei brush. 

(1) Lupricate all running motors each hour with the 
Farval lubricators. 

(m) Record the storage elevation each hour anei report to 
the office. 

(n) To stop pumps, turn circuit breaker control switches 
on motor control panels to TRIP. If any breaker fails to trip, open 
cabinet anei push breaker trip switch. This will trip breaker mechanically. 

( 0 ) Turn on all motor heaters. 

(p) Check that Siphon breakers on top of levee have 
openeei. (If siphon breakers fail, water will be siphoneei from the river back to 
the sump.) If siphon breakers fail to open, release vacuum on pump c!lischarge 
cono.uit by opening 1" globe valves locateei insieie the block houses on top of 
the levee. These valves are protecteei by 1" pipe caps which must be removeei 
before valve can be operateei. 

( cgJ After releasing vacuum, close valves anei replace 
- -. --- --.... pipe caps . 

( 3) AutOD1a.tic Operation. - The pumping station may be set for 
automatic operation as follows: 
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(a) Check that all trip coil and closing coil circuit 
breakers are "closed". These breakers are located inside the incoming 
line and pump control cabinets. 

(b) Check float switch to see that tape is not binding 
and that counter-weight has adequate clearance from the stand and the floor. 

(c) Check that all cables from pump control cabinets are 
plugged into float switch. 

(d) Place all HAND-AUTO selector switches on pump control 
panels to AUTO 0 

( e ) Check control cabinet batte;ry charger. Meters should 
read 0·3 amperes and 27 volts with switch on low charging rate. 

( f) Pumps will be started and stopped automatically. 

( g) .~~ .. _.~]~.()fi80!!.~!,!:.ee~tca.ted.md1m&lgs~tIlGD. 
'·L_l." ',,'L~~: (j,)(:.::·~t\~; .. ', .. : .. ()T'~ 

(4) Power Failure Procedure.- Procedure to be followed in case 
of power failute: 

(a) Check that main circuit breaker is closed. 

(b) Check that the three disconnect links are closed. 
Disconnects are located on pole at electric substation 300' to the rear of the 
pump station. 

(c) If pumps are running butt low voltage power is lost, 
check fuses in panel above dry type trans~rmer on pump station wall. 

@ 0 ~p!@tions a.ll.ild TefSt~ 0 

(1) Megger T<efStfSo= . Megger test~ <On the motorfS sbool.d be 
~rf(Qll'Jl'J.ii!ld ~ 0 A ~ ~t :m:ini:mmD. :1:nsulat1oX!!. resistuJ.@e WmnlfS 
t<em:p<erst'WNI fSbool.d be ~imld t:JN:ml the JJ'lt:mUf"s.c~r and bpt 'With the 
re~omiB (Qlt the ilni.sulat10l!ll. N:i1fBtanlGefS taken e~b Jeal" 0 T(Ql mea:eure ~la.tion 
NfS:irstance, the following procedure should be used: 

(a) With the motor cold and the magnetic contactor in 
the open position, read the insulation resistance between any one of the 
load contacts and the frame ground. If the megger reading falls below the 
minimum insulation resistance curve supplied by the manufacturer for t~e 
corresponding temperature, the motor should be disconnected from the line 
and the megger test repeated at the terminal box of the motor. If thi s 
megger reading is still,:below that of the curve, a report to the Corps 
of Engineers District Office should be submitted immediately. No attempt 
should be made to start the motor. Enter the megger reading and the 
temperature on the permanent record maintained for the equipment. 
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. \ 
(b) Obtain C. C. resistance of the stator windings by 

impressing a D. C. voltage across the windings and reading the voltage 
and current. Record the circuit designations of the w1nd1ng used. 

( c ) Rwi'ihe motor under normal load for a m1nimmn of 
15 m1nute~, shut clown and repeat megger and D. C. resistance readings. Use 
the coil 'recorded under step 2 for the resistance measurements. 

(d) By means of one of the formulae given at the end 
of this seetion, compute the temperature of the stator using the "hot" 
reading on the permanent test record. If the megger reading for this 
temperature falls below the m1nimmn insulation resistance curve at th~ 
same temperature, the procedure outlined in step 1 should be followed. 

( e) On the curve of megger reading vs temperature 
:furnished by the manufacturer locate the pOint found in Step 1. Through 
this point lay a straightedge parallel to the minimmn insulation resistance 
curve. Record the insulation resistance in megohms found at the intersection 
of the straightedge and the", base temperature of 750 C., on the permanent test 
record under tlAc!ljusted Insulations Resistance. tI 

(f) Perform Step 5 for readings taken in Step 3. The 
adjusted insulation resistance for both the motor "cold" and the motor "hot" 
should be approximately the same. 

(g) If both the "coldll and "hot ll test values fall 
above the minimmn curve, the winding is satisfactory. If they fall below, 
the winding insulation is deteriorating or damp. The recommended method , 
for drying out motors is by blowing heated air across the windings ~ Another 
method in which extreme care must be exercised is by circ~ting a low 
voltage current through the windings. This method should be used only by 
qualified personnel. An exceptionally low insulation resistance reading 
indicates probable contact between stator Winding and frame. This condition 
should be corrected before any other remedial measures are initiated. 

(2) Periodic Tria.l Runs and Tests. - All equipment including 
sw1 tchgear , transformers, motors, pumps, and gates sha11 be tnal operated 
and cheeked at least once every 90 days. 

. 
( 3) Inspection of Equipment and Machinery. - Pumping plants 

shall be inspected at intervals not to exceed'30 days during the flood 
season and 90 days during the off season to.inlbre that all equipment is in 
order for instant use. 

d. Maintenance.- To insure maximmn operation dur:ing flood conditions 
it is important that all eC(Uipment and machinery be inspected and ' 
maintained on a regularly schec1luled basis. Undue wear at any point should 
be re:ported to supervisors without delay. The inspection intervals shown 
for each item are considered maximum periods between inspections. Preventative 
maintenance should be given major consideration at all times. A complete 
inspection of all machinery, equipment, and facilities should be made 
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immediately after the recession of each flood which required the use of r.:1..' 
such facilities. The legend below explains the inspection interval symbols 
used in the succeeding maintenance instructions. 

D - Daily Inspection 
SW - Semi-weekly 
W - Weekly 
Bi-W - Bi~veekly 

M - Monthly 
Bi-M - Bi-monthly 

Legend to Inspection Interval 

Q - Quarterly 
SA - Semi-annually 
A - Ammally 
B-E - Biennially 
N.S. - Not Scheduled 

(1) Buildings ~d Grounds ~ 

Item To Be Inspected 

Building 
Yard and grounds 

InSpection Check List 

Inspection Interval 

·Jf:.i.A 
V-N.S. 

Para£aph 

(a) 
(b~ 

Weekly. - Check interior for cleanliness. Remove 
trash and fire hazards. Keep oil drips cleaned up. Keep door locke,din good 
condition. 

Annually. - Check roof 1 walls and floods for 
damage to concrete and/or masonry. Repair as nee4e<l. Check ventilators to 
insure proper functioming. Cheek for settlement of floors or foundations 
and/or cracks in walls. 

(b) Yard and Grounds. 

Weekly. - Check for· fire hazards. Remove trash 
and debris. See that gates;'bbu.:lldings, etc., areloakei where Decessary to 
prevent unauthorized persons from entering or tampering with tools and 
equipment. 

Not Scheduled. - Clear grounds of all drift and 
other debris after each high water period. 

(2) Access Roads, Walks and Parking Areas. 

Item To Be Inspected 

Access Roads, Walks 
and Parking Areas 

Inspection Check List 

InSpection Interval 

A-N.S. 
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(a) Access Roads, Walks, Parking Areas. 

Annually.- Check road, walks and parking area 
surfaces for holes, bumps, ruts, etc. Fill, shape and/or repair as needed. 

Not Scheduled.- While making routine trips over 
roads and in parkiIg areas, damaged areas shbuld be noted and repaired 
before extensive damage results. 

( 3) Pumps and Motors. 

(a) Pumps. 

Item To Be Inspected 

Foundation 
Impeller 
Bearing 
Packing Gland 
Coupling 
Lubrication 

settling, etc. 

Inspection. Check List 

Inspection Interval 

M 
A 
D-A-N.S. 
D-M-N.S. 
A-N.S. 
D-SA 

L Foundation. 

Paragraph 

Monthly.- Inspect foundation for cracks, 

2. Impeller. 

Annually.- Make annual check when condition 
or performance of pump indicates overhaul is necessary, then perform general 
overhaul maintenance. Inspect impellers and seals. 

and couplings. 

1. Bearings. 

Daily.- Check lubrication of bearings. 

Annually.- Change oil and/or grease in bearings 

Not Scheduled.- At general overhual inspect 
bearings, make repairs if needed. 

4. ~.·Pac~ ,Gland. 
~ . -, ~,-'.' 

Daily. - Observe leakage at the gland. Take up 
gland as needed. 

Monthly. - Inspect gland repack if needed. Inspect 
sleeve for wear. 
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Not Scheduled.. - At ae .. :faleverlmal 1~ paeld.Da 
gl.a.n.d and sleeve. Renew sleeve if needed, a'D4 __ ether' ~ '&$ Bee.a. 

(> ) ~~m""!.· 
'Dnal . - Lubricate' ccilillP14ing. 

Not Sche4.Ul.e4.- At ,e~ f.Wet'J!ia.Ul,41sa''''blecoup1ing 
and replace worn parts. ". 

Daill. - e1leck lubrie .. ting~~ ~ ,ile_tl1at oil 
reservoirs are full. ' . . " " 

Semi-Auually. -:Draa. an4 fluSball 011 reservoirs. 
Refill with oil. Remove old grease from l~s audbearingsand refiU. 

(b) Motors'. 

Item To Be Inspected 

Foundation, base, or support 
Frame 
Laminations and pole pieces 
Armature or rotor 
Air gap 
Windings 
Slot wedges 
Couplings and gears 
(Thrust bearings 
( 
(Guide bearings 
( 
Thrust bearing oil strainer 
Painting 

~ct1. ,',.dCh.ok List 

IB!E!etia taterval 

M .", .' ... ~, 
A, 

, Q"B.:e~· 
.'i.I . ..;. ' 

"M";;A·'· 
,J).il 

A":r:;,~ 
;A~ ... ,~.~. 

B.I. 

1. FOundation _n, or ,_Ft, 
'10 

Monthly.- Note 8Zr1 un~. condition 'of' 
foundations or supports. 

2. J'ranle. 

Not, SehedulH.'. - TishteabOlts, :tn.tator 
splits and other parts. 

1. Lsm1 Dations and Pole ( Pi.ces. 

Not Scheduled.- Tighten 1_1mi.tion bolts 
when a check in dicates this should be done. 
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4~ Armature or Rotor. -' 
Quarterly.- Check squirrel-cage rotor bars 

for loose or broken bars or connections, by unusual sounds, by refusal 
to carry full load, or failure to build up full synchronous speed. 

~. Air Gap. 

Annually.- Check air gap at four quadrature 
positions and recenter rotor if necessary. Replace bearings or recenter as'~ 
required. 

~. Windings. 

Quarterll'- Visual inspection for damaged 
insulation, dirt, oil, or moisture on winding. If required, blow out with 
clean dry air at low pressure, and clean winding thoroughly with a noninflammible 
cleaner using sui table brushes and air cleaning spray gun. Check insulation 
resistance. 

Biennialll'- Inspect the condition of the 
winding insulation, connectiOns, clamps ani related items. Clean thoroughly 
and revarnish windings if required to place in good condition. Renew any 
other items that have deteriorated to the point that they should be replaced. 
Check insulation reststance. 

1. Slot Wedges. 

Biennialll'- Check slot wedges and replace 
loose ones. Tighten coils in slots by rewedging if necessary. 

Non· Scheduled. - If wedges become loose, rewedge, 
clean and paint stator. 

8. Couplings and Gears. 

Monthll'- Check oil level in gear cases. 

Annualll'- Check to see that set screws and 
coupling bolts are tight. Change oil in gear cases. Inbricate couplings. 

2· Thrust Bearing. 

Daily.- Check oil level in bearing, add oil as 
needed. 

Quarterll'- Inspect for oil leaks. 

Annualll'- Change oil if analysis or condition 
of oil shows this to be desirable. 
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Four Years. - Dismantle thrust bearing. Inspect 
plates, smooth off sharp edges, cracks if found, lightly scrape high spots. 
Remove and inspect runner plate, hone if necessary. Clean springs, housing, 
baffles and all internal par'ts and area. Remew, clean, and inspect vapor 
ring. 

10. Guide BeariDgs. 

Dailr. - Check oil level in bearings. 

Quarterly. - Inspect bearing hentsing and 
piping for oil leaks. 

AnnliliUly.~- ChaDgeoil if ana.l.ysis or condition 
of oil show this to be desirable. 

Four Years. - Dismantle and lower bearings for 
inspection and cleaning. Lightly scrape bearing. Polish and. hone journal. 
Check bearing alignment and clearance, altering same if neecled. 

11. Thrust Bearing Oil Strainer. 

Quarterly,.-- Remove aad cleaa thrust bearing 
oil strainer. 

12 . Paint 1ng • 

Biennia.lly.- CleM, inspect, touch up paint as 
needed. 

( 4 ) Cranes and HOists. 

Item To Be InSpected 

In!p!ction Check List 

Inspection Interval 

Crane, rails, supports,stops 
Crane bridge 
Trucks 
Bumpers 
Hoist conductors, supports & piCkup cable 
Trolley wheels 
Chain sheaves 
Chains 
Blocks and hooks 
Driving gears, shafts, bearings & wheels 

. r'" 

A 
A 
A 
A 
A 
M 
W-A 
W-A 
W-M 
W-M-A 

(a) Crane Bai ls, SUpports and Stops. 

Parag!'!p: 

(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(8) 
(h) 
(i) 
(.1) 

Annually. - Check rails for alignment and 
obstructions. Check supports for cracks and spalling if concr~te, and for 
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corrosion and loose rivets and bolts if steel. Repair concrete as necessary. 
Tighten or calk loose rivets and bolts. Check stops for security to building 
or rails. 

(b) ~CBft."l'~~.~J:?~~:~. 

AD.nua.:ll.T.,;!'.l~·Check frame wrk for looseness ana. 
cracks. Check rivets and bolts for ttghtness. Check girders for alignment. 
Examine girders for corrosion. Clean am. paint as necessary. 

(c) Trucks. 

Annually.- Check trucks for skew and condition of 
wheels. 

( d) Bumpers. 

Annually. - Check for looseness. Examine bumpers 
to see that they are properly positioned. Tighten or adJust as necessary. 

( e) Trolley Conductors Supports and Pickup cable. 

Annually.- Check hoist system for damaged or 
worn conductors, broken insulators, worn supply cable and plugs or loose 
connections. Repair or replace as necessary. 

(f) Trolley Wheels. 

Monthly. - Make visual inspection of collector 
system. Repair as needed. 

(g) Sheaves. 

Weekly. - Check sheaves for broken or shipped 
wheels. 

Annually.- With chain removed, check for wear, 
chipping and corrosion. Check bearings for clearance and refit if needed. 

(h) Cables or Chains. 

Weekly.- Visual in~ction for broken or frayed 
strands or broken or elongated chain links. 

Annually. - Run cable or chain out and inspect 
care:f'ully for frayed or broken strands, stretched or weake~ed links. Examine 
for wear and corrosion, especially down between the cable strands. Lubricate 
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(i) Blacks and Hooks. 

Weekly.- Inspect hook for bending and stretchtQg. 

Monthly.- Lubricate sheaves. 

(.1) Driv1D& Gears, Slt$fts,)eari.!Js u.d Wheels. 

Weekly.- Check lubrication. Examine for excessive 
wear. 

MonthlY. - Lubricate sleeve and box bearings. 

Annu&lly. - Lubricate . ball 8.I1Cl roller bearings and 
change oil in gear cases. 

( 5 ) Electrical Equipment. 

(a) Substation. 

Item To Be Inspected 

Lighting 
Conductors and busses 
Warning Signs 
Hardware 
Insulators 

.!. Lighting • 

Ma.inteuaeeSchedule Guide 

InspeetionXnterval 

A-. 
BE 
A 
M-o years 
M 

Anrwally' - Malte opera.ticonal cheek on all lighting 
circuits. See that they are ingoed opera.tingecmtUtion. Cleu. unit·s to 
remove bugs and dirt. Tighten fixtures where re4,U1nd. 

2. Conductors and :auss.s .',. 

Biennially. -Observe sag intension busses and 
flexible expansion Joints. A4Just if necessary to reline strain on post­
tyPe busbings and insulators • Check joints for looseness or heating. Tighten . . 

connectors and clamps. 

J,4 Wa.m1!lgsSip.s • 

Annually. _. Check to ascertain that adequate 
warning signs are used on eCJ.'tlipment and. that they· are sectll"e1L7 in place. 

4. Hardware • 

Monthly.- Make on the ground inspection fcor loose 
hardware, bolts, nuts, etc. Tighten and' repair as needed. 
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9 Years.- Tighten all clamps and other hardware. 
Paint rusty spots. 

1. Insulators. 

Monthlyo- Make a general inspection for broken, 
cracked or otherwise damaged insulators. Check for ~xcessive dirt. 

(b) '!'ransformers. 

Item To Be Inspected 

Foundation, rails, and trucks 
Oil piping valves and plugs 
Oil levels and guages 
Breathers and vents 
Relief diaphragm 
Bushings 
Main"c;terminal and ground 

connections 
Core and coils 
Internal inspection 
Insulation resistance 
Oil dielectric 
Oil acidity 
Purification 

Inspection Chedk List 

Inspection Interval 

M 
A 
D-M-A 
M 
A 
W-A-BE 

M-BE 
NS 
5 Years 
A 
A 
5 Years 
NS· 

1. Foundation, Bails, and Trucks.:> 

Paragraph 

1 
'2 
'3 
1i 
'5 
b 

7 
"8 
2 

10 
IT 
12 
13 

Monthly. - Check foundation for cracking and 
settling. See that rail stops are firmly in place to hold transformer 
in position on rails. Paint metalwork as needed. 

,g. Oil ~ping, Valves, and Plugs. 

Annually.- Inspect oil piping, valves 
and plugs. See that all oil aor&ins are plugged or locked to prevent 
unauthorized opening. 

1. Oil Levels, guy~ssand Relays. 

Daill' - Check oil levels; if low, determine cause 
and take proper remedial measures. 

Monthly.- Make visual inspection of gages 
for condition and operation. . 

Annual.l.yf" Clean dirty gage glasses and 
connections, replace broken glasses, check oil-level indicators and reIa.ys 
for proper operation. 
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4. Breathers and vents .. 

Monthly.- See that relief diaphragm has not 
opened ar.d breathers and vents are normal, that screens and baffles are 
not obstructed or broken. Inspect dehydrating breatl\e"1J;~~o~.u. 
if needed. 

.2 • Relief Diaphragm.·· 

Annually.- Check relief diaphragm, its hinge, 
latch, and alarm switch. Relief diaphragms used may only be those furnished 
by the manufacturer for a:n.y particular .tr~sformer, and installed ,in the 
recommended manner. . 

6 . Bushings. 

Weekly.- Check for breaks, excessive dirt,oil 
level and leaks. 

Annually .... : Clean andn.paint chipped spots with 
redglyptal. Inspect gaskets for leaks. Tighten bolts.. Add oil if necessary 
to bring to proper elevation. 

Biennially.- Test oil, sample from bottom of 
bushing for dielectric strength. Replace if required. 

1. Main Terminals and Ground Connections. 

Monthly.- Visual inspection for safe 
operating condition. 

Biennially... Tighten bus and ground connections, 
refinish and improve contact surfaces if they have been heating. Silver 
plating may be desirable for high current connections to reduce heating. 

8. Core and Coils. 

Not Schednled.- A transformer properly maintained 
and not excessively overheated and which is arranged to maintain a gas 
cushion over the oil or to expose a very limited amount of oil to air, 
should, barring and internal failure of the winding or connections, not 
require untanking for core and coil maintenance during its normal life. 
If inspection indicates that excessive sludge has formed on the winding, 
it should be untanked and the sludge removed by washing with clean oil. 
When untanked, check for loose laminations, core bolts, insulating blocks, 
connections and other pertinent features • 

.2 . Internal Inspection. 

Five,:Years. - Make a general inspection of 
transformer through manhole covers when provided. Conduct or schedule 
necessary maintenance. 
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10. Insulation Resistance. -
Annually.- Check the insulation resistance 

between each winding and ground. Include only that part of loads to the 
first adjacent sw1 tch •. 

11. Oil Dieletric. 

Annually. - Sample oil from transformers and 
bushings annually and test for dielectric strength. 

12. Oil Acidity. 

Five Years.- Test oil for acidity every 5 
years. 

~. Oil Purification. 

Not Seheduled.- When dielectric test is below 
22 KJ schedule purification to bring oil test up to 26 KV m1n1muJD.. Reclaim 
or replace when acidity is excessive. 

(c) Distribution Lines. 

Item To Be Inspected 

Wood poles, Crossarms, Pins, 
Braces, Footings, Guys and 
Guy anchors Hardware 

Wa.rn1ng Signs 
Gromlui.~Jln 
Insul8.tors 
Cutouts 

InSpection Check List 

InSpection Interval 

A 
M 
M-5 years 
M 
A 

Paragraph 

!. Wood Poles, Crossarms, Pins I Braces, Footings, 
Guys and Guy Anchors Hardware. 

Annually. - Inspect I maintain and repair as 
required. 

g~ Warning SignS. 

Monthly. - Maintain as required. 

3. Ground Wires and Connections. --
Monthly.- Visuauy inspect all ground wires 

and connections. 

Five Years.- Check ground resistance and tighten 
connections 

;.;~~-
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.2 • cutoats • 

ADWaUl.-
needed. 

(d) Di ........ 1DJ h'1tel1ea. ..... l.i\18es. 

Item Te Be ID.g!cted 

Base aDd Mwnt1Dg 
Insulators 

I!.!p!t1_ Cheek List 

I!.!p!t10Jl .IatervaJ; 

BE 
AO-BI 

LiDe and ~ cOBllecticm.s 
Blades aDd ceataets 

,-BE 
Q-.AiiJ:&E 

Locks and interlocks Q. 
Fuse tubes and fuse links .Q 

I. Base and Mounting.'0 

B1enniaJ.ly.- Inspect for loose bolts alt. structures. 

2. Insulators • 

.Annually. - Check for chipped. and broken insulators. 
Clean as required. 

B1ennially.- Tighten loose assembly bolts. 

1. lane and Greund ~rmections. 

Quarterly. - Make visual inspection of line ccmnect10Ds 
and 'Where evidence of 10G8 e connections exist, tighten as required. Cheek condition 
of ground oonneotion to assure that it is net broken and grcnmd ccmnect10n is tight. 

B1.ml'd!1Jy.· Inspect and tighten connect1onsa.s re(U1red.~ 

4. Blades and Contacts. 

Quarterly. - See that blades are properly seated in the 
oontaots. Where neoessazoy, adJust blades • 

.Annually.-Operate switch sev:eral times and see that 
blades are properly al1gnedi~""""'('.""". 

B1enn1 a] 'y. - Check alignment and conti t1. on of blades 
and contact. Tighten bolts ani screws, adJust eentact pressure and maintain 
silver or other contact surface in good condition • 

.2 • Locks and Interlocks. 

. Quarterly. - See that switches are properly locked in 
the open or closed position as re~ed by padle8kS or other key-type locks or 
interlocks. Lubricate .w1 th powdered graphite Only, from a graphite gun. No 

'" .. ,,- /'''''''-:-~'I''' ""~"'. 
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O'tller lUbr1Cii81tt shal.l be used on padl.ocks or cylinder locks. See that 
locks and keys operate aa intended 0 Check mechanical interlocks sucb as 
between main disconnecting SW'1 tcb and ground switch for operatien;. 

6. Fuse Tubes and Fuse Links 0 

Quarterlyo- Inspect and check fuses and ,their helders 
for evidence of failure or improper conditions. When fuse trouble occurs 
due to high resistance contact between ferrule and holder, refinish ferrule 
and fuse dips. On fuses of high current rating or exposed to unfa.vorable 
atmospheric conditions it may be f01.md desirable to silver plate the contact 
surfaces. 

( e) Lightning Arrestors 0 

InSpection Check List 

Item To Be Inspected Inspection Interval 

Base and supports, insul&tors, .. ,,t ;~~ 

leads, etc. 
Arrestor-enclosure 

D-A-6: ,Years 
A 

1 
"2 

1. :raaH~:'and Supports, Insulators, Leads, Etc. 

Daily.- Inspect arrester installation observing 
general condition. 

.Annually. - Clean porcelain parts, tighten loose 
bolts, check spring connectors, cbeck line and ground connections, etc. Observe 
for evidence of high currents which might have damaged arrester internally. 
Make repairs as needed. ' 

Six Yearso- Check 6o-cycle sparkover voltage 
of each section of arrester utilizing te$ting transformer with suitable 
resistor to :Limit current. Com.pa.re with originaJ. manufacture, test 
valves for the type and voltage rating of arrester unit. If required, 
paint hardware wi. tb aluminum or other sui table paint. 

2. Arrester EnclOillure. 

Annually.- Check protective enclosures 
including ground connections. carry out :maintenance as required 0 

(f) Oil Circuit Breakers. 

Item To Be Inspected 

Frame and Tanks 
Oil valves and plugs 

Maintenance Scbedule Guide 

Inspection Interval 

B-M-A 
:BE 
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Item To Be Inspected (Cont t d) 

Oil levels and gauges 
Breathers and vents 
Panels and cabinets 
Bushings or insulators 
Bushing CT's and potential devices 
Main terminals &: ground connections 
Main contacts 
Contact pressure springs 
.Arc interrupter 
Crosshead 
Lift rods and guides 
Operating solenoids, latch &: trip 

mechanism 
Auxiliary switches 
Dashpots or snubbers 
Mechanism cabinets 
Cabinet heaters 
PQ"W'er supply and Wiring 
Oil dielectric tests 
Oil purification 
Breaker operatim 
Control and protective relays 

InSp!ct1on Interval 

D 
A 
M 
M-A 
A 
M 
A-BE 
BE 
BE 
BE 
BE 

Q 
Q 
BE 
A 
Q 
Q 
SA 
NS 
D 

I. Frame a~ Tanks. 

Paragraph 

Bimonthly.- Check for oil leaks and note 
tank temperature by touch. 

Annually.- Lubricate mounting mechanism 
according to manufacturer's instructions. 

~o Oil Valves and Plugs. 

Biennially.- Ch~~k condition of paint and 
refinish as necessary. Inspect oil valves and plugs; stop oil leaks. See 
that oil drain valves are locked where plugs are not provided. Tighten 
bolts. 

,.~., ·i 

~. Oil Levels and Gauges. 

Daily.- Check oil levels in gauges of tanks 
and oil filled bushings. 

~. Breathers and Vents. 

Annually.- Check for external obstructions 
to breathers and vents. 
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· , 
~. Panels iJ¥! Cabinets. 

, Monthly.- Check panels for cracks and 
cleanliness. Check condition of enclosing cabinets, including hinges, locksp 
door gaskets, and paint. 

i. Bushings or Insulators. 

Monthly.- Che.ck for chipped or broken porcelain, 
excessive dirt film, oil level, and oil or compound leaks. 

Annually.- Clean porcelain as required. Repair 
chipped spots by painting with red glyptal. Inspect gasket for leaks. Tighten 
bolts, check insulation resistance. Inspect for foreign material and make 
dielectric test. 

1. Bushina CT's and Potential Deyices. 

Annually.- Inspect terminal board. Clean and 
tighten all connections. 

§.P8'.1te"';I~.tllf6tound Connections. 

Monthly." Visual inspection for loose connections 
in connecting bus-work, loose or broken frame, ground connections. 

2. Main Contacts. 

Annually.- Check main contact resistance from 
terminal to terminal with a low resistance ohmmeter and record. 

Biennially.- Overhaul as required by service and 
tests. Inspect main and arcing contacts. Smooth contacts as required. 
Adjust and align if necessary. 

lQ. Contactf1:e'.e· Sprl!l9s. 

breaks, or defect:s. 
Biennialq.- Check springs for loss of temper, 

ll.. Arc. Interrupter. 

13iennially.- Check arc interrupting device for 
faulty or broken parts. 

lao Crosshead.~ 

Biennially.- Check contact crosshead for 
misalignment, breaks, bends, or looseness on lift rod. 

Lift Rods and Guides. 
: 

Biennially.- Check contact lift rod for breaks, 
warping, pulling out at ends, and other weaknesses. Check lift rod guides for 
alignment. 
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Mechanism. 

} 
Operating Solenoids. LaiMghlqg I,r1ppina::" 

. - . , 

Qgarterly.... Inspect el,ectrlcally' operated 
solenoid mechanism. Megger manually operated tripping mechanism, observing 
that tripping mechanism is free. Run breaker. througb three operating 
cycles and carefully observe action • 

.12. Auxiliary ~wi tch,s, 

Qual'tel'ly • ....;·----Vlsual--inspection. Maintain 
contacts as indicated. 

l!.. Dagots or SnubbFs. 

Biennially... At overhaulcl,lec~'for proper 
setting and adjust as necessary. Clean out and..repleAi$Jl lif4U1d- in ltquid 
dashpots. 

n. Mechanism <eMinet' ' 

.Anllually.- ,Checkeondlttol'tofmetal and 
hardware. Repaint Isnece15soy.. See that-;door ps~ts are tight and 
properly exclude dust and dirt. ' 

1Ili;. Cdtnet Beit,r', 

Quarijerly.- Inspect:heatersJ make repairs 
as needed to keep heaters in service. ' 

l!. Power Sup,lies and Wiring. 

9uartFly.-Check fuses or c-b'.guitbreakers 
in all power and supply circui ts~Maintlln 1n tneh"operatirlg., .position. 

~.0i1 Di.Jectri'ISf~!' 

S.iannuilllx.~Ch.ekdielec:tric· $tr~mgth 
of the insulating oil in ttl'e ma-in tanks of oil eircuit breaitel'S and oil­
filled bushings. 

&1. Oil PurifiCation. 

Not Scheduled.- Oil that tests under 22 
kilovol ts should be scheduled for ·pUrifying. Oil that tests under 20 
kilovolts should not remain in~'use without purifying. Purified oil should 
test 26 kilovolts or more, 

~. Breaker Operation. 

Paily.- Some breakers, particularly those 
carrying high values of current, have'a tendency to develop contact heating 
if left closed for long periods. Daily test for abnormal temperatures by 

4-4-98 SECTION IV 



placing a bare hand on each switch tank. Opening and closing breakers several 
times at intervals as system operation will permit may alleviate the heating 
by wiping the oxide from the contact surfaces, as well as demonstrate that the 
breaker is in operating condition. Then test with "Ductor" bridge through 
main contacts to indicate if fault condition exists in main contact circuit. 

(g) Switchboards and Control Equipment. 

Inspection Check List 

Item to be Inspected Inspection 
Interval 

Paragraph 

.Panels, supports, cabinets, and 
cubicles 

Panel wiring· and terminal blocks 
Auxiliary and control relays 
Control switches and push buttons 
Indicating lamps 
Meters and Instruments 
Position indicators 
Protective relays 
Resistors 
Test switches and jacks 

W-A 
A 

D-A 
W-M-A 

D 
D-A 

D 
D~A 
B.E .. 

A 

1. Panels. Supports, Cabinets. and Cuoicles. 

Weekly.- Check for general cleanliness and 
condition of finish, Clean off dust, dirt, and grease. Use a solution of 
mild soap and water or Okite Renovator diluted as per directions, to remove 
dirt and grease from panels. Many cleaning compouncis are harmful to the 
finish and should not be used. Since switchboard panels having considerable 
equipment on them are difficult to refinish, care must be taken in cleaning 
them. Wax may be used where the gloss is not objectionable .. 

AnnUally.· Repair finish and hardware and 
clean as necessary. Tighten bolts and screws.. Check boxes and cabinets 
in damp locations for corrosion and rust. Clean and refinish as necessary. 

g. Panel Wiring and Terminal Blocks .. 

Annuallyo- Check for general housekeeping. 
Vacuum out terminal cabinets and wiring and control dubicles using due care 
and caution around live relays arid controlso Check condition of wiring, 
particularly observing evidence of damaged insulation. Remark ·tags for 
terminal blocks when needed. Tighten connection at terminal points. 

~. Auxiliary and Control Relays. 

Daily.- Note and report any unusual heating, 
vibration, or other unusual condition of relayS. 
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Annually.· InSl'JeCt relays" Ih,-ass contacts 
or replace if needed. Check contact spriag as wiping ac~tion..Check 
contact shuntst' etc .. · Make other adjustments, alignments, etc p es2.'eqllired. 
Test relay circuits. 

,i.. COntrol hi;tcbgs... 

Weekly~- ap..-te control switches for test 
when feasible. Make repairs as needed. 

Monthly.- Test control switches and push 
buttons on motors of all auxiliary equipment.. Make repairs as needed. 

Annually .. - Overhaul all control switches 
at least once a year, oftener if needed. Check spring action and replace 
all switch units having unsatisfactory action. 

2. Indicating Lamps. 

Da11y.- Replace any burned-out pilot 
lights. Make repairs as found necessary. 

~o Meters and Instruments .. 

Da11y .. - Observe performance of instrument,; 
adjust and repair as needed. 

Annually 0- Check calibration of meters 
and instruments; clean ll adjust and repair as necessaryo Tighten 
connections, check wiring connections if any changes have been made in 
associated circuits or equipmento 

1.. Posl tion Indicators ... 

Daily .. - Obs~ operation of position 
indicators. Make adjwttments, repairs, etc.a.s needed. 

-3t/ . 

~o Protective Relayso 

Dailyo- Visual inspection for anything 
unusual about contacts, coils, or moving element.. Keep targets reset .. 

needed. 

. Annually.- Test re.~s as per instructions .. 

.t.. Resistors. 

B·iennially.- Vacuum.. Make repairs as 

!Q. Test Switches or Jacks. 

Annually .. • Examine test switch contacts 
and refinish with tile or abrasive if burned or corroded. Tighten 
connections. 
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(h) Low Voltage Switchgear - Busses and Cableso 

Inspection Check List 

Item to be Inspected 

Bus bars, joints, and connections 
Bus insulators and supports 
Bus enclosures and barriers 
Switchgear panels and enclosures 
Locks and interlocks 
Warning and safety signs 
Current and potential transformers 

Inspection 
Interval 

BE 
,lBE 
BE 
M-A 
M 
M 
A 

Paragraph 

10 Bus Bars, Joints and Connectionso 

.. Bienniallyo- Check bus bars, joints and 
connections for overheatingo Tighten joint and connection boltso Refinish 
joint contact surfaceso Silver plate if required on high current connections 
to prevent heatingo 

g. Bp. Insulators and Supportso 

lienniallyo- Inspect and clean insulators 
or insulating block supports~ Paint chip spots on porcelain with red glyptalo 
Tighten boltso Check supports for rigid it Yo Inspect tape inSUlation on bus 
bars, if any, and revarnish as requiredo 

~o Bus Enclosures and Barrierso 

Bienniallyo- Check bus enclosures and 
interphase barriers for tightness and adequate ventilationo Clean as requiredo 

io Switchgear Panels and Enclosureso 

Monthlyo- Inspect and clean as required with 
industrial type hand vacuum cleanero 

Annuallyo- Inspect, clean and check for loose 
bolts; repaint or refinish as requiredo 

20 Locks and Interlockso 

Monthlya- Check all key locks and mechanical 
interlockso Lubricate cylinder locks with powdered graphite onlya Leave in 
proper operating positiono 

(I 
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(i) Storage Batteries and Charge:t'So 

Item to be Inspected 

Storage Batteries 
Base or rack 
Base pad 
Separators 
Electrolyte 

Inspection 
Interval 

A 
A 
at 

, Paragraph 

Intercell connectors and terminals 
Hydrometers and thermometers 

D-M 
M 

D-M 
Battery Chargers 

Electronic and metallic rectifiers W-A 

10 Base or lacko 

Annuallyo· Inspect concrete base or wooden 
racks for deteriorationo Repair or repaint with acid-resisting paint as 
necessaryo 

£0 Base Pad!, 

Annuallyo- Check base pad of sheet rubber, 
sand 9 or other materia1 9 for deterioration from acid or otherc8useso 

~o Separator-seQ \, , ,',in 

., ',' • ' " ,.<, j""' ';~ • ." '". ',.; • • ;)~~~~~~>.~':~:!:::,?/~~.~);::/:~;f;;;::Y~:~~·;·, . . ~". 
Monthly 0 - Visnal e ihsp.ct1:,6'n;~I1J~i\te.0~di'f:I''')1il'bt·, , 

io Electrolyte 0 

Dailyo· Check electrolyte gravity of pilot 

~o Intercell Connectors and Terminalso 

Monthlyo· Neutralize acid with ammonia and 
clean from battery connectors and cell topso 

2,0 Hydrometer and Thermometero 

Monthlyo- Report condition 0 f hydrometer and 
thermometer if necessaryo 

10 EleQti'omilc\~and~,MetalUc Rectifierso 

Weeklyo· Visual inspecti~n of transformers, tubes, 
control switches or resistorso Replace or repair any defective i temso Check 
operationso 

Annually 0- Make thorough inspection of all 
i terns on the rectifier\! replacing any defective equipment and tighten connectionso 
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(6) Flap Gateso 

Inspection Check List 

Item to be Inspected 

Flap gates 

(a) Flap Gateso 

Inspection 
Interval 

Q 

Paragraph. 

(a) 

Quarterly 0- Flap gates should be trail operated, 
serviced, and lubricated to be certain they swing freely and do not bind~, 
Caution~ In order to prevent poss~ble damage-, do. not·· allow the flaps to slam 
against the seatso 

(7) Trash Rackso 

Inspection Check List 

Item to be Inspected 

Trash racks 

(a) Trash Rackso 

Inspection·· 
Interval 

W-A 

Paragraph 

(a) 

Weeklyo= Check trash racks for debriso See that 
tra sh and debri sis removed 0 

Annuallyo- Inspect trash racks 9 including 
underwater portion so far as feasible; remove lodged debris not 
removed on routine cleaningo Check condition of metal work; repair 
as neededo Paint every 5 years:unless inspection shows more frequent 
painting to be necessaryo 

(8 )8iUiee.: \1&t\eiS 0 m'" 'r' .-, t' t • 

/ 

Inspection CheckList 

Itlm to bl Inspected Inspection Paragraph 
Interval 

Gate valves Q (a) 
Packing A (b) 
Gearing A (c) 
Rising stems Q (d) 
Valve seats NoSo (e) 

4-4-103 SECTION IV 



(a) Gate Valveso 

Quarterly 0- Operate gate valves to prevent stickingo 

(b) Packing .. 

Annually~- To eliminate excessive friction between 
valve stem and packing, lubricate with a few drops of graphite bearing oilo 
Stop leakage by tightening stuffing-box nutso Replace packing as neededo 

(c) Ge,ringo 

Annually"... Lubricate gate valves as recommended'by 
manufacturer" 

(d) Rising Stemso 

Quarterly 0- Clean threads on rising-stem gate valves 
and lubricateo 

(e) Valve Seatso 

NO§6':., Reface leaky gate valve seCljts as necessary" 

(9) Painting_- Periodic painting is required of the parts of 
pumping plant, closure materials, and other structures that require this type 
of protection in order to protect metal parts from corrosive action of water 
and other elementso Frequency of painting varies, depending on type of paint 
used~ methods of application, and conditions of wearo Always paint metal 
surfaces before corrosion becomes so severe that equipment is damagedo Prepare 
metal surfaces by sandblasting, if practical, or by cleaning them thoroughly 
with sandpaper and wire brusho Only special-prepared paints should be used 
on damp surfaces that will be encounteredo Corrosion-preventive compounds may 
be used in moist or wet places where paint would not lasto 

eo Shut Down Proceciure,,-5 Immediately upon final recession of 
flood waters, switches, and sluice ~ates shall be restored to their normal 
settings. The pumping plant shall/then be thoroughly cleaned and equipment 
thoroughly inspected, oiled, and greased.. After each flood period, all parts 
of the pumps should be checked thoroughlyo The pump bowls should be checked 
for damage, pitting, or other damage: The impellers should be checked for 
damage, pitting, looseness on the shaft, etco The bearings, the oil feed " 
piping, and other parts should be inspected for possible damage from floating 
debriS, vibration, or excessive strain" A log of pumping plant operation, 
shall be furnished the District Engineer following each floodo 
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SECTION IV 

PROJECT FACILITIES 

CHAPTER 5 

PRESSURE CONDUITS 

4.05. PRESSURE CONDUITS. 

a. Description.- There are five pressure conduits located within the 
Dallas County Flood Control District. They provide a means for the removal of 
interior runoff from land side of the levees. The facilities that are used in 
conjunction with these pressure conduits vary with the location and purpose of 
the particular unit. The pressure conduits are located as follows: 

Designation 

Turtl e Creek 
Dallas Branch 
Belleview 
Coomb s Creek 
Lake Cliff 

b. General Instructions. 

Location 

Station 194+13, East Levee 
Station 154+33, East Levee 
Station 59+93, East Levee 
Station 93+57, West Levee 
Station 75+92, West Levee 

(1) Reports of Unusual Incidents.- A written report will be made 
to the District Engineer of each instance of major damage to the facilities 
such as flood damage, extensive vandalism, and/or sabotage. Incidents which 
prevent the pressure conduit from removing interior runoff will be reported to 
the District Engineer by telephone. Telephoned reports will be confirmed by 
written reports. 

c. Operation. Inspection, and Mairitehance.- Pressure conduits and 
related facilities and equipment will be operated as required in the succeeding 
subparagraphs on individual units. 
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4.051. TURTLE CREEK. 

SECTION IV 

PROJECT FACILITIES 

CHAPTER 5 

~PRESSUR:E:CONlX1ItS 

.J 

a. Description.- The Turtle Creek Pressure Sewer consists of a diversion 
dam with spillway, an intake structure, a conduit varying in shape from an 18.5~ 
foot semi-elliptical section to a 16-foot modified horseshoe and a gated outlet 
structure. The 175-foot concrete emergency spillway with a crest elevation at 
419.5 is located adjacent to the pressure sewer intake. A trash rack having a 
net area of 460 square feet is provided at the intake to prevent the passage of 
trash and debris of sufficient size to interfere with the outlet gate operation 
or cause obstructions in the pressure sewer. The intake invert is at elevation 
395.0. The pressure sewer is gate-controlled at the downstream end. Four 
8- x 10-foot sluice gates with sills at elevation 377.0 are located in a gate 
well at the outlet end of th~ pressure sewer on the riverside of the levee. the 
outlets terminate in four 10-foot diameter openings at the outlet portal. Four 
circular flap gates are installed in the portal head wall. The control tower 
has four hand-operated gate h9ists located on the operation deck at elevation 
431.5. However, these can be operated by a portable power hoist. 

b. Operation. 

(1) The sluice gates' in the outlet structure wi~l normally be kept 
in an open position. They will be c10sed~·e~.ie8·~ s.n}C'lct;'(·, ,"::?:t', 
Standard hand-operated floorstands are provided for operation of the gates. 
However, a portable gasoline powered hois~mounted on wheels, is provided which 
will close each gate in approximately 6 minutes. 

\(2) Flap gates capable of withstanding 50 feet of head are installed 
in the channel end of the outlet structure. 

c. Inspection. 

(1) Quarterly inspections should be made to insure that inlet and 
outlet channels are kept open, and that trash, drift, or debris is not allowed 
to accumulate near the drainage structure. 

(2) The condition of the equipment and the control tower should 
be inspected quarterly to be certain that gates and operating mechanism are 
in good condi tion •. 

(3) Whenever high water conditions impend, all gates should be 
inspected a short time before water reaches the invert and any object which 
might prevent closure of the gate removed. 
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(4) An annual inspection of trash racks should be made, 
including underwater portion so far as feasible. Lodged debris not 
removed on routine cleaning should be removed. The condition of the 
metal work should be checked and repaired as needed. Trash racks should 
be painted every 5 years unless inspection shows more frequent painting 
to be necessary. 

(5) An annual inspection of gates should be made. The 
condition of bolts, studs, latching devices, paint, or other surface 
treatment should be inspected and repaired or replaced as necessary. 
The operation of gate and leakage of water through the gate should be 
checked. The gate should be disassembled and repaired if necessary to 
stop excessive leakage. Seals and guides should be checked for wear and 
deterioration. Seals should be renewed and guides built up where scored, 
as necessary. Accumulated mineral deposit should be removed from seals 
and guides. Seal and guide alinement should be checked. 

(6) A monthly inspection of the hoist should be made. The 
condition of the hoist should be checked, observing gears, bearings, seals, 
hooks, chains, and lubrication. Worn or defective parts should be repaired 
and parts should be lubricated when needed. Hoist should be painted when 
necessary in order to maintain it in good condition. 

d. Maintenahce. 

(1) Flap gates and hoist-operated gates should be examined 9 

oiled, and trial-operated at least once every ninety days. 

(2) Portable Hoist maintenance will be performed as follows: 

Weekly.- Operate t~ hoist ~1' leait 15 minutes each week. 
Under load if possible. Check for signs of tamp~ril'lg, damage, or injury 
such as loosened accessories. Check accessories and-drives .. for loose 
connections or mountings. Check for sig~ns of fuet'of"oil leaks. DUring 
operation check for poor engine performance sU'chas'tack'Of usual power 9 

misfiring, unusual nOise, stalling~'overheat1ng,'orexcesSive exhaust smoke. 
Check air cleaner. Inspect electricalwiring~ , 

Quarterly.- Lubricate variable speed drive assemblyo 

Annuall v • -Chec k 'df stribtttor~' ':~C]:ift1t~"8'Rd~:re"1~'c'e'tpaft $' as 
necessary. Change oil in air cleaner. Check and see that carburetor 9 

choke throttle, linkage, and governor are in good condition. 

Not Scheduled.- When performance or trouble reports 
indicate, have the unit overhauled. 
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4.052. LAKE CLIFF. 

SECTION IV 

PROJECT FACILITIES 

CHAPTER 5 

.l!'.Rfa3l)RE CONDUITS 

a. Description. - About 1877 feet of the total length consists ( 
of a 7.0-foot diameter conduit and about 275 feet will consist of a 6- x 8-foot 
box section. A drop inlet, circular type intake structure was provided in 
Lake Cliff. The crest of the intake is at elevation 443.5 and has a diameter 
of 22.0 feet. There are two c~rcular sluice gates in the intake, one 18" 
in diameter and one 24" in diameter, with hand-operated floor stands with 
provisions for attaching a portable hoist. A gated outlet structure is 
provided at the levee. This consists of a triple 6- x8-foot sluice gate 
on the pressure sewer and two 6- x 8-foot sluice gates on the gravity sluices 
on either side of the pressure sewer. Standard hand-operated floorstands are 
provided to operate the gates with provision to attach the portable hOist 
operating unit. Two 8-foot diameter flap gates are provided on the outlets of 
the two gravity sluices. The pressure sewer outfall is provided with stop log 
slots. 

b. Operation. 

(1) The circular spill'tay well has gates at centerline 
elevations of 420.0 and 438.50 to permit draining of the Lake Cliff reservoir .. 
These gates are normally kept closed. 

(2) The 6- x 8-foot gates in the outlet structure will 
normally be kept open. These gates will be closed during emergencies. 

c. Inspection. 

(1) Quarterly inspections should be made to insure that inlet 
and outlet channels are kept open, and that trash, drift, or debris is not 
allowed to accumulate near the drainage··· structure 0 

(2) The condition of the equipment and the control tower 
should be inspected quarterly to be certain that gates and operating mechanism 
are in good condition. 

(3) Whenever high water conditions impend, all gates should 
be inspected a short time before water reaches the invert and any object 
which might prevent closure of the gate removed. t, 

(4) An annual inspection of trash racks should be made, 
including underwater portion so far as feasible. LOdged debris not removed 
on routine cleaning should be removed. The condition of the metal work should 
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be checked and repaired as needed. Trash racks should be painted every 5 years 
unless inspection shows more frequent painting to be necessary. 

( 5) An annual inspection of gates should be made. The 
condition of bolts, studs, latching devices, paint, or other surface treatment 
should be inspected and repaired or repla.ced as necessary. The operation of 
gate and leakage of water through the gate should be checked. The "gate should 
be disassembled and repaired if necessary to stop excessive lealage. Seals 
and guides should be checked for wear and deterioration. Seals should be 
renewed and guides built up where scored, as necessary. Accumulated mineral 
deposit should be removed fran seals and guides. Seal and guide alignment 
should be checked. 

( 6) A monthly inspection of the hoist should be made. The 
condition of the hoist should be eheCked, observing gears bearings, seals, 
hooks, chains, and lubrication. Worn or defective parts should be repaired 
and parts should be lubricated when needed. Hoist should be painted whe~ 
necessary in order to maintain it in good condition. 

d. Maintenance. 

(1) Flap gates and hodist-operated gates should be examined, 
Oiled, and trial-operated at least once every ninety days. 
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SECTION IV 

PROJECT FACILITIES 

CHAPTER 5 

PRESSURE CONDUITS 

4.053. COOMBS CREEK. 

a. Description.- The Coombs Creek Diversion Facility consists 
primarily of a 100-foot emergency spillway, a 6-foot diameter storm sewer, 
and an l8.5-foot semi-elliptical conduit of about 1600 feet in length. The 
intake of the l8.5-foot pressure sewer has a 40-foot trash rack to prevent 
passage of trash and debris. The intake invert is at elevation 392.5. A 
transi tion is provided from the l8.5-foot semi-elliptical conduit to four 
8- x 10-foot gate passagee:discharging into a gate well located near the 
riverside toe of the levee. Four 9- x ll-foot passages are provided from the 
gate well to the outlet. The four-gate passages are controlled by 8- x 10-foot 
slide gates located in the gate well and stoplog slpts are provided at the 
outfall. The four slide gates are provided with hand-operated floorstands; 
however, they may be operated with the portable hoist provided for the Turtle 
Creek Pressure Sewer. The 6-foot storm sewer consists of a gated control 
with a 72" diameter sluice gate and a hand-operated hoist. Also an 8' 
diameter flap gate on the outlet. The inlet to the storm sewer consists of 
two 7' x 8' vertical intakes protected by trash racks. 

b. Operation.- The sluice gates in the outlet structure including 
the gate for the pressure sewer, the gates for the gravity sluices, and the 
gate on the 6-foot diameter storm sewer will normally be open. All gates 
will be closed during emergencies. 

c. Inspection. 

(1) Quarterly inspections should be made to insure that inlet 
and outlet channels are kept open, and that trash, drift, or debris is not 
allowed to accumulate near the drainage structure. 

(2) The condition of the equipment and the control tower should 
be inspected quarterly to be certain that gates and operating mechanism are 
in good condition. 

(3) Whenever high water conditions impend, all gates should be 
inspected a short time before water reaches the invert and any object which 
might preventclosur,E! of the gate removed. 

(4) An'annual inspection of trash racks should be made, including 
underwater portion so far as feasible. Lodged debris not removed on routine 
cleaning should be removed. The condition of the metal work should be checked 
and repaired as needed. ~~h racks should be painted every 5 years unless 
inspection shows more frequenf painting to be necessary. " , :' 

• '1 • 1 . 
, I 
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(5) An annual inspection of gates should be made. The condition 
of bolts, studs, latching devices, paint or other surface treatment should 
be inspected and repaired or replaced as necessary. The operation of gate 
and leakage of water through the gate should be checked. The gate should be 
disassembled and repaired if necessary to stop excessive leakage. Seals 
and guides should be checked for wear and deterioration. Seals should be 
renewed and guides built up where scored, as necessary. Accumulated mineral 
deposit should be removed from seals and guides. Seal and Guide alinement 
should be checked. 

(6) A monthly inspection of the hoist'should be made. The 
condi tion of the hoi st should be checked, observing gears, bearings, seal s, 
hooks, chains, and lubrication. Worn or defective parts shoJ.1Jd be repaired 
and parts should be lubricated when needed. Hoist should be painted when 
necessary in order to maintain it in good condition. 

d. Maintenance.- Flap gates and hoist-operated gates should be 
examined, oiled, and trial-operated at least once every ninety days. 

NOTE: Occurrence of the design flooa:Y1th~·the flot..-1nthe-Tr1nity River' at 
90,000 second-feet (ma.x:1mum flood of reoord modified . by, operat'ion of the 
upstream reservoirs) 'Would produce some flooding in the upper portions of 
Coombs Creek, in the vicinity of the Sylvan Street Crossing. 
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SECTION IV 

PROJECT FACILITIES 

CHAPTER 5 

PRESSURE CONDUITS 

4.054. DALLAS BRANCH. 

a. Description.- The 12-foot Dallas Branch Pressure sewer is 
controlled by a gated control structure which consists of one gate 12' -6" x 
13' made of WF beams and rubber "J" seals. Two floorstands, interconnected, 
are used to operate the gate. They may be operated manually or with a portable 
power hoist. 

b. Operation.- Usually the gate will be open; however, if a 
break in the sewer occurs, the gate will be closed to prevent backflow 
through the sewer. 

c • Inspect ion. 

(1) Quarterly inspections should be made to insure that 
inlet and outlet channels are kept open, and that trash, drift, or debris 
is not allowed to accumulate near the drainage structure. 

(2) The condition of the equipment and the control tower 
should be inspected quarterly to be certain that gates and operating m~chanism 
are in good condition. 

(3) Whenever high water conditions impend, all gates should 
be inspected a short time before water reaches the invert and any object 
which might prevent closure of the gate removed. 

(4) An annual inspection of gates should be made. The 
condition of bolts, studs, latching devices, paint, or other surface treatment 
should be inspected and repaired or replaced as necessary. The operation.of 
gate and leakage of water through the gate should be checked. The gate should 
be disassembled and repaired if necessary to stop excessive leakage. Seals and 
guides should be checked for wear and deterioration. Seals should be renewed 
and guides built up 'Where scored, as necessary. Accumulated mineral deposit 
should be removed from seals and guides. Seals and Guide alignment should 
be checked. 

(5) A monthly inspection of the hoist should be made. The 
condition of the hoist should be checked, observing gears, bearings, seals, 
hooks, chains, and lubrication. Worn or defective parts should be repaired 
and parts should be lubricated when needed. 

d. Maintenance.- Hoist-operated gates should be examined, 
oiled, and trial-operated at least once every ninety days. 
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4.055. BELLEVIEW. 

SECTION IV 

PROJECT FACILITIES 

CHAPTER 5 
PRESSURE CONDUITS 

a. Description.- The Belleview Pressure Sewer is a modified 
horseshoe section having a Width of 16 feet and a height of 12.8 feet. The 
storm sewer is controlled by a gated control structure. which consists of 12-
x 17 -foot gate made of WF beams and using rubber II J" seals. The gate is 
operated' by two floorstand-type hoists that are interconnected. They may be 
operated manually or With a portable power hoist. 

b. Operation. - The gate Will normally be open, however, if a 
break in the sewer occurs, the gate will be closed to prevent backf'low through 
the sewer. 

c • Inspection. 

(1) Quarterly inspections should be made to insure that inlet 
and outlet channels are kept open, and that trash, drift, or debris is not 
allowed to accumulate near the drainage structure. 

(2) The condition of the equipment and the control tower 
should be inspected quarterly to be certain that gate and operating mechanism 
are in good condition. 

(3) Whenever high 'Water conditions impend, all gates should 
be inspected a short time before 'Water reaches the invert and any object whiCh 
might prevent closure of the gate removed. 

( 4) An annual inspection of gates should be made. The 
condition of bolts, studs, latching devices, paint, or other surface treatment 
should be inspected and repaired or replaced as necessary. The operation of 
gate and leakage of 'Water through the gate should be checked. The gate should 
be inspected and repaired or replaced as necessary. The operation of gate 
and leakage of 'Water through. the gate should be checked. The gate should 
be inspected and repaired or replaced as necessary. The operation of gate 
and leakage of 'Water through the gate should be checked. The gate should 
be disassembled and repaired if necessary to stop excessive leakage. 'Seals 
and guides should be checked for wear and deterioration. Seals should be 
renewed and guides built up where scored, as necessary. Accumulated mineral 
deposit should be removed from seals and guides. Seal and Guide alignment 
should be checked. 

(5) A monthly inspection of the hoist should be made. The 
condition of the hoist should be checked, observing gears, bearings, seals, 
hooks,chains, and lubrication. Worn or defective parts should be repaired and 
parts should be lubricated when needed. Hoist should be painted when necessary 
in order to maintain it in good condition. 

d. Ma.:intenance.- Hoist operated gates should be examined, oiled 
and trial-operated at least once every ninety days. 
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SECTION IV 

PRO,mCT FACILUIES 

CHAPfER 6 

DRAINAGE STRtrrURES 

4.06. DRAINAGE STRitTURES. 

a. Descriptlon.- Drainag. structures wi thin the Dallas County 
Flood Control District have to be operated, inspected, and maintained by the 
District. Seven of these drainage structures are designated and located as 
follows: ./ 

Designation 

Elm Fork Sluice 
Grauwyler Road Culvert 

Ledbetter Sluice and Dyke 

Eagle Ford Sluice 
24" Sluice 
36" Sluice 
36" Sluice 

b. General Instructions. 

Location 

Station 601+32, East Levee 
, Intersection of Grauwyler Road and 
\ Old Elm Fork Channel 

·f Intersection of Kilgore and Ledbetter 
Dr. (Bernal) 

Station 479+72, West Levee 
Station 17+60, Northwest Levee 
Station 53+40. Northwest Levee 
Station 111+6; Northwest tevee 

(l) Reports of Incidents.- A telephone report will be 
made to the District Engineef at any time any one'of the drainage structures 
ceases-to function as designed to the point that flooding of adjacent areas 
is imminent. This telephone report will be followed by a detailed written 
report. 

c. Operation, Inspection, and Maintenance.- Drainage structures 
and related facilities will be operated, inspected, and maintained as 
required in the succeeding subparagraphs on drainage structures. 
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SECTION JV 

PROJECT F AGILITIES 

CHAPTER 6 

DRAINAGE STRUCTURES 

4.061. MISCELLANEOUS DRAINAGE STRUCTURES. 

a. Description.- The Eagle Ford sluice and the thre, sluices 
located in the Northwest Levee each have an automatic flap gate and a hand 
operated sluice gate; consequently, the operation, inspe~tion, and maintenance 
will be similar on each of them. . 

b. Operation.- Whenever high water conditions illJPend, all gates 
shall be insp~cted a short time before water reaches the invert of the pipe 
and any object which might prevent closure of the gates shall be removed 0 

Manuall y operated gates shall be closed as necessary to prevent inflow of 
flood water. 

c. Inspection.- Frequent inspections will be made of each 
drainage structure during periods of high water i.o order to insure that flap 
gates are working properly, that sl.uice gates are not leaking, and that 
seepage is oot allowed to develop around headwalls. During low water periods 
each dll'ainage structure will be inspected every.ninety days. 

d. Maintenaoee.- Necessary measures will be taken to insure 
that inlet and outlet structures are kep.t open. Flap gates and sluice gates 
will be examined, "Oiled,and trial 1)JJerated at least every ninety days. 
Periodic inspections will be made .every ninety days during low water periods 
to insure that: . 

(1) Pipe, gates, operating mechanisms, riprap and headwalls 
are in good condition. 

•. ' 

structure. 

(2) Inlet and outlet bhannels are open • 

(3) Trash and debris is not allowed to accumulate near the 

(4) No fires are built near concrete walls and/or pipeso 

(5) Erosion is controlled adjacent to the structureso 
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SECTION IV 

PROJECT FACILITIES 

CHAPTER 6 

DRAINAGE STRUCTURES 

4.062. GRAUWYLER ROAD CULVERT. 

a. Description.- TbeGrauwyler Road Culvert is 
intersectiQn of Grauwyler Road and the Old Elm FO'rk Channel. 
60-inch concrete pipe culvert with invert at elevation 394.4. 
with a 60-inch manually operated sluice gate. 

located at the 
It consists of a 
It is equipped 

b. Operation.- Normally the sluice gate remains open to elevation 
396.4. During periods of heavy interior runoff the gate will be fully opened 
when required. 

c. Inspection.- During periods of heavy interior runoff, the 
sluice gate and culvert will be inspected frequently in order to insure free 
flow of water. During low water periods the culvert and appurtenance' will be 
inspected at ninety day intervals. 

d. Maintenance.- The sluice gate shall be manually examined, 
oiled, and operated at least every ninety days. Perodic inspection of the 
entire facility will be made at least every ninety days to insure that: 

(1) Pipe, gate, operating mechani sm, riprap, and headwall s 
are in good condition. 

(2) Inlet and outlets are open. 

(3) Trash and debris have not accumulated near the structure 
and inside the pipe. 

(4) Fires are not allowed near concrete walls and/or other 
facHi ties. 

(5) Erosion is controlled adjacent to the structure. 
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PROJECT FACILITIES 

CHAPrER 6 
\, 

DRAINAGE STRUCTURES 

4.063. ELM FORK SLUICE. 

a. Description.- The Elm ,Fork Sluice consists of a 36-inch 
diameter gate-controlled sluice through the East Levee at about station 601+32 
in the vicinity of Backman Lake and is used to provide water from the Elm Fork 
for the Brook Hollow Golf Club. 

b. Operation.- The sluice gate will normally be closed except 
when water is needed by the Brook Hollow Golf Club. 

c. Inspection.- Frequent inspections will be made of the 
structure and gate in order to insure}that there is no leakage of water to 
the land side of the levee. Periodic inspections will be made of the entire 
facility every ninety days during low water periods. 

d. Maintenance.- The sluice gate which is manually operated 
will be examined and opened and closed every ninety days. Necessary 
lubrication will be done at this time. Every ninety days the entire facility 
will be inspected to insure that: 

are in good 

structure. 

(1 ) 
condi Hon. 

(2) 

(3) 

(4) 

(5 ) 

That pipe, gate, operating mechanism, riprap and headwall s 

Inlet and outlet channels are open. 

Trash and debris has not accumulated adjacent to the 

Fires are not allowed near headwalls, pipe, or gate. 
, 

Erosion is controlled adjacent to the structure--
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CHAP1'ER 6 

DRAINAGE STRUC'l'OBES 

4.064 'IaEI>BETTER SLUICE ,Am> DIKE~ 

a. Descri.ptiQn.- The Ledbetter SlUice and dike is located in 
the old channel,ot the West Fork adjacent to intersection of Kilgore Street 
and Ledbetter -Drive (Bernal). It consists of an earth ,dike with a maximum 
height of 30 feet with a 10 rcrown., seal coated, and three to one side 
slopes? double 4811 x 72" concrete slui~e and hand-operated hoists for the 
gates. -, 

b. , Operation. - No±-ma.lly the sluice gates remain open" the 
gates will be closed only 'in case of' a pumping plant failure to/prevent 
excessive accumulation of water in the Pavaho- area. ' 

c. Inspection.- During periods ~f heavy interior runoff the 
sluice gates and culvert will be inspected frequently in ,order to insure 
'free flow of water. During low water periOds the culvert and appurtenances 
will be inspected at ninety-day intervals. 

d. Maintenance.- The sluice gates shall be man~y examined, 
oiled and operated at least~ every, ninety days. Periodic inspection of the 
entire facility will be: made at'least every ninety days to 'iJaSUre that: 

(1) Gates, operating mechanism and head:walls are' in good 
condition. 

(2) Inlet; and outlets are Open. 

(3) Trash and debris have not accumulated near and_inside 
the sluice. 

(4) Fires are not allowed near -concrete walls and/or other 
facilities. , . 

",., 

(5) Erosion is controlled adjacent to' the structure. 
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PROJECT FACILITIES 

CHAP.rER 7 

EMERGENCY CONTROL FACILITIES 

4.07. EMERGENCY CONTROL FACILITIES. 

a. Description.- There are two emergency control facilities 
wi thin the Dallas County Flood Control District. They provide a means of 
closing two sanitary sewer lines .which traverse the East Levee in the event 
of excessive leakage or failure during periods of high water. The emergency 
control facilities are designated and located as follows: 

Designation 

36" Bypass 

60" Emergency Control 
Station 

Location 

Station 81+34, East Levee 

Station 622+18, East Levee 

b. Operation, Inspection and Maintenance. - The operation, 
inspection and maintenance of the emergency control facilities will be 
performed in accordance with the instructions in the succeeding subparagraphs. 
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PROJECT FACILI'l'IES 

CHAPTER 7 

EMERGENCY CO:N'mOL FACILITIES 

4.071. THIRTY-aIX-INCH BYPASS. 

a. Description.- The 36" bypass control facilitY' consists 
of a manuallY' operated, 36-inch rising stem gate valve in an existing sanitary 
sewer :which crosses under the East .Levee at about Station 81+34. The Valve 
8.nd gate stem are enclosed in a concrete structure which has an operating deck, 
floor-stand and fence a.t Elevation 427.4. This structure is situated on 
the riverside of the crown of the levee. 

b. Operation.- Usually the 36-inch gate valve will remain open. 
It will only be closed should there be a break in the sewer line or in the 
event of excessive leakage fram the sewer line. 

c. Inspection. - Frequent inspections will be made of this 
facility during high water periods in order to determine if the sewer line is 
still in good order. A general ins}:8 ction of the facil1 ty will be made at 
90 day intervals. 
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PROJECT FACILITIES 

CHAPTER 7 

EMERGENCY CONTROL FACILITIES 

4.072. SIXTY-INCH EMERGENCY CONTROL STRUcmJRE. 

a. Description.- An emergency control structure was constructed 
at a 60" sanitary sewer crossing that flows under the East Levee. A concrete 
bulkhead, that may be lowered into closure position if excess leakage or 
failure occurs during periods of high water, has been im talled. The chain 
hoist is stored at the headquarters. 

b. Operation.- Flow through the 60" sewer will not be 
bulkheaded unless excess leakage or damage occurs to the line. 

c . Inspection. - The area adjacent to the structure shall be 
checked continuously during times of high water for possible blowout of the 
sewer line. 

d. Maintenance.- Periodic inspection of the emergency control 
structure shall b~ made by the Superintendant to be certain that: 

(1) Trash or debris is not obstructing the bulkhead slot. 

(2) Bulkhead and hoist are in serviceable condition. 

(3) Trial closure of the structure will be made biennially. 
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4.08. FLOODWALL. 

SECTION IV 

PROJECT FACILITIES 

CHAPrER 8 

FLOOD WALL 

a. Description - A 1334 linear foot concrete flood wall was 
constructed about 1930 at the downstream end of the East Levee and adjacent 
to the Swift and Co. packing plant. There are four stoplog closures in this 
flood wall which provide for railroad entrances into the area. This flood 
wall is now incorporated into the Dallas Floodway facilities. 

b. Operation.- The flood wall shall be continuously patrolled 
during high water periods for the purpose of locating leaks and/or seepage. 

c. Inspection.- A general inspection will be made of the flood 
wall each year just prior to the flood season which usually begins in April. 
An inspection will also be made following each period of high water where the 
water level reaches the flood wall. 

d. Maintenance. - Such periodic inspections as are necessary 
to insure proper maintenance will be made. Such inspections should be made 
after periods of high water and at intervals not exceeding 90 days during 
other periods. Such inspections should make cer~ain that: 

(1) No undue settlement has occurred which affects the 
stability of the wall or its water tightness. 

(2) The concrete has not undergone cracking, chipping, or 
breaking to such an extent that the stability of the wall or its water 
tightness might be affected. 

(3) There are no encroachments upon the right-of-way which 
might endanger the structure or hinder its functioning during times of high 
water. 

(4) No fires are being built adjacent to the wall. 

(5) No bank caving conditions exist on the stream 
side of the wall that might endanger its stability. 
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4·09. STOPLOG CLOSURES. 

SEC'fION IV 

PROJECT FACILITIES 

a. Description. - Four concret~ stoplog structures.-.were 
constructed about 1930 in: the flo0d:waJ.1adjacent to the SWift It Co., 
packing plant at the downstream end of the East Levee. Creosoted timber 
and metal removable posts are stored in a concrete structure adjacent to the 
closure structures as follews: 

Structure No.1 57411c7: I!-EfoIfJ VtO f)&lL I,IV&. (".fJ.I¥:::;? ... 

1 removable post 

20 planks 4" x 9" x 8 r -9" 

20 planks 2t" x91" x 8 1-9" 

Strcture No.2 

3 removable posts 

20 planks 4" x 9" X 8' -9" 

20 planks 21-" x 9i" x 8 r -9" 

20 planks 4" x 9" X 6'-loi" 

20 planks 2t": x'. 9111 X 6' -loil1 

Structure No.3 

3 removable posts 

20 planks 411 x 911 X 8 '-9" 

20 planks 2t" x 9t" X 8 r -9" 

20 planks 411 x 9" X 6' -loil1 

20 planks 2t" x 9t" x 6' -lot" 

4-9-1 
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Structure No.4 

1 removable post 

20 planks 4" x 9" x 8' -9" 

20 planks 2*," x 9l" x 8' -9" 

b. Operation.- When runoff in Elm Fork and West Fork, Trinity 
River, indicates a probable Commerce street gage height of 5.1.0 or more the 
stoplogs will be placed at each of the railroad passages through the floodwall. 

c . Inspecti<m.- The closure structure shall be inspected 
frequently during floods to ascertain that no undue leakage is occurring. 

d. Maintenance.- Inspection of each closure structure shall 
be :made every- 90 days to be certain that: 

(1) No parts are missing. 

(2) Metal parts are in satisfactory- working order. 

( 3) Proper closure can be :made promptly when necessary. 

( 4 ) Sufficient materials are on band for the erection of 
the stoplog closures and that materials and too1s are stored adjacent to the 
closure structures. 

annually. 

( 5) Tools and parts shall not be removed for other use. 

(6) Trial erection of one closure structure shall be made 
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SECTION V 

SPECIAL REQUIREMENTS 

DURING HIGH WATER PERIODS 
, I 

Chapter 1 

5.01. General.- This section of themanua.l is supplementary in nature 
and consists of general statements of standard practice that have been used 
to advantage on levees during hi~~ter emergencies. Most ,of the methods 
described herein have been developed during years of experience with the 
various problems that often come up during periods of high water and they 
are not intended to restrict the Superintendent, or others ,concerned tOla 
rigid set of rules for every condition that may arise. Although certain 
treatments apply also to concrete flood walls, the remarks are primarily 
concerned with the earthen portions of the l,evee system. If problems not 
covered by these suggestions arise, where the Superintendent is in doubt as 
to the procedure to be taken, he will be expected to consult the District 
Engineer, Corps of Engineers, and to follow sound engineering methods in 
meeting emergency situations. It should be noted that it is much better to 
be over-prepared for periods of high water than to find at the last moment 
that preparations were incomplete or unsatisfactory. Confidence of the 
protected population and industry is a valuable asset that should not be 
carelessly lost through inefficient operation of the protection system in 
time of emergency. 

5.02. Levee slstem. - The levee system may be subjected to certain 
dangers during high-water periods from current or wave action. These dangers 
diminish with the degree of maintenance that the levee system receives during 
normal water periods. Properly constructed levees, if properly maintained, 
should hold throughoUt any major flood. However, certain Unexpected 
conditions that arise during flood periods tend to threaten the levee system 
but may be met with assurance if prompt action is taken and proper methods 
of treatment are used. Measures to cqpe with sand bOils, seepage, sloughs, 
wave wash, scour and possible overtopping of neglected low spots in the levee 
are described herein. It cannot be stressed too greatly that maintenance 
requirements met :promptly with proper measures will result in minimizing 
the necessity for such operations during high~water periods. 

5.03. Preparedness.- It will be noted in the following paragraphs that 
various materials and equipment are required to combat such unforeseen 
conditions as may arise during a flood emergency. It is far better to know 
in advance just where such materials and equipment as described herein may 
be secured in times of emergency even though such emergencies may possibly 
never arise. It is human nature to waft until the last moment to attempt 
to locate such items ana it may then be too late. The essential element in 
a flood emergency is time, and there is no better time than now to prepare a 
list of concerns or organizations from Which the necessary labor, lumber, 
hardware, rolling stock, bags, suitable earth for sacking, equipment, etc., 

/ 
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can readily be secured to cover any emerg~ncy that may arise~ Such items 
should be provided as rapidly as is possible by the responsible parties 
when those who have had experience with flood emergencies in the past should 
deem their immediate procurement and use necessary. 

5.04. Sacked Earth or Loose Earth. - Sacks filled with earth can be 
used in almost (!!Very phase of emergency high-water work.· Loose earth (not 
wet), confined by boards as in a box lev~e, may be more economically placed 
and is more impervious, when compacted, than is sacked earth. Loose earth 
may be used when the point of placement is readily accessible by truck. It 
is advisable to use sacked earth under other conditions. Sacks should be 
filled about two-thirds :f'ull with the material shaken down into the sack 
loosely and should never be tamped. Sacks need not be tied or sewn together 
at the top if used for capping or on the land side of the levee. Earth 
filled sacks used for wave wash or as weights should be filled and the ends 
tied. Sand should be used only if earth is not available or if the time 
element. is an important factor as in the distance required for hauling. 

5.05. Sacks. - Sacks used for this type of work are usually of burlap 
and are ab.out 19 inches by 36 inches in dimensions when unfilled. When 
two-thirds :f'ull they hold about one cubic foot of. earth. AD.y type and 
suitable size of sack can be used if that specified above is not available. 

5.06. Methods of Treatment - General. - After the abOve preliminary 
organizations and precautions have been completed, the various method of 
combatting the emergencies that may arise in flood tighting are ready to 
be employed. The methods of combatting various defects in the earthen 
levee described in the following paragraphs have proven effective during many 
years of use by the Corps of Engineers. It should be emphasized that it is 
of extreme importance that the value of any part of the protection works 
should not be underestimated. It is the coordinated f'unction of the entire 
protection works that protects the district against floods. 

5.07. See;gage.- Seepage is the percolation of water through the 
earthen levee. Although not dangerous in itseJ.:f' it may menace the stability 
of the levee by saturating the soil and causing sloughing of the landside 
slope. In order to ~nt sloughing of the levee whereC~tbe slope is steep 
and saturated, small V-shaped seep drains should be cutin the landside slope 
to remove the seepage water. If the levee should become saturated over a 
relatively large area, it may become necessary to take the measures out­
lined in paragraph 5.08 below to prevent sloughing .• (See Annex 5-1). 

5.08. SloU§hip,§. - Sloughing is in the slipping or flowing out of 
position of a portion of the landside slope of the levee due to its be.ing 
saturated through seepage to the point where that part of the levee'becames 
unstable. If there are reaches in the levee· where the material in the 
levee section is of such nature that prolonged high stages of the river may 
cause, sloughing conditions on the landside slope, then· such soft areas shOuld 
be thoroughly drain.ed •. After this operation, a siilglelayer of willow brush, 
if obtainable, or any small trees or limbs, should be laid up and down the 
slope, laying the butts upward and tops downward, and weighted with earth 

o 
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filled sacks. Wood strips may be used if willows, small trees, or 
limbs are not available. If the slope begins to slough down, a log or 
heavy timber should be laid on top of the willows at the toe of the 
material sloughed off and this log ort1mber fastened to long stakes which 
have been driven several feet into the ground. A buttress of earth filled 
sacks should then be built at the toe and extended up the slope. The 
buttress at the toe should be built in the shape of a small banquette. 
Sandbags or weights should not be placed more than two-thirds of the 
distance from the toe of the material sloughed off to the bottom of the 
slough. (See Annex 5~2). 

5.09. Sand Boils.- A sand boil is a definite stream of seepage 
water issuing from the earth, usually near the lands ide toe of the levee. 
The source of this seep water is usually from perviOUS materials underlying 
the levee. These danger spots are serious in any location and should be 
watched closely, especially those within 100 feet of the levee toe. A sand 
boil which discharges clear water in a small steady flow usually is not a 
serious menace to the safety of the levee and ordinarily need not be ringed. 
However, if the flow increases or carries a material load of sand and siltj 
corrective action should be taken immediately to prevent possible levee 
failure. A sand boil - if not attended properly - may gradually undermine 
a levee and cause failure by subsidence of the levee. 

5 .10 . Sacked Earth Rings. - The accepted method of treating a sand 
boil is to construct a watertight ring of sacked earth around the boil, 
building up a head of water within the ring sufficient to check the 
velocity of flow through the boil so that no more material is displaced. 
and the boil runs clear. (See Annex 5~3). The ring should not be bu.ilt 
to a height which stops the flow of water completely because of the 
probability that the excessive local pressure head thus created may cause 
add! tional failures and boils nearby. The base of the sack ring is 
prepared by clearing the ground of debriS, sod, loose sand or other objection­
able material, to a width sufficient for the base of the ring. The base 
should then be thoroughly scarified to provide a watertight bond between 
the natural ground and the sack ring. 

5.11. Scour.- Current scour is the erosion of the riverside slope of 
the levee by abnormally high current velocities. CUrrent conditions which 
have a scouring effect may be detected by the appearance of eddies and 
general turbulence of the water. If erosion is evident ,immediate steps 
should be taken to protect the levee against current "scour. Ordinarily 
current scour can be prevented or arrested by the use of sack pavingj 
board panels, or by vertical board deflection. These methods may be used 
in cases where there are minor current attacks and the depth of water is 
not great. These types' of current protection should extend as far under 
water as practicable in an attempt to restore the original levee cross 
section. 

5.12. Deflection Dikes.- Where sack paving or vertical board pro­
tection are not satisfactory, brush deflection dikes are generally used and 
are constructed of brush, but tree tops may be substituted. (See Annex 
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5-4). A doubl.e l.ine Of 4 x 4-inch or 3 x 6-inch posts is driven on four­
foot centers, the l.ines of posts being about four feet apart and at the 
required angl.e to defl.ect the curren.t away fran the l.evee. 'l'he posts shoul.d 
be driven to the maximum practicabl.e penetration, with their tops approximatel.y 
two feet above the anticipated high-water surface. 'l'he posts shoul.d be wel.l. 
braced as conditions warrant with cross members and wiring and downstream 
bracing. Additional. anchorage may be provided if required by use of cabl.e 
or heavy wire pl.aced at an angl.e of 45 degrees and ti~ to stakes in the 
sl.ope. The brush dike frame is fil.l.ed with al.ternate layers of willow, 
or some other sui tabl.e brush, and sacked gravel. 01" l.arge stone, ~ twh1Ch 
is used to hol.d the brush in pl.ace. The first layer of fill.er shoul.d consist 
of earth or gravel. filled sacks, being so pl.acedas to take out irregul.arities 
at the bottom and to provide a smooth base for the brush filler. Bundl.es 
of brush filler are l.aid so as to form a sol.id mat. The brush shoul.d be 
rammed tightl.y into pl.ace. Each l.ayer of brush shoul.d be about one foot in 
thickness and weighted down with one or two l.ayers of sacked earth or stone. 
The brush and sack fill.er shoul.d extend about one foot above. the anticipated 
high-water surface. The outer end of dike is revetted with a mat of earth 
or gravel. filled sacks to retartil scour at that point. 

5 .l.3 • Overtopping. - Overtopping of a l.evee is the fl.ow1ng of the 
water over the l.evee crown. This may occur at points in the l.evee depressed 
through fail.ure to maintain the original. profil.e o~the top of the l.evee. 
No matter to what smal.l. extent it my occur, the danger from overtopping 
cannot be overestimated. Once a breach has been opened in the l.evee by the 
water fl.ow1ng over the crown and thus washing the material. away it is very 
difficul.t, if not impossibl.e, to cl.ose it. It is the~efore imperative that 
overtopping be prevented. It can be prevented by increasing the height of 
the l.evee, or a section of the l.evee which is depressed due to settl.ing or 
other causes, by capping or topping. The topping my be done (a) by sacked 
earth, (b) by fl.ashboard and earth, or (c) with mud boxes. (See Annex 5-
l. and 6). Where the height is l.ess than three feet and minor wave action is 
expected, sack topping my be used. If severe wave action is anticipated,jl 
fl.ashboards shoul.d be used and earthf'ill or sacked earth pl.aced behind ito 
Capping in excess of three feet in height usually requires mud box construction. 
The height to which any type of topping shoul.d be carried for any point along 
the l.evee can best be establ.ished by running a l.ine of l.evel.s and setting 
grade stakes so that a topping profil.e parallel. to a predicted high-water 
profil.e can be constructed. .Any of the types of capping need oIil.y be built 
to a height sufficient to take care of a predicted river·profil.e plus aboot 
two feet of freeboard. 

5 .l.4. Sack Topping. - Sack topping consists of constructing a small. 
banquette on the crown of the existing l.evee. The sod shoul.d be stripped 
from the crown of the l.evee to the required width as described herein. The 
crown of the l.evee is scarified by pl.ow1ng furrows, or by. other means, to 
a depth of two or more 1D:::hes and to w1thinone foot of the riverside edge 
of the l.evee crown. This step is very important as it provides a good bond 
between the l.evee crown and the capping. Additional. bonding can be obtained 
by digging a trench to accormnodate a row of sandb.ags paral.l.el. to the crown 
of the l.evee. (See Annex 5-5). The sacked earth is then pl.aced to within 
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one foot of the riverside edge of the crown to the desired height. The sacks 
should be placed close together, each succeeding row of sacks shall overlap 
the preceding row like shingles on a roof with joints staggered. Each layer 
of sacks should be laid in alternate directions with the bottom layer length­
wise of the levee (the next layer crosswise). All sacks should be well 
tramped or tamped into place after each layer has been placed. The topping 
should have sufficient base width to prevent failure. The face should have 
a slope of approximately 1 on 1 or steeper if the sack topping is placed on 
an earth levee (l on 2~ if placed on a smooth base such as concrete or 
asphalt), but in no case should the base be less than three times the height. 
The top layer of sacks should be at least 3 feet wide. If the wave action 
increases in severity, gravel filled sacks should be placed against the front 
faCing of the sacked earth topping. 

5.15. Hydrologic Reporting Network. - A hydrologic reporting network 
'WaS established on the upper Trinity River Basin in connection with the 
operation of Benbrook, Grapevine, Lavon and Garza-Little Elm Reservoirs. 
(See Annex I.) Plate 37 shows rainfall, river stage and reservoir level 
statj.ons. Rainfall reports from the reporting network stations are collected 
by the U. S. Weather Bureau0ffice at Amon Carter Field and relayed to the 
Hydraulic Section of the Fort Worth District Office, Corps of Engineers. 
There are presently six rain gages maintained in the City of Dallas by 
Southwestern Division Corps of Engineers personnel in cooperation with 
the Weather Bureau. Reports from these stat ions are made available to the 
U. S. Weather Bureau Office at Love Field. There are also eleven rain gages 
maintained by the local newspapers at various locations in the City of J.)allas. 
River stage data are reported directly to the Hydraulic Sec.tion at the Fort, 
Worth District Office by telephone from selected sta:tions, whenever the stage 
is above a predetermined level. The stream gages at Grand Pra,irie, Dallas 
and Carrolton are equipped with teleinark facilities and additional rea1a.ings 
may be obtained from these gages as required. Reservoir levels and other 
hydrologic data fer Corps of Engineers' reservoirs are available in the Fort 
Worth District Office by about 0900 hours daily. Reservoir levels and rainfall 
amounts for Bridgeport, Eagle Mountain, Lake Worth and Marine Creek Reservoirs 
are furnished daily to the Corps of Engineers by the Tarrant County Water 
Control and Improvement District No.1, Fort Worth. Reservoir levels for other 
reservoirs in the area are available from the appropriate operatip~ agencies 

5 .16. Drainage Area. - The Dalla s Floodway is located at the confl:uence 
of the Elm Fork and West Fork of the Trinity River, Tems. The combined 
drainage area at the confluence is 6,080 square miles, 2,578 on the Elm 
Fork and 3,502 on the West Fork. The drainage area a.t the Commer,:::e Street 
gage in downtown Dallas is 6,120 square miles. See Annex I, Plate 37 
for ~~tershed map. 

5.17. Additional Rainfall and Staff Gages Required. 

a. Dallas County Flood Control District shall make arrangements 
with the U. S. Weather Bureau, the U. S. Geological Survey and other 
observers to receive rainfall, river stage and reservoir level readings 
whenever pJ;'edetermined amounts of rainfall, river stages or reservoir 
levels are reached or exceeded. 
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b. Dallas c~ty Flood Control District shall an:a.nge for 
establishing rainfall ga.g~~ at the following locations in the Metropolitan 
Dallas area: 

City Hall. 
(1) Highland Park, in the vicinity of the Highland Park 

(2) At or near the Stevens Park Golf Course. 

( 3) At Pumping Plant "D". 

( 4) At or north of Marsalis Zoo. 

(5) Near the Northwood Club. 

c. Arrangements Should be made by the Superintendent to receive 
reports from these stations whenever one inch or more of rainfall occurs 
in a period of twenty-four hours or less and for these reports to continue 
every six hours until the ra::lnfall ceases. It is reconnnended that these 
stations be established in cooperation with the U. S. Weather Bureau with 
a regular observation time at 0700 or 0800 hours daily. Detailed records 
should be maintained of the rainfall at these stations. 

d. Dallas County Flood Control District shall arrange for 
constructing staff gages and obtaining readings at the following locations in 
order to furnish record of water levels at these locations: 

(1) Lake Cliff. 

(2) Turtle Creek Pressure Sewer (about 100 feet above the 
intake structure). 

(3) Coombs Creek Diversion Facilities (about 100 feet 
above intake structure). 

(4) Sump above Plant "D" (Trinity Portland). 

(5) Sump above Grauwyler Road Drainage Structure above Plant 

5.18. Required Reporls.- Whenever the Trinity River is above a 30-
foot stage on the Commerce Street gage at Dallas or whenever a 3-inch rain 
is reported in the DalJ..a.s area., the following reports will be made to the 
HYdraulic Section, Corps of Engineers, Fort Worth District Office, before 1000 
hours daily: 

a. River stage at Pumping plants "AI! and Pa.bavo Street as of 
0800 hours. 

b. Sump level at all pumping plant" 'as of 0800 hours. 
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c. Number of hours pumps operated at each pla.'1t during the 
preceding 24-hour period. 

d. Water level above the intake of Turtle Creek, Coombs Creek 
and Lake Cliff pressure sewers. 

e. Rainfall amounts at gages maintained by the Dallas County 
Flood Control District. 

f. Piezometer readings, a.nd;:Westc LeVee'Vio1n1ty of Pavaho Pump 
Station will be made at flood stage at each five-foot increment of river 
level above flood stage on both rising and falling stages. 

5 .19. S~cial Re~nts .at PtilnpiIig PlAnts DUring High Water Periods. 

a. General. 

(1) Dt.:t.r'ing high water periods the pumping stations should 
be manned on a 24 .. hour basis. The sump level at each plant at 0800 hours 
and the nurrilier of times the pumps were operated during the preceding 24-hour 
period should be reported as soon as practicable after 0800 hours each day 0 

Additional readings may be required during such high water periods. 

( 2) In order to maintain the prevailing sump levels when 
runoff producing rains occur, all pumping plants affected will be placed 
in operation until the full capacity of each pumping plant is reached. 

b . Pumping Plant B and Hampton Road PUmping Plant Areas 0 

(1) Three sump areas are provided in connecti on with the 
Pumping Plant B and Hampton Road Pumping Plant areas. The Turtle Creek area 
drains to the river through the pressure sewer except during floods 
approaching deSign conditions when the overflow drains to the Hampt.on­
Oaklawn sump. The Nobles Branch area drains into the Record cr")ssing 
sump through a 60-inch gated culvert at Grau"ilyler Road. The gate of 
this culvert is .fixed so that it can be closed only to an opening 
equivalent to that of a 36-inch culvert. The Eampton Road p"UlIlping 
plant serves the Record Crossing area and Pumping Plant B serves the 
Hampton-Oaklawn area. A gated 6.5- x 6.5-foot culvert is provided 
at Hampton Road for controlling the interchange of flow between the 
Record CrOSSing and Hampton-Oaklawn sumps. 

(2) The plan of operation for the gated structures between 
sumps and for Pumping Plant B and the Hampton Road pumping plant is as 
follows: Whenever monot'f producing rain occurs on the watershed 

(a) Leave gated culvert at Hampton Road closed up.til 
the sumps above and below have peaked or until flow occurs down Irving 
Boulevard (at elevation 403.5). 

(b) When either of these conditions occurs~ open the 
gates at Hampton Read. This will allow the sumps above and below Hampton Road 
to be evacuated simultaneously by the two pumping plants. 
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(c) The gate on the structure at Grauwyler Road will remain 
at the minimum setting until the sumps in the Record Crossing and Hampton­
Oaklawn areas have receded to elevation 403.5, a~er which the gate will be 
fully opened. During floods when the sump levels in either of the two lo-wrer 
sub-areas do not reach elevation 403.5, the gate at the Grauwyler Road will 
be opened after all of the three sumps have peaked. 

c • FuJm>1il.g~la.nt:l) and::Bavaho,;streetp,...1tilgllP-lAnt :lArea 0 

(1) The drainage area served by the D and Pavaho Street pumping 
plants is divided into five sub-areas, each With its own sump. 

(2) The Eagle Ford area· is provided With a gravity sluice to 
the river. When gravity flow is blocked and the Eagle Ford sump reaches 
elevation 410.0, excess water from this sump flows into the Trinity-
Portland sump through a 42-inch drop inlet (control at elevation 410,0). 

(3) The Trinity-Portland area sump drains into tl1e Frances 
Street sump through two 6.0- x 4.0-foot sluices. 

( 4) The Frances Street area sump drains into the sump belw 
Westmoreland Road through one 72-, one 54-, and one 36-inch pipe cul~erts. 

( 5) The area below Westmoreland Road is served by pumping 
plant D. The area below Hampton Road is served by the Pavaho Street pumping 
plant. The sumps for these two areas are connected by a 10- by B-foo/I; 
box culvert under Hampton Road. 

( 6) The plan of operation for the gated structure bet\'1een 
Trinity-Portland and Frances Street sump areas and for the pumping plant D 
and the pavaho Street pumping plant is as follows: When runoff producing 
rain occurs on the watershed 

(a) The gates in the structure below Trinity-PortL~d 
sump will remain in their normal open position throughout this oper~tion. 
The gates will be operated only in the case of a pumping plant failure 
to prevent water from stacking from either area. 

5.20. Pressure Oond:hitS.- Reports of the OBOO-hour readings of the 
water levels above the pressure conduits at Turtle Creek,Coombs Creek arid 
Lake Cliff will be required daily. These readings Will be reported as soon 
as practicable after oBoO hours. More frequent readings may be required 
during high water periods. 
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TITLE 33-NAVIGATION AND 
NAVIGABLE WA'fEHS 

ChliPter II-CorJIH of I':ngineers, War 
1l"llIll'tmcnt 

PART 20S-FLOOD CONTROL REGULATIONS 

lIIAUITENANCE AND OHR.'TION OF FLoqD 
CONTROL WOHKS 

Pursuant to the provisions of section 3 
of the Act of Congress approved June 22, 
193ft all amended and supplemented (49 
Stat, 1571; 50 Stat. S77; and 65 Stat, 
638; 33 U. S. C. 'lOlc.; 701c-l), the tol­
lowing regulations are hereby prescribed 
to govern the maintenance and opera­
tion of flood control works: 

§ 208.10 Local flood protect/on works; 
maintenance and operation oj structures 
Rnd facilities-(a) General. (1) The 
structures and facilities constructed by 
the United States for local tIood protec­
tion shall be continuously maintained 1n 
such a manner and operated at such 
times and :to" such periods as may be 
necessary t.9 obtain the maximum 
benents. 

(2) 'rh4! State. political subdivision 
thereot, or other responsible local 
agency, which furnished assurance that 
It will maintain and operate tIood con­
trol works In accordance with regula­
tions prescribed by the Secretary of War, 
as required by law, shall appoint a pe1'­
manent . commlttee consisting of or 
headed by an official hereinafter called 
the "Superintendent," who shall be re­
sponsible for the development and main­
tenance of, and directly In charge of, an 
organization responsible for the emclent 
operation and maintenance of all of th~ 
structures and facilities during flood 
periods and for continuous Inspection, 
and maintenance of the project works. 
during periods of low water, all without 
cost to the United States. ' 

(3) A reserve supply of materials 
needed during a flood emergency shall 
be kept on hand at all times. 

(4) No encroachment or trespass 
which w111 adversely affect the eftlclent 
operation or maintenance of the proJect 
works sball be permitted upon the rlghts­
ot-way for the protective facilities. 

-=. (5) No improvement shall be passed 
ovel" underyorthrough the walls, levees, 
Improved . channels •.. orjioodws.Y.s, nor 
llhall any excavation 'or cons1ruction be 
permitted within the llmlts of the proJ­
ect right-of-way, nor shall an)' change 
be made in any feature of the Works 
wlthoutprlordet~~mlnation by the Dis. 
trlct Enldneer of the War Department 
or his authorized representative that 
such ImProvement, excavation, construc­
tion, or alteration will not adversely at­
fect • .the fUnctioning ot the protectiVe 
facUitles. Such Improvements or alter­
ations as may be found to be desirable 
and permissible under the above de­
termination shall be constructed In ac· 
cordance with standard engineering 
practice. Advice regarding the effect of 
propOsed Improvements or alteratiolllS 
on the functioning olthe project and in­
formation concernl.ng methods of con­
struction acceptable undel' standard en­
gineering practice shall be obtained from 
the District Engineer or, if otherwise 
obtained, shall be submltted tor his ap­
proval. Drawings or prints showing 
such Improvements or alterations as 
flnally constructed shall be furnished the 
District Engineer after completion of the 
work. 

(6) It shall be the duty of the sup~r-

Intcndcnt to submit a semiannual report 
to the DI0trict Engineer covering lnspec­
Han. mulntenance, lind operation of the 
protcctlve works. 

(7) The District Engineer or his au­
thorized representatives shall have ac­
cess at 1111 times to all portions of the pro­
tective works. 

(S) Maintenance measures or repairs 
which the District Engineer deems nec­
essary shall be promptly taken or made. 

(0) Appropriate measures shall be 
taken by local authorities to Insure that 
the activities of all local organizations 

. operating public or private facilities con­
nected with the protective works are co­
ordinated with those of the Superintend· 
ent's organization during flood periods. 

(10) The War Department will furnish 
local Interests with an Operation and 
Maintenance Manual for each completed 
project. or separate useful part thereof, 
to assist them in carrying out their ob­
ligations under these regulations. 

(b) Levees-(1) Maintenance. The 
Superintendent shall provide at all times 
such maintenance as may be required to 
insure serviceability of the structures in 
time of fiood. Measures shall be taken 
to promote the growth of sod, extermi­
nate burrowing animals, and to provide 
for routine mowing of the grass and 
weeds, removal of wild growth and drift 
depoSits, and repair of damage caused by 
erosion or other forces. Where prac­
ticable, measures shall be taken to retard 
bank erosion by planting of wlllows or 
other suitable growth on areas rlverward 
of the levees. "Per-iodlc Inspections shall 
be made by the Superintendent to Insure 
that the above maintenance measures 
are being effectively carried out and, 
further, to be certain that: 

(i> No unusual settlement, sloughing, 
or material loss of grade 01' levee cross 
section has taken place; 

(II) No caving has occurred on either 
the land side or the rlvel10slde of the levee 
which might affect the stability of th!l 
levee section; 

(Illl No seepage, sa turated areas, or 
sand boils are occurring; 

(Iv) TolY drainage systems and pl'eR-
8ure relief wells are In good working con­
dition, and that such facilities are not 
becoming clogged; 

(v) Drains through the levees and 
gates on said drains are In good working 
condition; 

(vI) No revetment work or riprap has 
been displaced, washed out, or removed; 

(vlll No action Is being taken, such 
as burning grass and weeds during in~ 
appropriate seasons, which will retard 
or destroy the growth of sod; 

(vliil Access roads to and on the levee 
are being properly maintained; 

(Ix) Cattle guards and gates are In 
good condition; 

(x) Crown of levee Is shaped 50 as to 
drain readily, and roadway thereon, If 
any, 15 well shaped and maintained; 

(xl) Thel'els no unauthorized grazing 
or vehicular tl'aftlc on the levees; 

Ix\!) Encroachments are not being 
made on the levee right-of-way which 
might endangel' the structure or hhlder 
Its proper and eftlclent functioning dur­
In times of emergency. 

Such·"lnspections shall be made Im­
mediately prior to the beginning of the 
tIood season; immediately following each 

,.,maJor high water period, and otherwise 
. at intervals not exceeding 90 days, and 
such Intermediate times as may be neces­
sary to Insure the best possible care of 
t.he levee. Immediate steps will be taken 

to correct dangerous condltlclls disclosed' 
by such Inspections. Regular mainte­
nance rcpalr mea~'ll':-S shall be accom­
plished during the appropriate season 
as schedUled by the Superintendent. , 

(2) Operation. During flood periods 
the levee shall be patrolled continuously 
to locate possible sand bolls or unusual 
wetness oC the landward slope and to be 
certain that: 

III There are no Indications of slides 
or sloughs developing; 

(Ill Wave wash or scouring action Is 
not occurring; 

Oil) No low reliches of levee f:xlst 
which may be overtopped; 

(jv) No other conditions exist which 
might endanger the structure. 

Appropriate advance measures wUl be 
taken to Insure the availability of ade­
quate labor and materials to meet all 
contingencies. Immediate steps wlll be 
taken to control any condition which 
endangers the levee and to repair the 
damaged section. 

(c) Flood walls.-<l) Maintenance. 
Periodic Inspections shal! be made by the 
Superintendent to be certain that: 

(Il No seepage, saturated areas, or 
sand bolls are occurring; 

<Ill No undue settlement has occurred 
which affects the stability of the wal! or 
Its water tightness; 

mil No trees exist, the roots of which 
might extend under the wall and olIer 
acceleratcd seepage paths; 

(Iv) The concrete has not undergone 
cral!!!:lgg, chipping, or breaking to an 
extent which might affect the stablUty 
of the wall or its water tightness; 

(v) There are no encroachments upon 
the rlght-oi-way which might endanger 
the structure or hinder its functioning 
In time of flood; 

(vI) Care Is being exercised to pre­
vent accumulation of trash and debl'!s 
adjacent to walls, and to Insure that no 
tIres are beIng built near them; 

(vII) No bank caving conditlollli exist 
rlverward of the wall which might en­
danger Its stability; 

(vIII) The drainage systems and pres­
lIurerelief wells are in good working con­
dition, and that such fllclllties are not 
becoming clogged. 

Such Inspections shall be made Imme­
diately prior to the beglnnlnP.' of the flood 
season, Immediately following each ma­
jor high water period, and otherwise at 
Intervals not exceeding 90 days. Meas­
ures to eliminate encroachments and er. 
tect repairs found necessary by such In­
spections shall be undertaken Immedi­
ately, All repairs shnll be nccompllshed 
by methods acceptable in standard en­
gineering pr·actlce. 

(2) Operatio1l, Continuous patl'ol of 
the wall shall be maintained during flood 
periods to locate possible leakage at mon­
olith joints or seepage unc!erncath the 
wall. Floating plant or boats wlll not be 
allowed to lie against 01' tie up to the 
wall. Should it become necessary during 
a flood emergency to pass anchor cables 
over the wall, adequate measures shall 
be taken to protect the concrete and con­
struction joints. Immediate steps shall 
be taken to correct any condition which 
endangers the stability of the wall. 

(d) Drainage structures-(l) Matnte­
nance. Adequate measures shall be taken 
to Insure that Inlet and outlet channels 
are kept open and that trash, drift, or 
debris Is not allowed to accumulate near 
drainage structures. Flap gates and 
manually operated gates and valves on 
drainage structures shall be examined, 
oiled, and trial operated at least once 
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every DO days. /\VIH'rl" dr;lill!l~:" stl He­
turps 111",' pl"ovid,'ll witll ,t,IP 101: or (,Iller 
CIIIl'1"!:,'IlCY c.lOSUI""S, the eOlld!tlt\!1 of the 
cQulpment 1111<1 it:! \tousillf; slt.llI be In­
sPt'ctl~d n'[:tlltl!"ly nl\l! II trl,,1 I\ht allatllln 
of the CIlIc'l"I:enry closure shall be made 
nt lcast oncc caell yenr. P,'rlo,lIc Insjlec­
tions shnll ue Illlllle by the SuperIntend­
ent to ue cl'rtnln that: 

(I) Plpcs, Ratcs, opcrntlng mechnnlsm, 
riprnp, nnd hClldwnlls nre In I(ood con­
dition; 

<ill Inlet Rnd outlet channels are open; 
(lil) CRre Is being exerclsel1 to prevent 

the accumulntion of trash and debris 
ncar the structures and that no fires are 
being built near bituminous coated pipes; 

(iv) Erosion 15 not occurring adjacent 
to the structure which might endanger 
Its water tightness or stability. 

Immediate steps will be taken to re­
pair damage, replace missing or broken 
parts. or remedy adverse conditions dls­
clt'sed by such inspections. 

(2) Operation. Whenever high water 
conditions Impend, all gates will be In­
spected a short time before water reaches 
the Invert of the pipe and any object 
which micht prevent closure of the gate 
shall be removed. Aufomatlc gates shall 
be closcly observed until it has been as­
certained that they are securely closed. 
Manually operated gates and valves shall 
be closed as necessary to prevent inHow 
of Hood water. All drainage structures 
in levees shall be inspected frequently 
during Hoods to ascertain whether seep­
age is taking place I\long the lines of 
their contact with the embankment. 
Immcdlate steps shall be tl\ken to cor­
rect any adverse condition. 

(c) Closure structurcs-(ll Mainte­
nance. Closure structures for traffic 
openings shall be Inspected by the super­
intendent every 90 days to be eertatn 
that: 

(I) No parts are missing; 
<Ii) Metal parts are adequately cov­

ered with paint; 
<iii) All movable parts are In satis­

factory working order; 
<Iv) Proper closure can be made 

promptly when necessary; 
(v) Sufficient materials are on hand 

for the erection of sand bag closures and 
that the location of such materials w!1l 
be readily accessible In times of emer­
gency. 

Tools and parts shall not be removed 
tor other use. Trial erections ot one or 
more closure structures shall be made 
once each year, alternating the struc­
tures chosen so that each gate will be 
erected at least once In each 3-year pe­
riOd. Trial erection of all closure struc­
tures shall be made whenever a change Is 
made in key operating personnel. Where 
railroad operation makes trial erection of 
a closure structure Infeasible. rigoroUS 
inspection and drill of operating per­
sonnel may be substituted therefor, 
TrIal erection of sand bag closures Is not 
required. Closure materials w!1l be care­
fully checked prIor to and following 
flood periods, and damaged or miSSing 
parts shall be repaired or replaced im­
mediately, 

(2) Operation. Erection of each mov.· 
able closure shall be started in sufficient 
time' to permit completion before flood 
waters reach the top ot the structure 
sill. Information regarding the proper 
method ot erecting each Individual clos­
ure structure, together with an estimate 
of the time required by an experienced 
crew to complete Its erection will be given 
In the Operation and MaIntenance Man-

11ft] wlnd\ will be fllrn1sl11'rl jocllllnt('rc~ts 
upon completion of the project. Clo~;urc 
strlldlll"l'-' \l'1Il be Inspecte(l fruluC!ntly 
dmln[: 11uo<l periods t~J I\scertllin thut 110 

. undue ICfl!<lIge Is occllrrlng and that 
"rl\ln5 provided to ellre tor ordlnn.ry Icuk­
nge IIrc functioning properly. Doats or 
flouting plnnt shllll not be allowed to tie 
up to closure structures or to dlschnrge 
passenr,ers or cargo over them. 

(0 PumpllIf) plants-ell M a I n t e­
nance. Pumping plants shall be Inspected 
by the Superintendent at Intervals not 
to exceed 30 days during flood seasons 
and 00 days dUring off-Hood seasons to 
Insure that all equipment Is In order for 
Instant use. At regular Intervals, proper 
measures shall be tnken to provide for 
cleaning plant, buildings, and eqUipment, 
reprlintlng ns necessary, and lubricating 
all machinery AdeqUate supplies of 
lubricants for all types of machines, fuel 
for gasoltne or diesel powered eqUipment, 
and flash llghts or Ian terns f or emergency 
lighting shall be kept on hand at all 
times. Telephone service shall be main­
tained at pumping plants. All Equip­
ment, Including switch gear, tranr;form­
ers, motors, pumps, valves. and gates 
shall be trial operated and checked at 
least once every 90 days. Megger tests 
of all Insulation shall be made whenever 
wiring has beep subjected to undue damp­
ness and otherwise at Intervals not to 
eXCEed one year. A record shall be kept 
showing the results of such tests. Wir­
ing disclosed to be in an unsatisfactory 
condl t10n by :lUch tests shall be brought 
to a satisfactory condition or shall be 
promptly replaced Diesel and gasoline 
engines shall be started at such Inter­
vals and allowed to run for such length 
of time as may be necessary to Insure 
their serviceability In times of emer­
gency. Only skilled eleQtrlclans and me­
chanics shall be employed on tests and 
repairs. Operadng personnel for the 
plant shall be present ·during tests·. Any 
equipment removed from the station for 
repair or replacement·'shall be returned 
or replaced as soon as pract/cable and 
shall be trlnl operated after reinstal­
lation. RepaIrs reqUiring removal of 
equipment from the plant shall be made 
during off-Hood seasons Insofar as prac­
ticable. 

(2) Operation. Competent operators 
shall be on duty at pumping plants when­
ever it appears that necessity for pump 
operation is imminent. The operator 
shall thoroughly inspect, trIal operate, 
and place In readiness all plant equip­
ment. The operator shall be familiar 
with the equipment manufacturers' In­
structions and drawings and with the 
"Operat.lng Instructions" for each sta­
tion. The equipment· shall be operated 
in accordance with the above-mentioned 
"Operating Instructions" and care shall 
be exercised that proper lubrication Is 
being supplied all equipment, and that no 
overheating. undue vibration or noise is 
occurring. Immediately upon flnal re· 
cession of flood waters, the pumping sta­
tion shall be thoroughly cleaned, purr.p 
house sumps Hushed, and equipment 
thoroughly inspected, oiled and greased. 
A record or log of pumping plant opera­
tion shall be kept for each station. a copy 
of which shall be furnished the District 
Engineer following each flood. 

(g) Channels ana fiooaways - (1) 
Maintenance. Periodic inspections of 
Improved channels and flood ways shall 
be made by the Superintendent to be 
c)rtaln that: 

\(1) The channel or Hoodway Is clea.r of 

debris, weeds. and wild r~rowth;\ 
(II) The cl1anrwl {Jr Jloodway' Is not 

being rc"tr!cteu by the (kposIU/lg of 
waste ml1tcrirds, build!nr: of uuauthor­
iztLl structures or olila encroachments; 

(jill Tile (:Ilp~clty of the cb,mncl or 
fioodway is not ilcinr, reduced by the In­
formation of shouls; 

(Iv) Banks arc not being damar,ed·uy 
rain or wavc wash, nod that no slough­
Ing of banks haH occulTed; 

(v) Rlprflp sections Ilnd deflection 
dikes and walls fire in good condition; 

(vi) ApproRch and e~ress channels 
adjacent to the improved channel or 
flood way are surticlently clear of obstruc­
tions and debns to permit proper func­
tioning of the project works. 

Such Inspections shall be made prior to 
the beginning of tile fiood season and 
other·ise at .in tcrv:1ls not to exceed 90 
days. Immediate steps will be taken to 
remedy any adverse conditions disclosed 
by such Inspections. Mea."ires will be 
taken by the Superintendent to promote 
t.he growth of grn.ss on bank slopes and 
earth detl.ection dikes. The Superin­
tendent shall provide for periodic repair 
snd cle[mlng of debris basins, check 
dams, and rell,ted structures as may be 
necessary. 

(2) Operation. Both ban k s of the 
channel shall be patrolled during periods 
)f high water, and measures shall be 
taken to protect those reaches being at­
tacked by the current or by wave wash. 
Appropriate measures shall be taken to 
preven~ the formation of jIW\S of ice or 
debrIs. Large objects which become 
louced against the bank shall be re­
moved. The improved channel or Hood­
way shall be thoroughly inspected imme­
diately following each major high water 
period. As soon as practicable there­
after, nil snags and other debris shall be 
removed and all damage to banks. riprap, 
dellect.lon dikes and walls, drainage out­
lets, or other Hood control structures 
repaired. 

(h) Miscellaneous facilities - (1) 
Maintenance. Miscellaneous structures 
and facilities constructed as II. part of 
the protective works and other structures 
and faCilities whleh function as a part 
of, or affect the efficient functioning of 
the protective works, shall be periodically 
inspected by the Superintendent and ap­
propriate maintenance measures taken. 
Damaged or unserviccnble parts shall be 
repaired or replaced without delay, 
Areas used for pondlng In connection 
with pumping pJants or for temporary 
storage of interior run-off during flood 
perIods shaJl not be allowed til become 
filled with silt, debrIs, or dumped ma­
terial. The Superint.endent shall take 
proper steps to prevent restriction of 
bridge openings and, where practicable, 
shall provide tor temporary raising dur­
Ing floods of bridges which restrict chan­
nel capacities during high flows. 

(2) Operation. Miscellaneous facili­
ties shall be operated to prevent or re­
duce Hooding during periods of high 
water. Those facillties constructed as 
a part of the protective works shall not 
be used for purposes other than flood pro­
tection without approval of the District 
Engineer unless designed therefor. (49 
Stat. 1571,50 Btat. 877; and 55 Stat. 638; 
33 U.B.C. 701c; 701c-1) <Regs. 9 AugUst 
1944, CE SPEWF) 

[SEAL] J. A, ULlO, 
Major Genera/. 

The Adjutrlnt General. 

IF. R. Dec. 44-12285; Fllec .o\ugust 16, 1944; 
9:44 8. m 
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Dallas County Flood Control District Date ____ --1( __ _ 
. , 

SEMINfllruAL REPORT FOR LOCAL PROTECTION WORKS 
- Dallas Floodway - Dallas. Texas 

r 

Amount ExpendeQ 
or Man Davs 

Mowina or Poisonina 

Clearina 

Drainaae (hillside or interior) 

Removal of Trash 

Ewi:DJnent{rental. etc.) 

Flood Emeraenev EcruiDllent 

Minor Rena irs 
'.' 

PumD Stations 
, 

InsJ)eetions' 

Remarks 

Superintendent 

-
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Prior to Clearing Operations 8 Augu st 1950 

) Clearing Operations 3 November 1950 
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Completed Clearing 4 January 1951 

Pumpinq Plant A, Installation of Discharge Pipes 16 December 1953 
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Pumping Plant A, Construction of Intake 9 March 1954 

Pumping Plant A, New and Old 8 June 1954 

ANNEX 4-3 



East Levee, Completed Embankment and 
Excavation of Sump "A" Area 

Pumping Plant A 

9 March 1954 

t:S June 1954 
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25 April 1957 

\ Corinth Street 

25 April 1957 
Houston Street 
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Continental Street 25 April 1957 

.. Commerce Street 25 April 1957 
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Sylvan Street Bridge 25 April 1957 

Hampton-Inwood 25 April 1957 

ANNEX 4-7 



Westmoreland Street Bridge 

Irving Bridge, Note Confluence (Elm Fork and 
West Fork) 

25 April 1957 

25 April 1957 
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East Levee, CRI&P RR 25 April 1957 

East Levee, Looking Upstream, CRI&P RR 12 December 1955 
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Lake Cliff, Outlet, Pressure Sewer 12 December 1955 

Lake Cliff, Sump Inlet 12 December 1955 
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Coombs Creek. Sump Intake 10 December 1956 

Coombs Creek, Outlet 10 December 1956 
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Coombs Creek, Intake 6 June 1956 

Coombs Creek, Intake and Levee 10 December 1956 
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Lake Cliff, Excavated Outlet Channel _> 6 June 195~·· 

Typical Completed Riprap Protection 10 December 1956 
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Pavaho. Outlet, 8' Flap Gates 4 March 1955 

Pavaho. Inlet and Completed Structure 10 December 1956 
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East Levee and Sump 6 June 1955 

East Levee and Sump above Irvin~: Blvd. 16 March 1956 
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East Levee, Irving Blvd. 16 March 1956 

East Levee, Upstream from Westmoreland 10 December 1956 
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Turtle Creek, Intake Structure 13 March 1957 

Turtle Creek, Overflow Section 10 September 1957 
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East Levee, Looking Upstream, Irving Blvd. 12 December 1955 

East Levee and Sump below Irving Blvd. 12 September 1955 
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Channel Improvement, Completed Channel, 
Downstream from Cadiz Street 

Channel Improvement, Looking Downstream 
Towards Continental Street Bridge 

5 May 1959 

5 May 1959 
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Pumping ,Plant D. Excavated Channel , 12 September 1955 

Belleview, Gate Structure 6 June 1958 
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West Levee, Select Material Placed on 
Completed Embankment 

West Levee and Ramp 

6 June 1958 

6 June 1958 
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West Levee, Looking Downstream Towards 
Corinth Street 

Pumping Plant C, Outlet Gate Structure 

25 September 1958 

6 June 1958 
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Elm Fork, Sluice 6 June 1958 

Dallas Branch, Gate Structure 6 June 1958 
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Hampton Pumping Station 18 December 1957 

Pumping Plant B, Outlet Gate Structure 6 June 1958 
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CORPS OF ENGINEERS u. S 

I EARTH LEVEE 
2 FLASH BOARD LEVEE CAPPING 
:3 BOX BOARD LEVEE CAPPING 
4 SINGLE LAYER OF SACKING 

TYPES OF LEVEE CAPPING 

TY P ICAl SECTION 
LEVEE CAPPING 

EARTH CAPPING 

TYPICAL SECTION 
AT RAMP OR OTHER DEPRESSION 

INSTRUCTION 
FOR 

HIGH-WATER MAINTENANCE 
EARTH a LEVEE CAPPING 

CORPS OF ENGINEERS FORT WORTH, TEXAS 

FILE: TRIN.265-30 MAY 1960 
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CORPS OF ENGINEERS 

LANOSIDE 

I Layer sacks 

2 Layers 
3 Or more layers 

U. S. ARMY 

RIVERSIDE 
Line of saturation 

.A""rl"'Th,,- Wa ter surfa c e 

PERSPECTIVE 

BRUSHING AND SACKING SLOUGHS 

INSTRUCTION 
FOR 

HIGH-WATER MAINTENANCE 
BRUSHING AND SACKING 

CORPS OF ENGINEERS FORT WORTH,TEXAS 

FILE: TRIN.265-30 MAY 1960 

ANNEX 5-2 



CORPS OF ENGINEERS 

LANOSIOE RIVERSIDE 

surface 

.:[';: :~. ':.~~'::'. ~~.:: .~ .. :.;.:: ...... : .. ~~::.' .:(.:. ~;:.:·.::?~:··.:'~~~·~:>;·$gb·~)i::~·s.i.r..~·t,~;;1~; ;/:';':,:,: > .. \;·~/, .. ;t;/() {:.i<·:,',::·:s:::;·; ~~:-:') 
BoHom width to be no less them 1-1/2 'imes height 
Be sure to clear sand discharg~, 
Tie into levee if boil Is near 10e. 

ELE 

PLAN 

Bottom to be no less 
than 1-1/2 times 
height 

s ON 

NOT 
Eniire bose to be cleored 

of debris and scarified. 
Loose earth to be used between 

011 socks. 
All joints to be staggered. 

INSTRUCTiON 
FOA 

BOI 
CE 

CORPS OF ENGINEERS FORT WORTH, TEXAS 

FILE: TRIN. 265-30 MAY 1960 
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CORPS OF ENGINEERS 

6"x6" Or 

Q) 

.0 
0 

"" 0 
> 

, 
I , 
I , , 

q. 
, , , 

I , 
I , I I , , 

j' 't . , 
4' 

END ELEVATION 

1/4" Wire 
strand 

Wire strand to 
deadmen in 
slope of levee 

Socked grovel 

PLAN 

Q) 
Q) 

~ 
....J 

U. S. ARMY 

AflIr=lIE~tBlp:: 
:;----Post 

hond 

, , , , , 
\,' 

driven with 
rigged driver 

, , , , , , 
, I 
I , , , 
, I , , 
" I 
" 

, , . , .. 

SIDE ELEVATION 

DEFLECTION DYKE 

INSTRUCTION 
FOR 

HIGH-WATER MAINTENANCE 
DEFLECTION DYKE 

CORPS OF ENGINEERS FORT WORTH, TEXAS 

FILE: TRIN. 265 -30 MAY 1960 
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CORPS OF ENGINEERS U. S. ARMV 

3H 

1'-0" 

RIVERSIDE 

SECTION 

c: c: 

~ ~ 
0 ... ... 0 0 

C» 
C» 
C» 

C» > > .!! .!! 
I'-d' -- 0 

0 

C» 
C» 
CJ'I CJ'I "0 

~ ~ C» ., C» 
~ :2 
'0 CI) ... ~ 
;l) c. 
> 0 
il: ...J 

PLAN OF BOTTOM LAYER 
NOTE: 

Alternate direction of sacks with 
bottom layer lengthwise of leve e, 
next layer crosswise, etc. 

Lap unfilled portion under next 
sack. 

Tying or sewing sacks no1 necessary. 
Tamp thoroughly in place. 
Sacks should be approximately V2 

full of clay, siU or sand. 

BAGS REQUIRED FOR 100 
LINEAR FEET OF LEVEE 

HEIGHT ABOVE BAGS 
LEVEE REQUIRED 

I FOOT 800 
2 FEET 2,000 
3 FEET 3,400 

lT~;:a;r~/ 
METHOD OF LAPPING SACKS 

INSTRUCTION 
FOR 

HIGH-WATER 
SACK 

CORPS OF ENGINEERS 

FILE: TRIN. 265-30 

MAINTENANCE 
TOPPING 

FORT WORTH. TEXAS 

MAY 1960 
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CORPS OF ENGINEERS 

RIVERSIDE 

Crown of levee/ 

U. S. ARMY 

--2"X4"x 6' 

'~'2"x4"x2' 

SECTION 

1")(12"xI2'--. 

I, , 
I I I, 
I I I I 
II 6' I, 

I~~~-----------=----------~.:: 
I I I, 
I I I I 

v FRONT ELEVATION v 

LUMBER AND SACK TOPPING 

INSTRUCTION 
FOR 

LANDSIDE 

HIGH-WATER MAINTENANCE 
LUMBER a SACK TOPPING 

CORPS OF ENGINEERS FORT WORTH, TEXAS 

FILE: TRIN. 265-30 MAY 1960 
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GAGES AND GAGE WELLS 

PUMPING PLANT A 

1. Au-6omatic Water Stage Recorders. - Two automatic water stage 
recorders were instaJ.led in the new Plant "Alf pump house to fUrnish continuous 
records of sump levels and stages in the Trinity River opposite ~ing Plant A. 
The sump gage is located near the right wall about 9 feet upstream from the 
right downstream corner of the new pump house and.utilizes an LB-inch float 
well which is connected to the Sump by two 3-inch pipe intakes. The river 
gage is located in the right upstream corner of the new pUmp house and 
utilizes an 18-inch float well which is connected to the river by a 3-inch 
pipe intake. ,The sump gage is known as Pumping Plant A at Dallas and the 
river gage is know as Trinity River at Pumping Plant A at Dallas. 

2. Float Wells., 

a. Both float wells are c~hstructed of 18-inch O.D. welded steel 
pipe, are suspended ~rom the operating floor by steel flanges bolted to the 
floor and are fastened to the intake wall with iron anchor straps. Both 
wells have funnel shaped swedges welded on the bottom with 3-inch holes 
centered at the bottom of the float wells. These holes are, pluggeQ_ with 
weighted self-centering cones. Chains, extending to the tops o£ the wells, 
are attached to the cones to permit their removal in order to clean out "the 
wells. . t 

b . The float well for the sump gage is connected to the sump by 
two 3-inch pipe intakes. Each :intake is 51 feet long. The lower intake 
enters the well 'at elevation 378.0 and the upper iptake at 380.0. Both 
intakes are provid,ed wi ththree way iron cocks at the right downstream 
corner of the new intake structure where the line "from the flush tank ent-:rs 
the intake lines ~ The three way cocks are. controlled ,by stems extending 
through the pump house floor. The j flush tank is provided to permit flushing 
the float wells. A one-inch water line"equipped with a single seated 
tank float valve to maintain the desired'level in the flush tank, supplies 
city water to the tank. The three-inch line from the flush tank to the two 
intake lines is controlled by: .a 3-inch butterfly valve lcic~ted, midway between 
the pmqp house floor and the flush tank. The inlets to both in1;akes are .' 
located in a recess on the face of the downstream wing Wall of the intake 
structure and are provided with 3-inch bronze strainers. The lower and 
upper inlets are at elevation 377.0 and 379.0; respectively. 

c. The float well for the river gage is connected to the river by 
a 3-inch pipe intake 286 feet long. This intake enters the. float well at 
el~vation 379.0 and is equipped with a 3-inch cock at the 'entrance to the 
well with stem extended to floor above. From the float well the intake 
extends upstreaIl'\ into the intake of the old pmqping plant. From there it 
extends to the river attached to the inside of ,the old drainage structure or 
culvert. It is embedded in the wall of the culvert extension to the river. 
The inl~t to the intake pipe is located in the outlet headwall downstream 
from the portal of the culvert extension ;with invert at elevation 375.72 a 
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The intake is provided with a 3-inch bronze strainer. A cleanout is provided 
in the intake structure of the old pumping plant with additional cleanouts 
provided at 75-foot intervals in the pipe located ~n the old culvert from 
the old pumping plant to the extension of the culvert. 

3. staff Gages.­
water stage recorders. 

staff gages are provided to che.ck the automatic 
These gages are located as fo~J.ows: 

Sump gage 375-396.7 - This gage is in three sections and is fastened 
to the downstream wall of the intake structure upstream from the trash racko 
It consists of enameled metal sections and letters: fastened to 2 x 12 timbers 0 

River gage 401-424 - Enameled metal sections and letters fastened to 
2 x 12 timber near the downstream side of the landside face of the new control 
structure. 
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GAGES AID GAGE WELL 

PUMPING PLANT PAVAHO 

~ •. Automatj.c 1lati:eriJtge Becerder.- One automatic 'Water stage recorder 
'Was inst&lle4 in the Pavaho S:treet pumping plant to furnish continuous records 
of river stage opposite the' pl.a.Itt.. This gage is known as Trinity River at 
Pavaho Street Plant at Dallas. 

2. The f~oat well is constructed of18-inch O.D. stee~ pipe and is 
located in the right upstream corner of the Pavaho. $treet ~ilag Plant. 
The float well is suspended from the floor by a stee~ flange bo~ted to the 
floor and j,s cOlmected to the river by a 3-inch pipe intalqa. Th:fs intake 
is about 380 feet long and enters the well at elevation 38'4i..25 feet ~L. 
It is equipped with a p~ug valve at entrance to well and a strainer at 
invert. This intake is built into the concrete wall of the pUDi>ing plant 
and into the dc.tw.D.stream 'Wall of the out~et structure. The 1h1et is in the 
downstream wing wall of the o~~et structure and center line is at elevation 
3Be.25 feet MSL. The f10at vell has a ~~ shaped swedge welded to the 
bottom of it with a 3-inCh~bol.e in the center of the swedge. A weighted 
'Be1f-centering cone fits 1n'tihe .:t'unnu shaped bottom and c+oses the 3-inch 
hole. A bronze chain is attaChed to the cone and extends out the top pfthe 
gage well. 

. - 3. The automatic waterstage record~r may: also be used to obtain a 
Continuous record of sUDi> stages. To ~e for ,this purpose the ~ug cock 
can be turned to c~osed position and the weighted se~f-eentet*ing cone removed 
from the bottom of the gage ~. 

4. Tilesta:ff (lag!!'.- nevaticm383 ... 4:I.G.. f One:seet1cm:of tile~, 
-~3.ocltt ~ _"~a OIl:. wMte t1J.e baclq§;roW(t,~~' prorided: •. <_:!l!h1s· gMee 
1_n/iJet;'in;'tlle upst~am face of the center wall of' the intake structure' lust 
outside of the trash racks. 



(The Shop DraWings listed. below wre furnished the Dallas County Flood. 
Control District in May 1960.) 

1. PUMPING PIANT A. 

a. Peerless Fum&! Division, Los Angeles, Ca.lifornia. 

b. 

c. 

Drawl.!!,g No. 

2708025 
2703685 
2707851 
2702950 
No. 59 

General Electric COO! 

l63B595 
l54D780 
GEl1. - 1145E 

R & M ROist 

609-]19 
4185 

2-19'79 

308 

& Cranel. 

Schenectady-I. 

Springfieldl. 

Title 

'0......... ,,~ '\..1 48" PH ........... J:' .t1./:l>sem.lJ. y, 
Oil Assembly 
Hydrofoil Pump 
Mixed Flow Pump 
Instruction Pamphlet 

N.Y. 

Motor Outline 
Assembly 
Instruction Pamphlet 

Ohio. 

8-Ton Hoist 
Repair pa,rts 

- Induction 

48" x 48:1 p Model 50-10 Gate 

Airvalve 

f. Westinghouse Ele:.,ctric COIJ:., Hou.stan, Texas. 

81153 Panelboard 

g. :Weati:?ghouse Electric Corp., ~~n.L Pennsylvania. 

36-3(10 
30~930 
44-600 

h. Delaney Co., Houston, Texas. 

20864 

mr Power Fuses 
Circuit Breaker Panelboa~ds 
Dis·t. Transf'orme:rs 

Discharge Piping 
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L 

j. 

Bu:rndy E:ngrJ) 

Dl"a;~~ No. 

SD 15789 

Dallas Power 

B-]23'79 

H'D=1000 R~4 
D2 

HK-74 

COo z 

a.'rJ.d 

Ne'w York, 

Light CO.,z 

N.Y. 

Title 

Ground Clamp 

Dallasz Texas •. 

Substation 

Assembly HV Switchgear 
Operating Instructions j HV 
Switchgear 

Wiring Diagram 

10 National Screw & lUg 0 Co.? Lisbon, Ohio 0 

II 5.52 Pamphlet Chest6r Hoist 

m. Leopold & Stevens? PortL'9,nd Oreg~n. 

Bu.ll etin 18 
Bllllet1n 12 

nQ Frank T. HarriS, Lod::l.. California. 

822·-S 

20 PJl!.VAEO PUMP STATION. 

295 

b G A.."".lllCO Co., DenVer J Colorado. 

Ac-42'70 
Ac- I-/.430 
AC-4710 
AC-5629 
AC-5663 

Electric Gages 
Water Level Recorders 

Siphon Breaker 

RR Undergrou.l1d Ca.ble 

Grease Line Installation 
Compressor, etc. 
Assembly for Safv ?~p 
External Grease Line 
OUtline 26 x 36 Safy Pump 
Diagra.mmatic Deta,ils for Circ· .. l.i.t~ 

Nos. C2, C3, and. C4. 



do Ideal Electric Co., Mansfield, Ohio. 

Drawing No. 

2500-37 

~itle 

Dimension of Vertical 
Sq. Cage Motors 

e. Cyclone Fence Division, Dallas, Texas. 

WDX-340-Al Safeguard Fence 

f 0 Belce Co. I New Haven, Corm. 

Th...~e Pamphlets Metal Details 

go WestiI'l.ghouse Electric Corp.? Sharon, Pennsylvania.. 

Bulletin 30-930 
:Bulletin 38-140 
Bulletin lj·6-l00-S 
Pamphlet 
Pamphlet 
68855 
63974 
HV-4A887 
36-A-l666 
ID!-7cOl6-~1 
Hu-4B3'+2 
5,4~>C-1182 
25-D-6453 
26-D~960l 

Circuit Breakers 
Lighting Arresters 
Transformers 
Transformers 
Switchgear 
Wiring Diagram 
Type E Transformer 
Low Voltage Meter 
DX Fuse Cutout . 
Panelboard 
'wiring Diagram 
Distr.ibution Transformer 
Type E Enclosed T;i:'an.sformel" 
'me LV Auto Valve 

no The Farval Corporation, Cleveland, Ohio. 

Pamphlet Lubrication System 

10 Philadelphia Gear Works, Philadelphia, pe~sylvania.o 

j. Brofirn. and ~rO'W11., L1m9.j Ohio. 

9O,uS-1649A 
90~S-1427A 
90-S-l315B 
90~SOl648 
90~S"-1647 
90=S~·16l6A 
90~S-1748 

Flap Gates 
Gate-.<Frame 36" 
Gate 'Shutter 361£ 

Hinge Link 361c 

H::!.:nge Pins 
Hinge Post 
Gate Lock Nuts 
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3 Q ~ton Road ~ing Station 0 

pra.~)!oo 

AC-4270 
AC-5629 
Ac-600l 

Title 

Grease Line Installation 
Grease Line Installation 
Outline Dimensions 

b. 'l'b.e Idea.l Electric & Manufacturing Co., Mansfield, Ohio 0 

19077 Outline Drawing 
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View of Overbank from Westmoreland Road toward downtown Dallas 
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The following developmental historic context discusses the Dallas Floodway primarily within the 

historical themes of civil works and community planning and development.  

The Trinity River bisects the city of Dallas geographically, separating the downtown to the east from Oak 

Cliff and West Dallas to the west. Flooding and potential flooding have guided urban development and 

affected Dallas geographically, politically, economically, and socially throughout its history, resulting in 

repeated efforts to tame the Trinity River. At the epicenter is the debate over the relationship of public 

works with private development which, through study of the Dallas Trinity River Reclamation Project, 

forms a textbook example of twentieth century American city planning. 

BACKGROUND – THE TRINITY RIVER AND THE EARLY DEVELOPMENT OF DALLAS 

The area that would become the center of Dallas was first settled in November 1841 by John Neely 

Bryan, an Arkansas land speculator, who built a cabin to serve as a trading post on the east bank of a 

promising ford across the Trinity River. A permanent community soon developed. The easy crossing of 

the Trinity River in Dallas increased traffic and trade to the area, and the town quickly became a 

commercial and transportation center. Manufacturing concerns, eagerly sought, played a subordinate role 

(Texas Department of Transportation [TxDOT] 2004, 2–3, 6–7; Wilson 1989, 254). 

The Trinity River was initially thought to be a great benefit to the city of Dallas as a steamboat link to the 

Gulf of Mexico. However, several attempts to make the river navigable failed. It proved to be unsuitable 

for navigation because of its shallow depth, narrow banks, and frequent floods (TxDOT 2004, 9). 

Although the idea of creating a navigable waterway between Dallas and the Gulf of Mexico was one 

which resonated with Dallas residents, the reality of the situation was not lost on the city. During the 

1850s, the city of Dallas was separated from nearby settlements by the Trinity River because of the 

inability to safely and easily cross the waterway. As such, in 1855 Alexander Cockrell and the Dallas 

Bridge and Causeway Company built the first permanent, wood bridge across the Trinity River near the 

current-day Commerce Street Viaduct. This bridge provided Dallasites access to the western bank of the 

river. The bridge, however, survived only a few years before it was washed away in one of the Trinity 

River’s frequent floods. It was replaced in 1872 by a toll bridge, which the city of Dallas purchased in 

1882, making it the first free bridge across the Trinity River (FHWA et al. 2008). The city later built two 

new bridges, one near present-day Cadiz Street, and a second on Zang Boulevard near the present-day 

Houston Street Viaduct. These three early bridges were designed in a manner that made them susceptible 

to flooding, even during moderate flooding events, which submerged the bridges and their approaches.  

In the years following the Civil War, the railroads reconfigured the landscape of Dallas and put the city 

on the map as one of the region’s largest shipping ports. The Houston & Texas Central Railroad (H&TC, 

formerly the Galveston and Red River Railroad) reached Dallas in 1872, and the next year, the Texas & 

Pacific Railway arrived in Dallas. These important rail lines provided Dallas access to southern and 
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eastern Texas and allowed the city to acquire the benefits of an urban area including modern utility and 

communication systems (Cliff et al. 1999). 

Dallas residents had a number of significant problems to confront, however, in expanding the city. The 

Trinity River was the most menacing problem in Dallas as it separated the city from neighborhoods on the 

south and west and inhibited growth within its 10,000-acre floodplain. Due to flooding of large areas near 

the downtown area, farming was the predominant use of the land to the west of the city along the Trinity 

River bottoms rather than commercial and industrial development (Wilson 1989, 254). 

The first major flood in newly established Dallas occurred in 1844 when the river rose to a gauge height 

at Commerce Street of 50.7 feet. The highest flood of the Trinity River in the history of Dallas occurred 

in 1866. Although the official flood gauge reading was 49.2 feet, the waters rose in some areas to 56.5 

feet, cutting Dallas off from all communication and causing the city to become an island. During a flood 

five years later, the flood level reached 47.4 feet. Another flood in 1890 submerged 200 homes as it 

spread the width of two miles (Furlong et al. 2003, 1; TxDOT 2004, 9). On Easter Sunday, April 19, 

1908, another major flood measured 39.4 feet and overran the river banks flooding all the way down to 

the Commerce Street Bridge (TxDOT 2004, 9).  

PLANNING THE FLOODWAY AND RECLAMATION, 1908–1931 

The 1908 Flood and the Push for Civic Improvement 

The modern city of Dallas was born from the great flood of 1908 (Dallas Morning News [DMN] 2008). A 

storm during the weekend of May 23, 1908, dumped 10- to 15-inches of rainfall in the Dallas-Fort Worth 

area over a three-day period. The run-off of the rains north and west of Dallas caused the Elm Fork and 

the West Fork to swell so much that when they merged just north of Dallas; the water began to spread 

beyond the banks of the Trinity River (Figure E-1). In 1908, the Trinity River meandered much closer to 

the western edge of the downtown area, near the present location of the Triple Underpass. The Trinity 

River swelled to two miles wide near downtown, flooding parts of it and inundating Oak Cliff and West 

Dallas. The floods caused the city to lose water, electricity, streetcar service, and rail service, and cut Oak 

Cliff off from Dallas and city services for more than a week. By May 29, the waters of the Trinity River 

had started to recede from 52.6 feet, the second highest level in its recorded history. The flood killed 

between five and eleven, displaced more than 4,000 people from their homes, and caused more than $2.5 

million in property damage (Furlong et al. 2003, 2; TxDOT 2004, 10). 

 

Figure E-1. 1908 Flood 
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Restoring transportation connections to Dallas was the first major rebuilding effort after the flood. First, 

the Santa Fe, Southern Pacific, and Missouri-Kansas-Texas railway bridges were replaced. The next 

immediate need was to reestablish a permanent connection between Dallas and Oak Cliff. The well-

known publisher of the Dallas Morning News, George B. Dealey, gathered a group of businessmen and 

sought the community’s help in passing a bond issue to construct a viaduct at Houston Street. Although 

Dealey’s proposal was met with resistance from members of the community who objected to the bridge’s 

$609,797 estimated cost, the bond passed. Construction of the Dallas-Oak Cliff Viaduct began in October 

1910 and was completed in late 1911 (Figure E-2). The reinforced concrete, high-level bridge was billed 

as the longest concrete structure in the world when it was opened (Jackson 1996; Payne 1994). Today it is 

known as the Houston Street Viaduct. With bridge construction under way, the city government turned its 

attention to long-term issues (Eisenhour 2009, 30).  

 

Figure E-2. Dallas-Oak Cliff Viaduct, 1912 

Dallas also had several other problems to address besides the Trinity River in order for the city to prosper. 

The city had five different railroad stations and their tracks crossed congested, unorganized downtown 

streets. It also lacked large-scale arterial roadways (Eisenhour 2009, 32). Furthermore, Dallas was not a 

visually attractive place to live. There were no impressive vistas, boulevard system, park system, or large 

nearby recreational areas. The city was choking on its own growth. At the turn of the twentieth century, 

the president of the Dallas Civic Improvement League stated, “there is scarcely a more slovenly 

community in the United States” (Wilson 1989, 257). 

Prior to the flood, city planning in Dallas was a piecemeal affair with no comprehensive plan. George 

Dealey was intent to change that, and emerged as a leader in the struggle for a better city. George 

Bannerman Dealey (1859–1946) is perhaps best known as the publisher of the Dallas Morning News. He 

started as an office boy at the Galveston News, became business manager of the Dallas Morning News 

when the newspaper was founded in 1885, and worked his way up to president in 1919. Dealey used his 

position, influence, and at times, his newspaper, to advocate city planning for Dallas. His role in helping 

to secure financing for the Dallas-Oak Cliff Viaduct is an example of his civic activism for Dallas. Dealey 

was also responsible for donating most of the right-of-way for the Triple Underpass (Perez 2009; Hunt 

1991). Another of his important contributions to city planning in Dallas was his crusade for 

improvements to the Trinity River corridor.  

According to Dealey, during the winter of 1902, he walked onto the Commerce Street Bridge. With 

nothing particular on his mind, he smoked a cigar while gazing at the Trinity River bottomland before 
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him. Suddenly the realization came to him that the worthless land adjacent to the downtown business 

district could become highly prized if the Trinity River was moved. He secretly began to buy land in the 

area as it became available (Payne 1994, 29). 

After reading a pamphlet on the City Beautiful Movement, Dealey became immersed in this urban 

planning movement. As a committed citizen activist, he would later become a man some called “the 

father of planning in the southwest” (Fairbanks 1996, 190; Wilson 1989, 258).The City Beautiful 

Movement was a nationwide, turn-of-the-twentieth-century (1890–1920s) trend in urban planning to 

rectify the decay and demoralization of communities through the beautification of the city. Urban areas 

across the nation were growing exponentially, and leaders increasingly realized the critical importance of 

community planning, not only in sustaining urban growth but also for the continued health and safety of 

residents and visitors. Proponents of the City Beautiful Movement believed that by beautifying an urban 

area with wide, elegant avenues, carefully planned landscape designs, and opulent, usually Beaux Arts 

style buildings, the pride of the city would be restored, and inner cities would maintain their central 

position within the expanding community (Wilson 1989).  

Embracing the role of citizen activist, Dealey in 1909 led efforts to organize the Dallas City Plan and 

Improvement League (CPIL) and in January 1910 launched a civic improvement series in the Dallas 

Morning News. An adjunct of the Chamber of Commerce, the CPIL was designed to study the needs and 

possibilities of the city and develop a city plan. It was made up of 38 prominent citizens, including Dealey 

(TxDOT 2004, 11; Wilson 1989, 260). 

Development of the Kessler Plan 

The CPIL sought the expert advice of George E. Kessler, a nationally renowned landscape architect and 

city planner, to develop a city plan (Fairbanks 1996, 190). Kessler, who lived in Dallas as a young man 

but settled in St. Louis, had previously worked in Dallas in 1904 to redesign the State Fair Grounds (Fair 

Park) (Payne 1994, 29). Kessler was one of the leading proponents of the City Beautiful Movement 

(Wilson 1989). He designed Kansas City’s park-boulevard system, and city plans for Cincinnati, 

Cleveland, Indianapolis, Denver, El Paso, and Syracuse (Maxwell 2009a). Kessler participated in a joint 

conference with the mayor, the city commissioners, the Park Board, and members of the CPIL. As a result 

of the meeting the city officials agreed to employ Kessler to develop a 25-year plan to help guide Dallas.  
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Kessler’s 40-page A City Plan for Dallas was published in 1911. The Kessler Plan, as it was commonly 

known, noted planning deficiencies in Dallas and provided specific solutions to correct them. The plan 

was essentially a City Beautiful blueprint for Dallas (Payne 1994, 30) (Figure E-3). The Kessler Plan 

proposed directing urban growth with large-scale infrastructure improvements, establishing arterial roads, 

separating rail lines, creating recreational areas and greenbelts, and preventing flood damage by moving 

the Trinity River and constructing a floodway. To accomplish these objectives, Kessler specified nine 

proposed improvements: 

 Levees: a levee system to protect the city from floods and to reclaim river bottom land for 

industrial use by moving and straightening the Trinity River channel; 

 Belt Railroad:  a beltway railroad line with two loops, one around the city proper and the other 

around Oak Cliff and West Dallas; 

 Union Station:  a union passenger station along the belt railroad in the central business district; 

 Freight Terminals:  separate rail freight terminals;  

 Civic Center:  one civic center adjacent to the Union Station; 

 Grade Crossing:  elimination of railroad grade crossings in downtown; 

 Street Openings: widening and extension of numerous downtown streets to improve traffic flow; 

 Parks, Parkways and Boulevards:  building a comprehensive system;  

 Playgrounds:  building additional playgrounds (Kessler 1911, 9) 

In his first recommendation, levees to contain the Trinity River, Kessler noted that the river, together with 

the railroads on the west bank, constituted a development barrier to the central business district of Dallas 

(Kessler 1911, 7). The river should be moved to the west and channeled, opening up a large strip of 

developable land. Kessler felt this undertaking was essential to the continued growth of the city (Foley 

1931, 9). 
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Source: Kessler 1911 

Figure E-3. Kessler Plan 

The specifics of this plan consisted of moving the Trinity River westward towards Oak Cliff, and 

confining the new channel within 25-foot-tall levees spaced 1,200 feet apart. To build the eight miles of 

levees, the earth between them would be dredged. The channeled river would be designed to include a 

lock, dam, and turning basin to accommodate barge traffic in a Trinity River capable of navigation. 

Kessler envisioned an industrial area with loading faculties and railroad tracks (Kessler 1911, 9, 10). 
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Regarding the reclamation of the Trinity, Kessler stated it “will command attention throughout the United 

States and will attract many men interested in other reclamation projects in other parts of the country who 

will come here to learn the ‘Dallas’ way of doing big things” (DMN 1933d). From Kessler’s statement, it 

can be construed that the Dallas Floodway project would be an early step in putting the “Big D” in Dallas. 

Kessler’s proposal perfectly aligned with Dealey’s vision for industrial development. Dealey wrote to 

Kessler:   “As I understand your ideas, the one great project necessary for the proper development of 

Dallas is the reclamation of the Trinity River bottoms and all that will follow.” To drum up public support 

for the Trinity floodway project and the proposed citywide civic improvements, Dealey regularly printed 

excerpts of Kessler’s plan in the Dallas Morning News (Payne 1994, 30). 

With the Kessler Plan, the city had its first comprehensive plan, but officials carried it out in a piecemeal 

and haphazard fashion. Citywide supporters rallied around the projects that had a clear direction and that 

could be accomplished quickly, such as the Union Station, which opened in 1916; a parkway along Turtle 

Creek; and the widening and extension of several downtown streets (TxDOT 2004, 12). Furthermore, the 

Park Board had boosted park acreage from 150 acres in 1908 to more than 650 acres by 1923 (Wilson 

1989, 276).  

No immediate action was taken on the major components of the plan. The more costly proposals, such as 

the levee/reclamation project, lacked a clear vision on how to proceed and suffered from a lack of city 

support. Initially city leaders ridiculed the construction of levees for the Trinity River and moving of 

existing rail lines. The railroads were not initially amenable to adjusting the rail lines to accommodate 

potential competition from Trinity River navigation. Opposing parties wanted opinions of other engineers 

and offered an alternate proposal to dam the Trinity River and create a town lake for beauty and 

recreation purposes. The City Council subsequently retained William B. Parsons, a hydraulic engineer, to 

study the proposals. The engineering studies corroborated the Kessler Plan and the unstable soil 

conditions proved unsuitable for the lake (DMN 1933e; Foley 1931, 10; Furlong et al. 2003, 2). Thus, the 

Kessler Plan lay largely dormant. Contributing to the lack of action was the severe national economic 

downturn of 1913–14, and later, the advent of World War I. 

By 1918, the CPIL was essentially defunct (Wilson 1989, 275). George Dealey spearheaded the formation 

of another improvement association the next year. Called the Dallas Property Owners Association 

(DPOA), this group urged the reclamation of the Trinity River bottoms, adjacent to the property owners’ 

part of town in the once fashionable West End that was deteriorating. A different group of downtown 

businessmen, in the Central Improvement League, promoted parts of the Kessler Plan that helped the east 

end of downtown, but opposed public financing of reclamation of the Trinity River bottoms because they 

felt it disproportionately helped the West End property owners (Fairbanks 1996, 192). These opposing 

groups accomplished little but set the stage for the Metropolitan Development Association, a branch of 

the Chamber of Commerce. DPOA remained independent, specifically to improve the West End and to 
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create a reclamation district in 1920 to straighten the Trinity River and reclaim land. The effort stalled 

when the cost of the project was revealed (Fairbanks 1996, 195).  

Following several years of rapid growth, city officials asked George Kessler to update his plan in 1919. 

Kessler issued a revised plan in 1920 that blended aspects of the City Beautiful and City Practical 

concepts of planning. Kessler’s revised plan recommended removing the H&TC railroad tracks and 

developing the right-of-way with a 10-mile-long boulevard from the southern city limits near the Trinity 

River to Mockingbird Lane. Embodying the City Beautiful concept of a city parkway, Kessler envisioned 

Central Boulevard as a 200-foot wide parkway consisting of a 70-foot wide center park space, 40-foot 

roadways on either side of the park, and 25-foot parkways on either side of the roadways (TxDOT 2004, 

12).  

Kessler also revised the specifications for building levees along the Trinity River. The revised Kessler 

Plan increased the levee height from the original 25 feet to 30 feet and the floodway width between the 

levees from 1,200 feet to 2,000 feet (Texas Section American Society of Civil Engineers [ASCE] 1989; 

Wilson 1989, 261). With these revisions, approximately 4,500 acres of land adjacent to the confluence of 

the Elm and West Forks of the Trinity River would be protected (Texas Section ASCE 1989).  

The DPOA and other improvement associations were unable to build interest for the revised Kessler Plan 

in each of their respective geographic areas, let alone generate a broad appeal. Members of DPOA 

believed a citywide planning organization would resolve the problem, and thus, in 1924 formed the 

Kessler Plan Association (KPA). The new KPA promoted citywide comprehensive planning through 

promoting the Kessler Plan plus its revisions, and civic unity through education and public participation, 

in the hope of eliminating planning by special interest groups (Fairbanks 1996, 197; Wilson 1989, 269–

271). The thinly veiled attempt at unity would prove to be short lived. Accusations soon arose that the 

KPA was in the shadow of one man, George Dealey, and the organization’s “sole purpose is to develop 

the Trinity River and the west business district” (Wilson 1989, 273). 

The Ulrickson Committee and Final Plans of Reclamation 

The Dallas County Levee Improvement District No. 5 was formed in 1919 to construct the levee system 

proposed in the 1919 update of the Kessler Plan (Texas Section ASCE 1989). This levee district consisted 

of a 4,500-acre footprint located adjacent and upstream of the confluence of the Elm and West Forks of 

the Trinity River. The Trinity Farm Securities Company owned about 90 percent of the land. By the mid-

1920s, levees were constructed in these areas (Figure E-4) to protect against ordinary floods and allow 

agriculture, but it did not constitute reclamation in a manner that would lead to organized development 

(Fry 1929, 805).  

In 1926, Myers and Noyes (later to become Myers, Noyes and Forrest) Engineers of Dallas developed a 

modified plan of levees that amended the plan of levees for the Levee Improvement District No. 5 and 

added levees outside of its limits (Texas Section ASCE 1989). The City and County of Dallas Levee 

Improvement District (Levee District) was created in July 1926 for construction of the levees downstream 
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of the Dallas County Levee Improvement District No. 5 to the AT&SF Bridge. The property owners in 

this area agreed to unite to create the Levee District. Leslie Stemmons and the Trinity Farm Securities 

Company owned the largest amounts of land within the Levee District (Furlong et al. 2003, 3). Leslie 

Stemmons and John J. Simmons, both prominent local businessmen, were appointed the supervisors of 

the district. Stemmons was president of Atlas Metal Works (located in West Dallas and flooded in 1908) 

and the Southwestern Loan Association (Fairbanks 1998, 62). He had supported the Kessler Plan from the 

beginning. Simmons held no land in the District (Foley 1931, 15; Baker 1988, 46). 

In November 1926 the Dallas County Levee Improvement District No. 5 and the Levee District filed the 

Joint Plan of Reclamation. This plan encompassed the entire levee system and floodway, but went well 

beyond flood control and included all the basic elements needed to develop reclaimed land. The plan 

provided for 7,217 acres of reclamation for the Levee District and 3,336 acres of reclamation for the 

Dallas County Levee Improvement District No. 5. Thus, the Joint Plan of Reclamation included 10,553 

acres (approximately 17 square miles) to be reclaimed along the Trinity River (Furlong et al. 2003, 3; 

Texas Section ASCE 1989). The geographical boundaries of the two districts roughly coincided with the 

limits of the 1908 flood and covered not only the proposed floodway, but also included what would 

become an industrial corridor along Industrial Boulevard. Protection for the Houston Street viaduct where 

it intersects the levee was also detailed (Myers, Noyes and Forrest Engineers 1926). 
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Source: Supplement to the Plan of Reclamation, 1929 

Figure E-4. Floodway Sketch of Previous Levees (1929) 
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A financing plan for the floodway and reclamation project, as well as other citywide improvements, was 

provided in the 1927 report “Forward, Dallas!” by the city’s Ulrickson Committee. Mayor Louis Blaylock 

had appointed Charles E. Ulrickson in 1925 to lead a committee to determine the best course for dealing 

with urban improvements, including the flood control issue (TxDOT 2004, 13). The Ulrickson Committee 

recommended a $23.9 million bond issue to fund a nine-year capital improvements program. Of this total, 

a little more than $13 million was the cost of implementing flood control measures and land reclamation 

in the Trinity River floodplain. The remaining $10 million was for infrastructure and economic 

development improvements behind the Trinity River levees (Furlong et al. 2003, 3). The latter included 

the street improvements, development of Central Boulevard, schools, parks, a downtown auditorium, 

improvements to Love Field, construction of a triple underpass at the western edge of downtown, and four 

viaducts to span the Trinity (Ulrickson Committee 1927).  

The core of the Ulrickson Committee improvements program was flood control drainage systems along 

the Trinity River. The flood control plan protected approximately 10,500 acres. The levees would be 

approximately 13 miles long on each side of the river, 30 feet high (9 feet higher than the 1908 flood), 

156 feet wide at the base, and 6 feet wide at the crown. Interior drainage would entail seven gravity flow 

sluiceways, four pumping plants, and five pressure sewer lines. This floodway system would have the 

capacity to carry 2.5 times the volume of the Trinity River flood of 1908 (Furlong et al. 2003, 3). The 

Ulrickson plan was the basis of what would eventually be constructed.  

The KPA endorsed the Ulrickson financing proposal and touted the benefits for the city to straighten the 

Trinity River and levee, reclaim the river bottoms, and provide new viaducts that would link Dallas to 

Oak Cliff. Through the KPA’s efforts, the Ulrickson Committee report was approved and bonds were 

authorized by election (Fairbanks 1996, 200; Furlong et al. 2003, 3). 

By December 1927, the comprehensive improvement program, aligned with the 1926 Joint Plan of 

Reclamation, coordinated private property owners (united together as the Levee District), the city, the 

county, railroads, and utilities in the nearly $24 million effort to create the floodway and development 

improvements to streets, utilities, schools, and recreation (Fairbanks 1998, 62). 

The 1926 Joint Plan of Reclamation was updated in 1928 with even greater detail and explanation of the 

purpose of the project, which now described both the public and private improvements within the two 

districts (Morgan Engineering 1928). Five entities—the city, the county, private land owners, utility 

corporations and railroads—would move the river, channel it, and reclaim lands for industrial 

development in a single, unified plan. The plan stated “the betterment plans of Dallas and Dallas County 

[e.g., construction of Industrial Boulevard, viaducts, and sewer improvements] are so closely interlocked 

with the plan of reclamation of the Levee Districts…they will be valueless unless the plan of reclamation 

is carried out” (Morgan Engineering 1928). 
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The 1928 Joint Plan of Reclamation reached 10 conclusions that outlined creation of both a floodway and 

infrastructure for industrial development from reclaimed lands. Central among the conclusions were many 

references to the importance of industrial development resulting from the reclamation (Morgan 

Engineering 1928):  

 Industrial District – Create a new area adjacent to the railroad and downtown business 

district “well suited for the commercial and industrial expansion of Dallas” (Figure E-5, No. 

13). Grading and filling of sections of the old river channel with hydraulic fill as part of the 

plan “should aid materially in making that area attractive to prospective purchasers of 

commercial and industrial sites.” The city would pay for the sewers, the property owners for 

the fill. 

 Triple Underpass – Approaches to the reclaimed area on the East Levee by street 

improvements and underpasses beneath the railroad tracks skirting the bluff (now known as 

the Triple Underpass near Dealey Plaza) would connect them with “the city proper in a 

manner that should contribute to their early development” (see Figure E-5, No. 14). 

 Four Bridges – Construction of four bridges (Corinth, Commerce, Lamar [now Continental], 

and Cadiz) would provide needed links to Oak Cliff (see Figure E-5, No. 11, 12, 14, and 17). 

 Industrial Boulevard – A “hard surfaced highway” that will “transverse the entire length of 

the eastern protected area” and will “aid in developing district lands” (see Figure E-5, No. 6). 

The essential floodway components of the plan were as follows (Morgan Engineering 1928): 

 Levees – 24.5 miles of new levees, paid for by the property owners in the levee district (see 

Figure E-5, No. 36). 

 New River Channel – In a direct line down the center of the floodway. Elm and West Forks 

are to be diverted into this new channel at a new confluence. The diversion channels also 

would be paid for by the property owners in the levee district (see Figure E-5, No. 36). 

 Floodway – The newly created floodway was to be kept in an unobstructed condition and 

“assume ultimately, a park like aspect. They may even become so attractive, that the city will 

make them public recreation grounds, thereby strengthening the likelihood of perpetual 

maintenance in a smooth condition.”   

 Interior Drainage System – Funded by a combination of property owners and the city, the 

system was needed to drain the reclaimed valley lands using the remnants of the old river 

channel. The interior drainage system was intentionally under designed, with less sluiceway 

and pump capacity than would be needed in the future and as industrial development occurred. 

These additional floodway components could be financed through taxation. “This condition is 

likely to arise after the reclaimed lands have become so far developed that additional costs will 

not be burdensome.”  
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 Hydraulic Fill Area – Paid for by the property owners in the levee district, this area consisted 

of approximately 600 acres immediately adjacent to downtown, from Commerce Street to 

what is today Turtle Creek Boulevard, and was the heart of the newly created Trinity 

Industrial District. The Property Owners Map (Figure E-6) shows the reclamation project in an 

overlay with the street layout of the Trinity Industrial District. Within this area, the old 

channel of the Trinity River was to be filled in with 3 million cubic yards of earth borrowed 

from the floodway and graded by the district. The city would provide a stormwater system for 

the interior drainage. The city would also pave Industrial Boulevard as part of the reclamation 

plan. The area was to be “improved in a manner to make it immediately attractive as an 

extension of the Dallas business and industrial districts” (see Figure E-5, No. 13). 

Figure E-7 shows the essential floodway components of the 1928 reclamation plan. The figure also shows 

the Hydraulic Fill Area where the Trinity River was to be filled from “X to Y,” roughly from Turtle Creek 

Boulevard to Commerce Street and from the East Levee to present-day Stemmons Expressway.  

Figure E-5. Physical Features of the Reclamation Plan and Distribution of Expenditures 
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Figure E-6. Hydraulic Fill Area and Planned Trinity Industrial District 
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Source: Fry 1929 

Figure E-7. Dallas Floodway and Reclamation Project (November 1929) 

The city moved rapidly on many of the improvements including initiation of the Trinity floodway project, 

construction of the Triple Underpass, and relocation of railroad tracks (TxDOT 2004, 13). The property 

owners within the Levee District sold bonds against their properties for $6 million in April 1928 to 

relocate the river and build the levees. The Dallas County Levee Improvement District No. 5 also sold 

bonds to contribute $500,000 for this joint effort. In addition, the city of Dallas and Dallas County also 

sold bonds for a little more than $3 million each to participate in the immediate phase of the Trinity 

project, while the railroads (Rock Island and the Texas and Pacific) and utility companies dedicated about 

$1 million to the Trinity River project. Meanwhile, Dallas County provided funds (less than $2 million) to 

construct the four viaducts across the Dallas Floodway as well as one viaduct (Irving Road Viaduct) 

across the Elm Fork. Besides the five major viaducts, four minor crossings were also constructed along 

various parts of the Trinity River. Each of the four new viaducts across the Dallas Floodway was 
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constructed with a 150-foot center span to accommodate the river channel and enough clearance for the 

bridge decks to be above the levees (Furlong et al. 2003, 3).  

The Hydraulic Fill Area of the reclamation and floodway project was immediately attractive to Levee 

District supervisors Leslie Stemmons and John Simmons. Even though the Ulrickson bond package was 

approved by voters, when it came time for the Levee District to sell bonds for its portion of the Trinity 

Reclamation Project, opponents led by the railroads (who initially saw the levees as a step toward 

navigation of the Trinity River) threatened to file an injunction to stop the bond sale (Baker 1988, 46).  

Simmons and Stemmons organized a subset of the property owners in the Levee District:  land owners in 

the reclaimed area closest to the river downtown were united to form the Industrial Properties 

Corporation, whose goal was to initially develop the 1928 Joint Plan of Reclamation’s Hydraulic Fill 

Area and eventually expand with successful development. The property owners that formed the Industrial 

Properties Corporation controlled 75 percent of the 10,500 acres to be reclaimed at an estimated worth of 

$52 million (Fairbanks 1996, 202). In 1928, the city gave the Industrial Properties Association a charter to 

develop the reclaimed land as the Trinity Industrial District (TxDOT 2004, 11). 

Instead of a public offering of bonds, Stemmons and Simmons arranged a secret, private sale to a Chicago 

brokerage house. The two men had $6 million in bonds printed in Galveston and sent to Austin for 

approval by the Attorney General. Signed and then stuffed into eight suitcases, the bonds were driven to 

Dallas by Stemmons and Simmons at such a high speed that the car caught on fire. Both men were met in 

Dallas by an armed escort who took the car to Union Station, where Leslie Stemmons put his 90-year-old 

mother aboard a train with the suitcases to “visit relatives in Chicago.” The bonds were then sold in 

Chicago in a private sale at the highest price to date for levee bonds in Texas. As soon as word arrived 

that the bonds were sold, Stemmons and Simmons revealed a petition signed by the majority of the land 

owners in the district and immediately awarded the contract for construction to the Trinity Farm 

Construction Company, a subsidiary of the largest landholder in the district (DMN 1933b). Construction 

could now commence. 

In a 15-part series on the Trinity Reclamation Project by columnist Lynn Landrum in 1933, the Dallas 

Morning News devoted one part to describing the secret sale entitled “The Runaway Bonds.” Landrum 

later reported in Part IX, “Getting the Job Done,” that “there are numbers of sincere and reputable people 

in Dallas who insist there is something ‘crooked’ about the contract” (DMN 1933d). The injunction suit to 

stop the project was never filed. 

These actions by the two Levee District supervisors (one of them, Leslie Stemmons, was also the leader 

of the newly organized Industrial Properties Corporation) raised the question among many members of 

the community of how much the city should be helping private developers. This and other business 

practices by the Levee District were widely perceived to run counter to the idea of a bond program 

operated for the benefit of the city as a whole and was widely seen as catering to special interests. The 

distrust threatened the consensus the KPA had hoped to create for effective comprehensive city planning. 
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However, George Dealey threw the weight of the Dallas Morning News behind the reclamation project 

and intensely lobbied city officials on its behalf. The Dallas Morning News contained a special eight-page 

supplement promoting the reclamation and industrial development. Opponents pointed out that Dealey 

owned property in the bottom lands and would personally benefit.  

An angry and bitter battle played out in the local press. George Dealey’s Morning News was in full 

support, while the rival Times Herald was convinced Leslie Stemmons was “a swindler.” The two papers 

“fought like Tigers.” The Times Herald would publish accusations, such that as the Levee District 

Supervisors were not following the Ulrickson Plan or that the city and the Levee District only followed 

the plan when it was favorable to the District. The Morning News would counter with full page sections 

on the Trinity Industrial District such as the 12 October supplement, reporting it “will be the most 

exclusive district in the world…a great boulevard nine miles long and 130 feet wide will be 

available…twenty million dollars were expended by the city and county of Dallas, private land owners in 

the district, public utilities and railroads to make this paradise for industry.” The battle of the two papers 

would last years and was still smoldering as late as 1935 (Baker 1988, 47–48). 

Floodway Construction and Project Cutbacks 

Actual construction of the floodway began in July 1928, with George Dealey as the keynote speaker at the 

dedication ceremony. He told the crowd that the realization came to him in 1903 (it was actually 1902) 

when he suddenly understood the possibilities inherent in reclamation (i.e., expanding the business 

district to the west), and the groundbreaking event was “one of the most important in its potential effects” 

that he had seen in his then 43 years in the city. He then stated, “A blot on the landscape near the heart of 

Dallas will be removed and a great industrial development will follow.” In his dedication speech, Dealey, 

in the spirit of the City Beautiful Movement, went on to envision a future floodway that would “become 

an urban park with wildflowers on the levee slopes and sunken gardens, baseball fields, polo grounds, 

golf courses, bridle paths, archery ranges, trapshooting spaces, winding drives and a two mile long lake 

with a Coney Island atmosphere” (Payne 1994, 156). 

By the time of the dedication, the City Beautiful Movement was on the wane and the emphasis on 

beautification, aesthetics, and social issues gave way to the City Efficient Movement. This new 

movement focused less on the big sweeping plans of monuments, boulevards, and parks, and placed 

emphasis on practicality, stabilization of land values through zoning, separation of urban land uses, and 

accommodating the automobile (Talen 2005, 117–140). 

The Morgan Engineering Company from Memphis, Tennessee, was the consulting engineer on the Dallas 

Floodway project. Myers, Noyes and Forrest Engineers from Dallas performed additional engineering. As 

previously described, the Trinity Farm Construction Company was awarded the construction contract as a 

private letting. The company contractually agreed to complete construction with the available money 

regardless of any unanticipated circumstances that might arise. To manage the construction effort, the 
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Levee District appointed a three-person Board of Supervisors led by Leslie Stemmons (Furlong et al. 

2003, 3, 4).  

The Dallas Floodway project was the second largest flood control project in the nation during its time; 

only the flood control project along the Miami River in Dayton, Ohio, was larger (Furlong et al. 2003, 4). 

More than 1,000 men worked around the clock seven days a week for nearly two years to build the Dallas 

Floodway project (North Texas Public Broadcasting and KERA 2009).  

The amount of earth moved to move the river one-half mile west (22 million cubic yards) was five times 

the volume of the Great Pyramid of Giza and one-tenth the size of the Panama Canal. No deaths occurred 

during the construction (DMN 1933d; Furlong et al. 2003, 4). Figure E-8 shows the floodway and 

downtown Dallas before the floodway construction began and Figure E-9 shows the floodway under 

construction in late 1929.  

 
Figure E-8. Downtown Dallas and the Trinity Floodplain Before Reclamation, ca. early 1920s 
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Figure E-9. Dallas Floodway Under Construction, 1929 
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The Great Depression intervened in October 1929 and greatly affected the project. By 1930, the mayor 

announced he would have to raise taxes if he sold all the bonds for pressure sewer development needed by 

the floodway design. The levee supporters needed $1.1 million to complete the reclamation effort to build 

the sewer system required. A protest movement ensued, charging the reclamation was a private 

undertaking and not deserving of more public money. Also of concern was the diversion of bond money 

for storm sewers from areas of the city that continually flooded to finance sewers for the yet undeveloped 

Trinity Industrial District (the hydraulic fill area) controlled by the Industrial Properties Corporation 

(Fairbanks 1996, 203).  

The battle for the Trinity River bottoms raged on because the reclamation project had been sold to the 

public as a better way to link downtown to Oak Cliff, protect the city from flooding, and open land for 

industrial development, leaving many concerned over what they viewed as a huge public subsidy for a 

private real estate venture (Fairbanks 1996, 202). Many groups wanted a more even distribution of the 

bond money spread around the city instead of the city paying for interior drainage for yet undeveloped 

land controlled by private interests (i.e., property owners of the Levee District and Industrial Properties 

Corporation).  

The public debate over the relationship between public works and private development ultimately ended 

in a compromise. The compromise provided storm sewers for the rest of the city that was considered 

neglected, but eliminated several of the interior drainage components and expensive pressure sewers (e.g., 

Turtle Creek Pressure Sewer) for the reclamation area controlled by the Industrial Properties Corporation, 

effectively stalling the effort to develop the area as an industrial district (Fairbanks 1996, 207).  

In December 1931, the Board of Supervisors and the State Reclamation Engineer approved an amended 

Joint Plan of Reclamation. The amended plan, prepared by Myers, Noyes and Forrest, reflected the 

changes to the interior drainage that resulted from the Depression budget and political compromise over 

the drainage (Myers, Noyes and Forrest Engineers 1931). To appease the citizens of areas of Dallas that 

were flooding, the city delayed the construction of storm sewers in the Hydraulic Fill Area, rendering it 

useless for development, and shifted the bond money to fix areas that were flooding (DMN 1933c). It was 

futile for the Industrial Properties Corporation to fill in the area and then taxpayers later pay for it to be 

re-excavated for storm sewers.  

Other significant design changes were made to save costs. The original design for the levees called for a 

three to 1 (3:1) slope, which was changed to 2.5:1, and in places, 2:1. While all four pump stations in the 

1928 Joint Plan of Reclamation were constructed, not all of the interior drainage works were completed. 

Five of the seven sluiceways were constructed, and only three of the five planned pressure sewers were 

built (Furlong et al. 2003, 5).  
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A construction progress report was issued on April 1, 1931, with estimated completion of the now almost 

$21 million project set at 60 percent. The cost of the project was divided as follows: 

Property Owners   43 percent 
City of Dallas   14 percent 
County of Dallas  17 percent 
Railroads and Utilities  26 percent 

The flood control works (levees, pump stations, and sluiceways) were essentially complete; however, 

only $200,000 of the funding remained, while storm sewers and improvements to the Corinth, Commerce, 

and Continental Street viaducts were not complete. Significant work on the Hydraulic Fill Area and the 

paving of Industrial Boulevard by the County of Dallas also remained. 

Construction of the project as outlined in the Amended Joint Plan of Reclamation of 1931 was essentially 

accomplished in late 1932 with the completion of the Dallas Branch Pressure Sewer. The lack of adequate 

drainage, the Great Depression, and World War II combined to insure the reclaimed hydraulic fill area left 

from the straightening of the Trinity River remained undeveloped until the mid-1940s (Fairbanks 1996, 

209). 

The KPA in 1932 fragmented under the dual impact of the Great Depression and a bitter dispute over the 

disposition of storm sewer bond funds from the Ulrickson Plan. KPA urged spending some of the monies 

in residential areas, while Dealey wanted no monies to be diverted from storm drainage construction in 

the Trinity River bottoms (Wilson 1989, 275). 

The Dallas floodway and reclamation project polarized the city of Dallas, and full completion of the 

construction as originally planned was delayed for decades (Fairbanks 1996, 205). Kessler’s 1919 

statement that “The Trinity River Project is the biggest problem you have today in Dallas” was still true. 

FLOODWAY MANAGEMENT, 1932–1959 

The project was completed in 1932 but even though the levees were in place with four pump stations on 

line, there were no funds available during and immediately following the Depression for the maintenance 

of the floodway or operation of the equipment and facilities used as an integral part of floodway 

management (Texas Section ASCE 1989). The Levee Districts did not have the funds to maintain the 

levees because the property owners that comprised the districts were not able to pay taxes. The Levee 

District bonds went into default several times during the depression years (Baker 1988, 49). This, coupled 

with the interior drainage issues, led to an overall degrading of the system throughout the 1930s. 

Meanwhile, development occurring elsewhere in the city increased runoff and demand on the system.  

Major floods occurred in Dallas in 1935 and 1942. The 1942 flood produced the largest peak flow along 

the Trinity River since the 1908 flood. The levees held for the 1942 flood, but they were in poor condition 

and becoming worse (Furlong et al. 2003, 6–7). 
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The U.S. Army Corps of Engineers (USACE) Completes the Joint Plan of Reclamation 

Through the efforts of John Stemmons, son of Leslie Stemmons, the Texas Legislature created the Dallas 

County Flood Control District in 1945. This new flood control district was the response to the major flood 

of 1942. It essentially replaced the previously created flood control districts because of their default on 

the bonds issued for the construction of the original floodway. The new flood control district acted to 

repair and maintain the levees and operate the pump stations (Texas Section ASCE 1989). Operations and 

maintenance of the levees and other floodway components was funded by $25,000 in annual state taxes, 

which were collected from the property owners within the boundaries of the district (Furlong et al. 2003, 

7). 

The departments of Agriculture, Commerce, and War conducted several surveys on the development of 

the Trinity River. In the 1944 Flood Control Act, Congress authorized a program of water and soil 

conservation, and in the 1945 River and Harbors Act (amended in 1950), Congress authorized deepening 

the Trinity River channel nine feet from the river mouth to Liberty, strengthening the levees at Dallas and 

Fort Worth, and building new reservoirs on the upper branches of the river (TxDOT 2004, 28). The 

USACE was charged with carrying out this public works program. 

The USACE began to study expanding and raising the levee system. The Dallas County Flood Control 

District advised the USACE that the strengthening project “needed to adhere as close as possible to the 

latest version of the Joint Plan of Reclamation that was the basis to the original Dallas Floodway project 

completed in 1932” (Furlong et al. 2003, 7). Deviations from the plan would otherwise need to be 

approved by the two original levee districts. The USACE’s strengthening of the system complied with the 

Joint Plan of Reclamation in its last amended form in 1931, adding features that the two levee districts 

foresaw would be needed as development occurred and increased runoff put greater demand on the 

system. The floodway, levee alignments, and overall design concept from the 1930s remained unchanged. 

When the USACE finished with the floodway in 1959, it included upgrades in the original design and the 

completion of the components that had been removed because of the Great Depression and the 

compromises from the political battle over public works and private development. Figure E-10 shows the 

exact same view of the Dallas Floodway in 2009 as the 1929 view shown in Figure E-9. The primary 

change in the two photographs is the successful development of the reclaimed lands made possible by the 

floodway as envisioned by the 1928 Joint Plan of Reclamation. 
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Source: Google Maps 

Figure E-10. Dallas Floodway, 2009 

The USACE strengthening began in January 1953 and was completed in April 1959, 31 years after the 

first earth was moved for the Dallas Floodway. Rather than obscuring work done earlier in the 1930s, the 

USACE efforts allowed completion of the floodway and reclamation project by restoring essential 

features compromised in the original plan (e.g., pressure sewers) and creating components (e.g., 

additional pump stations) that were needed as runoff from development increased. Nonetheless, the latter 

components were envisioned in the 1928 Joint Plan of Reclamation. Robert Fairbanks, in his article in the 

compilation of American planning history titled Planning the Twentieth Century American City, states, 

“Only after the Army Corps of Engineers…committed more than $8 million to strengthen the levees and 

to develop the pumping plants and pressure sewers for the area, did the last chapter in the Trinity River 

reclamation begin” (Fairbanks 1996, 209).  

Continuation of those efforts resulted in portions of the original Trinity River bottoms being reclaimed as 

dry land, and development of what became known as the Trinity Industrial District began in 1947. Over 

the next 15 years, industrial and commercial interests built warehouses, stores, and related support 

buildings along Industrial and Irving Boulevards. 

The city of Dallas and the city of Irving took control of the responsibilities of the Dallas Floodway upon 

the expiration of the Dallas County Flood District in 1968. Each city became responsible for the portion 
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of the floodway within their city boundaries, while the USACE retained its oversight and inspections of 

the entire length of the floodway. This division of the floodway’s management has allowed the city of 

Dallas to improve the capabilities of its pumping stations and sumps when needed. In 1963, the city 

upgraded two pumps at the Delta Pump Station and at the Charlie Pump Station. Additionally, two pumps 

at the Able Pump Station were upgraded in 1967, and a pump was added to the Hampton Pump Station in 

1969 (Furlong et al. 1993, 8).  

In 1975, the city constructed a second pump station at both the Hampton and Baker locations. In 1979, it 

added one pump each to the large Able Pump Station, Charlie Pump Station, Pavaho Pump Station, and 

Delta Pump Station to increase the capabilities of these locations. The city also constructed the Woodall 

Rodgers Pressure Sewer as part of the project for the Woodall Rodgers Freeway in the 1970s. The 1980s 

were a slow time for the levee system, and the city undertook few improvements to the floodway, 

including six 10- x 10-foot box culverts at the Baker Pump Station (Furlong et al. 1993, 9). 

The Irving Flood Control District No. 1 was created in 1971 to maintain the Northwest Levee. In 1974, 

the district constructed a stormwater pump station and related facilities and enlarged the levee from its 2:1 

slope, as built between 1928 and 1932, to a 3:1 slope, as was specified in the original levee design. The 

levee was also heightened (Fennell 2010). A second stormwater pump station was added in 1995. The 

district owns and maintains all the flood control structures in the city of Irving, including the Northwest 

Levee, and has over time, made periodic improvements to them (Skipwith et al. ca. 2007, 6). 

URBAN GROWTH AND COMMUNITY DEVELOPMENT 

From 1900 to 1920, the city limits of Dallas grew exponentially and the population boomed. In 1900, 

Dallas was a city of 42,639 people. By 1910 the population was 92,104 and grew to 158,976 by 1920. 

This growth was precipitated by the movement of people from the rural farms of north Texas to the urban 

center growing at Dallas and Fort Worth. During this time, Dallas annexed Oak Cliff, bringing Dallas 

across the Trinity River.  

The growth Dallas experienced in the early 1900s was in part, a result of the expansion of the railroads. 

The first railroad came to Dallas in 1872 and began the early period of development of the city as crops 

from the surrounding countryside were brought to market in the cities. Following the Panic of 1893, the 

railroad industry slowed its expansion until the economy could recover. By the early 1900s, the railroads 

were once again growing as the city moved away from agriculture toward machinery. As of 1902, Dallas 

led the region in publishing, drug manufacturing, jewelry fabrication, and wholesale liquor distribution 

(McElhaney and Hazel 2009).  

Dallas’ new found urban role was challenged by the constant flooding of the Trinity River. The 

downtown district continually flooded as the river overflowed its banks, damaging businesses, disabling 

utilities, and cutting off all communication and travel between Dallas and Oak Cliff. Although the city 

knew the Trinity River would be a constraint to expansion, the flood of 1908 proved to be a turning point 
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in the way the city dealt with the river. By 1912, the permanent bridge between Dallas and Oak Cliff was 

completed, with plans to expand the number of bridges between the two areas in the works. While cotton 

continued to be the dominant agricultural endeavor in Dallas County, farmers in the area also contributed 

to the agricultural industry with large-scale wheat and corn production. As agricultural production in the 

region surrounding Dallas expanded, so did the emphasis on mechanizing the process of harvesting and 

transporting the crops. This continued spotlight on agriculture led to Dallas being one of the leading 

agricultural transit centers in the region, and guided the city to focus on mechanization.  

The financial world began to notice Dallas in the late 1800s when William Henry Gaston arrived in the 

area. Gaston and his partner Aaron C. Camp began the Gaston and Camp Bank of Dallas which allowed 

commerce and industry to develop. Due to the continued growth of Dallas, city leaders, supported by 

George B. Dealey of the Dallas Morning News contacted well-known landscape architect George Kessler 

to formulate a city plan. Although features of the city plan included the creation of two parkways, the 

purchase of five municipal parks, and the construction of a series of Boulevards, the most drastic aspect 

of Kessler’s plan was the creation of a levee system to control the flooding of the Trinity River. The 

implementation of Kessler’s levee system did not occur quickly, and took the creation of the 1927 

Ulrickson Committee to be fully implemented.  

During the 1920s, financial speculations in the stock market and land development led to increased 

personal wealth for those involved in industrial expansion. During this era of growth and development, 

the new wealthy elite began leading the way in roadway advancement. The 1916 Federal Aid Road Act 

stated that each state must have its own highway department to be eligible to receive federal funds for 

roadway construction. While Texas struggled to implement a highway system, individual community 

leaders such as Leslie Stemmons continued to push for Dallas’ roadway system.  

Also during the 1920s, industry became the leading employer in Dallas. This move from an agricultural to 

an industrial economy pushed the focus of development in Dallas toward the plans supported by men 

such as Leslie A. Stemmons and George Dealey.   

Industrial Properties Corporation 

The 1928 Joint Plan of Reclamation, which came out of the Ulrickson Committee, called for the recovery 

of a large area of land beside the Trinity River, known as the Hydraulic Fill Area. Although this proposal 

was passed by voters with a $23.9 million bond issue, opponents of the bonds led by the railroads, 

continued to threaten to file an injunction to stop the bond sale (Furlong et al. 2003, 3; Baker 1988, 46).  

Two of the Levee District supervisors, Leslie A. Stemmons and John Simmons were interested in the 

development of the Hydraulic Fill Area and organized a group of property owners within the Levee 

District into the Industrial Properties Corporation. The main goal of the corporation was to develop the 

Hydraulic Fill Area and continue to expand in that region. The original property owners who formed the 

Industrial Properties Corporation in 1928 controlled 75 percent of the 10,500 acres set to be reclaimed 
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(Fairbanks 1996, 202). As explained earlier, Stemmons and Simmons arranged a private bond sale and 

awarded the construction contract for the Dallas Floodway as a private letting.  

The actions taken by Stemmons and Simmons laid the groundwork for the way in which Industrial 

Properties Corporation would take control of the Hydraulic Fill Area and the urbanization of this area of 

Dallas. Many community members questioned the amount of help the city should give to private 

developers as a result of the actions taken by Stemmons. The actions taken by the Dallas Levee 

Improvement District were believed to run opposite to the idea of the bond program which was meant to 

operate for the benefit of the city as a whole while the district appeared to operate for the benefit of the 

landowners. Despite these questions, George Dealey supported the reclamation project and lobbied city 

officials on its behalf. Dealey went so far as to publish a special eight-page supplement in the Dallas 

Morning News promoting the reclamation and industrial development led by Stemmons. Dealey’s support 

came under fire; however, because he owned property in the bottom lands set to be reclaimed and would 

personally benefit from the project. The Trinity River Reclamation Project polarized the city and led to a 

delay in the completion of the project for decades (Fairbanks 1996, 205).  

Due to the controversy over private development and public works as well as the Great Depression, the 

Trinity River Reclamation Project entered into a period of disregard. The mayor of Dallas announced that 

a tax increase would be needed if he sold all of the bonds for the pressure sewer development portion of 

the floodway design, leading to a protest movement against the project. The opposition argued that the 

floodway development was not a public issue, but instead a private undertaking that would benefit the 

Industrial Properties Corporation and large landowners. Also of concern to community members was the 

diversion of bond money for storm sewers from areas of the city that continually flooded. The bond 

money was instead utilized to finance sewers for the yet undeveloped industrial area (the hydraulic fill 

area) controlled by the Industrial Properties Corporation (Fairbanks 1996, 203). The battle for the Trinity 

bottoms raged on because the reclamation project had been sold to the public as a better way to link 

downtown to Oak Cliff, protect the city from flooding, and open land for industrial development, leaving 

many concerned over what they viewed as a huge public subsidy for a private real estate venture 

(Fairbanks 1996, 202). Many groups wanted a more even distribution of the bond money spread around 

the city instead of the city paying for interior drainage for yet undeveloped land controlled by private 

interests (i.e., property owners of the Levee District/Industrial Properties Corporation). 

The eventual compromise between the city and the Industrial Properties Corporation resulted in the 

completion of storm sewers for the portion of the city that was considered neglected, but the elimination 

of sewers for the Industrial Properties Corporation lands (Fairbanks1996, 207). The lack of adequate 

drainage, the Great Depression, and World War II combined to insure the reclaimed hydraulic fill 

industrial area left from the straightening of the Trinity River remained undeveloped until the mid‐1940s 

(Fairbanks 1996, 209). 
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Delayed by financial troubles of the Levee District, drainage issues, and World War II, development by 

the Industrial Properties Corporation began in 1947, and George Dealey’s 1902 vision of the private 

development of the reclaimed lands became a reality. 

Plans that had been mothballed for twenty years were updated. Officials visited industrial districts around 

the country and drew up a list of things not to do in the District (Baker 1988, 49): 

 Don’t lay out narrow streets. 

 Don’t get a district too far away from the residences of employees or public transportation. 

 Don’t overlook the parking problem. 

 Don’t construct tracks so that a small parcel of land cannot be served. 

 Above all, don’t do anything that will keep you from maintaining flexibility. Be sure any industry 

can have the type, shape and size tract suiting its particular needs. 

The District acquired its first tenant in 1947, Continental Trailways quickly followed by the Texas and 

Pacific Freight House and the International Harvester Company (Baker 1988, 51). These companies 

opened in the south end near Continental Street, where interior drainage worked the best. The 

Corporation’s plan included the development of a large area of land in the Hydraulic Fill Area. This land 

would then be subdivided and sold for a profit (Baker 1988, 53). 

Three railways served the district, the Texas and Pacific, the Rocky Island, and the Cotton Belt making 

the area attractive to industrial companies that needed to ship their goods across the nation (Baker 1988, 

53). By 1953, the Trinity Industrial District included 310 buildings. During this era of growth between 

1946 and 1953, Industrial Properties Corporation was under the leadership of John Stemmons, the son of 

Leslie A. Stemmons. John and his brother Storey had begun working for the Industrial Properties 

Corporation in the early 1930s under the guidance of their father. Upon Leslie Stemmons’ death in 1939, 

John took control of the corporation. John Stemmons was appointed the President of the Industrial 

Properties Corporation in 1945 and his brother Storey became the Vice President and General Manager of 

the corporation in 1946 (Baker 1988, 51).   

Trammell Crow and the Stemmons Brothers 

A rising Dallas businessman, Trammell Crow began his association with the Trinity Industrial District in 

1948 when he constructed a warehouse for the Ray-O-Vac company. When Ray-O-Vac decided to move 

to larger quarters, Crow put together his first real estate deal. He acquired loans from an insurance 

company and a local bank to build a warehouse on land he had bought from Mr. Stemmons. He leased 

half the building to Ray‐O‐Vac and soon found a renter for the rest. With this success, he realized he 

wanted to continue and obtained an option for the remaining lots on Cole Street within the Trinity 

Industrial District. He ultimately built over fifty warehouses and two million square feet of industrial 

space in the Trinity Industrial District (Baker 1988, 57; New York Times [NYT] 2009). 
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Crow partnered with the Stemmons brothers in the early 1950s. Through this partnership, the Industrial 

Properties Corporation would lease land to Crow who would in turn obtain a mortgage for constructing a 

building on the property. In order to accomplish this goal, a corporation was created between the 

Stemmons brothers and Trammell Crow as equal partners in the corporation. The partnership between 

Crow, Stemmons, and the Industrial Properties Corporation, resulted in the development of properties in 

the Trinity Industrial District that changed the face of Dallas.  

The first success of this partnership was the Decorative Center which opened its doors in 1954. Built to 

serve the many decorators in Dallas, the Decorative Center was a repository for fine furniture, materials, 

and antiques that was only open to decorating professionals. When the building opened in 1954, it had 

71,335 square feet of space for display. The Decorative Center proved lucrative and the building was 

enlarged to 130,680 square feet.  

Shortly after the success of the Decorative Center, the Furniture Mart (1956) was completed. Then the 

partnership constructed the Trade Mart (1959), which was double the size of the Furniture Mart; 

Stemmons Towers (1961), a series of four buildings; and Market Hall (1963). When Market Hall was 

completed in 1963, it served a civic need for the city of Dallas. In 1962, the executive Vice President of 

the Dallas Chamber of Commerce approached Trammell Crow with the idea that the city needed a larger 

space to house traveling groups. While the 1925 Municipal Auditorium was a good venue for many 

groups, Dallas’ appeal was bringing in larger meetings than the auditorium could hold. Crow took the 

idea for a new meeting hall to the Stemmons brothers and the deal was made.  

The next large-scale project Crow and the Stemmons brothers undertook was the Apparel Mart. Upon 

completion, the Apparel Mart was four stories tall with a large atrium and 1,800,000 square feet of 

display space. During the 1960s, the four Marts constructed by Trammell Crow and the Stemmons 

brothers continued to increase in occupancy and they went ten years without a vacancy.  

The partnership between Crow and John Stemmons ended in the early 1970s when Crow approached 

Stemmons about building a World Trade Center in Dallas. John Stemmons, who did not believe in being 

in debt, did not want any part of the World Trade Center deal and chose instead to have Crow, buy him 

out of the deal. Crow hoped to further Dallas’ standing as a financial center and was determined to 

complete the deal.  

While Trammell Crow moved on to large-scale projects such as the Anatole Hotel, Wyndham Hotel, and 

the Infomart, the Industrial Properties Corporation led by John Stemmons began to look outside Dallas to 

expand its holdings. During the 1970s, the Industrial Properties Corporation sold the four Stemmons 

Towers to the Manufacturers Life Insurance Company of Canada and the Market Center to Trammell 

Crow.  

Forbes in 1971 and the Wall Street Journal in 1986 called Mr. Crow the largest landlord in the United 

States. The Journal said the company he founded was then the nation’s biggest developer (NYT 2009). 
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Stemmons Expressway  

In the early 1950s, the district engineer for the State Highway Department approached John Stemmons 

about the need for a north‐south expressway through Dallas and a corridor through the Trinity Industrial 

District. To get Stemmons’ attention, the state engineer had an artist draw double‐decking on Industrial 

Boulevard as a suggested way to provide the corridor, bypassing Stemmon’s properties. Stemmons went 

into a rage and pledged to fight it until “hell freezes over.” Stemmons agreed to donate land that would 

become Stemmons Expressway (named for his father) in the mid‐1950s. One condition of the donation 

was the creation of access ramps to the Trinity Industrial District from the newest addition to the 

emerging interstate highway system. It was a move that exponentially increased the value of land held by 

the Industrial Properties Corporation. The freeway opened in December 1959 (Baker 1988, 55). 

Community Growth 

The development of Dallas is directly tied to the growth of commerce, industry, and real estate. As 

families began moving from the rural countryside into the urban core, Dallas moved toward a heavily 

industrialized city. While agriculture remained a leading source of income in the late 1800s and early 

1900s, industry took the forefront after 1920. In the years between 1920 and World War II, industry was 

the leading employer in Dallas County. This growth in industry led to a growth in real estate. While 

Trammell Crow and the Stemmons brothers would lead the way in industrial real estate, Leslie A. 

Stemmons led the way in residential real estate. Stemmons was influential in the development of several 

neighborhoods within Dallas including the Miller-Stemmons addition, Winnetka Heights, Rosemont 

Crest, Sunset Hill, Sunset Annex, Sunset Summit, Sunset Heights, and Sunset Crest (TxDOT 2004, 22). 

Following World War II, the migration from the country to the city continued in north Texas, leading to 

an increased population in Dallas. Between 1940 and 1990, the population of Dallas tripled from 294,734 

to 1,006,887 and saw a marked diversification of commercial and industrial pursuits. As a result of these 

growing industries, residential areas in Dallas continued to expand and several areas were annexed into 

the city limits. The commercial development of the downtown Dallas area began to overrun the early 

residential areas and forced many people to the newly developed suburbs.  

Additionally, the oil and defense industry boom of the 1950s and 1960s helped lead Dallas’ focus on a car 

culture. During that era, personal automobiles became the preferred method of travel and allowed workers 

to live outside of the city core and still travel to work. This ability to travel to the workplace by private 

vehicle created an impetus to move to the suburbs and thus led to the creation of a patchwork of freeways. 

This movement led to the sprawling metropolitan area of the modern-day Dallas-Fort Worth metroplex. 
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PHYSICAL DEVELOPMENT OF THE FLOODWAY 

Original Dallas Floodway Construction, 1928–1932 

Construction of the Dallas Floodway began in July 1928. The project was designed to confine a flood of 

about 2.5 times that which occurred in 1908 (Furlong et al. 2003, 5). Doing so involved moving the 

Trinity River channel one-half mile west into the middle of the floodplain, and building a series of levees. 

To move the river channel, the confluence and channels of the Elm Fork and West Fork were moved 3.5 

miles west. In total, approximately 15 miles of new river channels were excavated. The main floodway 

was formed by two parallel levees built along each side of the new channel. The land in the floodplain 

between the new channel and levees, called the overbank, was cleared of brush, timber, and all other 

obstructions. The East and West Levees extended approximately seven miles upstream from the AT&SF 

Railroad Bridge. The floodway then divided into two separate floodways for Elm Fork and West Fork 

(see Figure E-7). The length of the East and West Levees, including the Elm Fork and West Fork 

channels, was 11.9 miles and 10.9 miles, respectively. The total length of the Northwest Levee was 2.8 

miles. Each levee was 30 feet tall and on average, 156 feet wide at the base and six feet wide at the crown 

(Furlong et al. 2003, 4).  

Four pumping plants, called A, B, C, and D, were constructed. Pumping Plant A includes two pumps at 

20,000 gallons per minute (gpm) capacity and is located at the East Levee just downstream from the 

Houston Street Viaduct (formerly the Dallas-Oak Cliff Viaduct). Also at the East Levee is Pumping Plant 

B, which includes four, 52,000-gpm-capacity pumps. This plant is located upstream of Sylvan Avenue. At 

the West Levee are Pumping Plants C and D. Both of these plants each contain two pumps at 60,000 gpm 

capacity. Plant C is located just downstream of the present-day Houston Street Viaduct, and Plant D is 

upstream of the Hampton Road Bridge. Pumping Plants A, B, C, and D became Able, Baker, Charlie, and 

Delta, respectively, in the 1950s when the USACE added pumping plants and strengthened the levees 

(Furlong et al. 2003, 4–5). 

Floodway construction also included gravity sluiceways in the main floodway and one at Eagle Ford 

along the West Fork. In all, two miles of auxiliary channels were constructed (Furlong et al. 2003, 5).  

Three pressure sewers were constructed to carry interior drainage through the levees to the river. The Mill 

Creek Pressure Sewer (later known as the Belleview Pressure Sewer) has more than 2.6 million gpm in 

capacity. It is located at the East Levee upstream from the Corinth Street Viaduct. The Dallas Branch 

Pressure Sewer is located at the East Levee downstream from the Continental Avenue Bridge, and has a 

capacity of 256,731 gpm. At the West Levee, upstream from the Houston Street Viaduct, is the Coombs 

Creek Pressure Sewer. Its capacity is a little more than 3.1 million gpm (Furlong et al. 2003, 5). 

The old river channel was retained to provide storage for interior drainage, but a specific section from 

Turtle Creek Boulevard to Commerce Street was to be filled in by the property owners (the city would 

provide the storm drainage) with hydraulic fill. This was done specifically to create the area for the 
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planned Trinity Industrial District. A dredge floating in the river pumped over the levee to fill the low 

places and “make it as level as any other part of business Dallas” (DMN 1933d). 

As explained earlier, the Great Depression and the political battle between public works and private 

interests resulted in significant design changes to the Dallas Floodway during construction to save costs. 

The original design for the levees called for a 3:1 slope, but the side slopes on the riverside were changed 

to a steeper 2.5:1 slope. The slope of the Northwest Levee was 2:1 (Fennell 2010). While all four pump 

stations were constructed as planned in the 1928 Joint Plan of Reclamation, not all of the interior drainage 

works were completed. Only five of the seven sluiceways were constructed as planned, and only three of 

the five planned pressure sewers were built (Furlong et al. 2003, 5). 

Construction was nearly complete on the Dallas Floodway in February 1932. The last component to be 

finished was the Dallas Branch Pressure Sewer in late 1932 (Furlong et al. 2003, 6). Upon completion, the 

floodway protected 20 districts and reclaimed 10,650 acres of land; 7,317 acres to the west and 

3,333acres to the east (Furlong et al. 2003, 4). 

USACE Strengthening, 1953–1959 

The USACE was mandated by Congress through passage of the River and Harbors Act in 1945 (Public 

Law 14-79) and as amended in the Flood Control Act of 1950 (Public Law 81-516) to complete various 

flood control works along the Trinity River, including the Dallas Floodway. After studies documented the 

poor condition of the levees, the USACE Fort Worth District developed detailed plans and specifications 

for strengthening and enhancing the Dallas Floodway. Construction began in January 1953 (Furlong et al. 

2003, 7, 8).  

The USACE as-built drawings of the levee strengthening (Figures E-11 and E-12) show that all the 

original levees were retained, but additional fill was placed on the river side to change the slope of and 

enlarge the East and West Levees; the USACE did not strengthen the Northwest Levee (Skipwith et al. 

ca. 2007, 5; USACE 1956a, 1956b). Fill was added as a cap to thicken the levee system on the river side; 

the land side levee toe was unchanged. The additional fill increased the average height of the levee to 28 

feet and extended the width of the levee crown to 16 feet and its side slopes to 3:1 as specified in the 

original design. The fill used to strengthen the levees came from the material that was removed from the 

riverside crown of the existing levees and from excavation of existing and new sumps. The additional fill 

on the riversides of the levees reduced the width of the Dallas Floodway by approximately 30 feet. 

Ironically, the four feet added by the USACE in the 1950s is today reduced back to its near original 1929 

design height in some areas due to settlement, soil creep, or lack of maintenance. The following excerpt 

from Volume VI of the Definite Report on Dallas Floodway (USACE 1955, 4) provides a detailed 

description of the levee strengthening: 

“In general, the alignment for the strengthened levee has been set by retaining the existing 

location for the landside toe of the levee. The new centerline of the levee will be riverward an 

average distance of about 20 feet. The landside slope of the levee will vary from 1 on 3 to 1 on 4, 
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depending upon soils conditions, and the riverside slope will be 1 on 3 throughout the 

floodway…The crown of the levee will be increased in width from 6 feet to l6 feet and will be 

paved with 12 inches of flexible base material and double bituminous surface treatment. Riprap 

will be placed on the riverside slope of the levee under the floodway bridges. 

Prior to placement of the embankment materials, the side slopes of the existing levee and the 

necessary additional base area for the enlarged levee will be stripped. Suitable material will be 

placed in 8-inch layers and rolled with at least 6 passes of a tamper type roller. Where portions of 

the existing levee extend beyond the slopes and the top of the proposed levee section, the material 

will be removed and used for the levee strengthening work. All usable material from sump and 

channel excavation will be placed in the levee. All borrow material taken from the floodway will 

be obtained by enlargement of the river channel above ground water level. Waste material from 

stripping operations and sump and channel excavation will be placed in riverside borrow ditches 

and low spots in the floodway.” 

 

Figure E-11. USACE Levee Strengthening, 1954 
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Figure E-12. Typical Section, USACE Levee Strengthening, 1954 

In addition to the levee strengthening, sumps were enlarged for storage of local drainage and interior 

drainage outfalls were cleaned out (USACE 1952, 1954a, 1955). Additionally, the 2,600-foot-long stretch 

of the diversion channel from the Belleview Pressure Sewer outlet to the Cadiz Street Viaduct (now 

eastbound IH-35) was moved to the west by 100 feet to address potential levee toe erosion due to the 

proximity of the river channel (USACE 1955, 11).  

The USACE strengthening of the floodway system in the 1950s included additional pumping plants on 

both sides of the levees (Hampton, Pavaho, and a new Able) and the two pressure sewers not constructed 

from the original design. Of the new pumping plants, the new Able Pumping Plant includes three pumps 

at 46,667 gpm capacity each; the Hampton Pumping Plant contains four pumps at 50,000 gpm capacity 

each; and the Pavaho Pumping Plant has two pumps at 60,000 gpm capacity each (Furlong et al. 2003, 8). 

The new Able Pumping Plant was built adjacent to the old Able Pumping Plant. The Hampton Pumping 

Plant is at the East Levee upstream from the Hampton Road Bridge. The Pavaho Pumping Plant is at the 

West Levee just downstream from Sylvan Avenue. The two new pressure sewers, Lake Cliff and Turtle 

Creek, carry drainage through the levees. The Turtle Creek Pressure Sewer is located at the East Levee 

between Sylvan Avenue and Continental Street and has more than 1.7 million gpm capacity, and the Lake 

Cliff Pressure Sewer is located at the West Levee just upstream from the Houston Street Viaduct and has 

396,317 gpm capacity (Furlong et al. 2003, 8). Gravity sluices were also constructed through the levee on 

each side of the Lake Cliff Pressure Sewer (USACE 1954a, 2).  
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Other features of the USACE’s Dallas Floodway project included construction of two gate-controlled 

culverts in the existing sump approximately 2,000 feet below Ledbetter Drive outside of the West Levee 

and an earth fill containing one gate-controlled culvert and one uncontrolled (non-gated) culvert in the 

existing sump upstream from Grauwyler Road outside of the East Levee (USACE 1952, 1953). Both of 

these structures are located on the old river channel. 

FLOODWAY OPERATIONS 

During flood events, interior drainage facilities collect stormwater runoff in ponds, or sumps, in low-lying 

areas outside of the floodway to the diversion channels within the overbank. Sumps are drainage ditches 

that collect local stormwater runoff and discharge it into a network of sluices and culverts throughout the 

floodway system. They are also located next to the land side of the levee walls where stormwater collects 

at pumping plants for diversion into the floodway.  

Intake structures are the openings where water enters into the pressure sewers (Coombs Creek, Lake Cliff, 

and Turtle Creek) within the interior drainage system. Intakes are located at a distance from the floodway 

to aid in drainage farther into the watershed’s interior. Trash racks at the opening to the intake structures 

and pumping plants are an important part of keeping large debris from entering the floodway system, as 

clogging can greatly diminish the floodway’s ability to move and pump water (Carter and Burgess 2006). 

Stormwater from the sumps and intakes is redirected toward the floodway through a network of sluices or 

culverts. This is done by either pumping the stormwater through pumping stations or by allowing it to 

flow by gravity through pressure sewers. The pressure sewers are essentially large gravity trunk lines that 

discharge directly into the floodway. The inlets of these pressure sewers are located far enough upstream 

in the Trinity River watershed to develop sufficient head, or water force, to discharge against flood stages 

in the floodway (Carter and Burgess 2006). Figure E-13 illustrates the points where stormwater enters the 

Dallas Floodway via all-gravity pressure sewers and the combination of gravity and pumped systems. 
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Figure E-13. Primary Drainage Points along the Dallas Floodway Corridor                                  

Adapted from “Trinity River Corridor Project” (CDM 2003) 

Stormwater that is directed to pumping plants gets pumped through the levee walls into the overbank. The 

floodway first consisted of four pumping plants (A, B, C, and D), with two on each bank of the floodway, 

plus three pressure sewers (Belleview, Coombs Creek, and Dallas Branch). The USACE improved this 

system during the 1950s by building two new pressure sewers (Lake Cliff and Turtle Creek), and by 

adding additional pumping stations at three of the existing pumping plants (A, C, and D). The USACE 

also built two new pumping plants (Pavaho and Hampton Road), one on each side of the floodway. 

Figures E-14 and E-15 below illustrate the floodway features at a pumping station, here Pumping Station 

A (Able). 
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Source: Carter and Burgess 2003 

Figure E-14. Floodway Operations at Pumping Plant A (Able)  
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Source: Carter and Burgess 2003 

Figure E-15. Floodway Operations at Pumping Plant A (Able), Looking Toward the Floodplain  

Sluices connect the pressure sewers and pumping plants to the diversion channel. They carry stormwater 

through the levee walls and out to the overbank on the levee’s river side though outlet gate structures. As 

the stormwater is pumped into the floodway from the pumping plants, discharge pipes ventilate up 

through the levee walls in air-relief vents situated on the levee crown. All sluices are controlled by an 

automatic flap gate as well as a hand-operated sluice gate.  

Outlet gate structures are out spill structures that channel and control the stormwater’s output into the 

overbank. Although they are connected to the pumping plants and pressure sewers, they are physically 

separated from these facilities by the levee walls and their location inside the overbank. The outlet gate 

structures divert discharged stormwater to the interior of the floodway via concrete box culverts under the 

levee. Components of the outlet gate structures include tall concrete towers that house gate hoists that 

operate to open or close the underground sluice gate below the tower.  

After the stormwater exits the outlet gate structures, the water travels down discharge channels that lead 

directly to the main Trinity River diversion channel, the manmade dredged channel that extends down the 

center of the overbank (see Figure E-16). As the stormwater runoff begins to fill the overbank and the 

water level rises, the East and West Levees hold in the water to protect the adjacent low-lying areas 

outside of the floodway from flooding. The East Levee protects Dallas’ Industrial District and parts of the 
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downtown Central Business District, while the West Levee protects the city’s Oak Cliff and West Dallas 

neighborhood districts. 

 
Source: Carter and Burgess 2003 

Figure E-16. View of the Hampton Pumping Plant, Looking Southeast Downstream  
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INTRODUCTION 

The inventory of the resources of the Dallas Floodway is organized by hydraulic physical feature. The 55 

components of the Dallas Floodway comprise 10 different types of hydraulic physical features. Each 

physical feature includes descriptions of common physical features, materials, its current condition as 

observed during the field survey, and a summary of the components present in the Dallas Floodway. 

Photographs of each resource recorded during fieldwork are included. The hydraulic physical feature 

categories are as follows, and are described below: 

Property Type 1 Levees 
Property Type 2 Trinity River Diversion Channel 
Property Type 3 Overbank 
Property Type 4 Pumping Plants 
Property Type 5 Pressure Sewers 
Property Type 6 Outlet Gate Structures 
Property Type 7 Intakes 
Property Type 8 Sluices and Culverts 
Property Type 9 Sumps 
Property Type 10 Emergency Control Structures 

The individual hydraulic components of these physical feature categories were inventoried and evaluated 

as part of the Dallas Floodway. Each of the individual components is listed in Table F-1. A separate 

physical feature category includes several resources that are within the floodway, but are not components 

of the floodway and do not contribute to its function. These non-hydraulic physical features, which 

include bridges, power lines, and a park, were considered in the assessment of ability to convey 

significance of the Dallas Floodway, but they were not individually inventoried or evaluated for 

significance. The non-hydraulic physical features are included with the hydraulic physical features in 

Figures F-1 through F-11 below. 

Table F-1. Surveyed Resources Organized by Property Type 
Physical Feature Date Built Property Type 
East Levee 1929–1932; 1953 Property Type 1:  Levee 
West Levee 1929–1932; 1953 Property Type 1:  Levee 
Northwest Levee 1929; 1974 Property Type 1:  Levee 

Parallel Levee Channel 
1929–1932; 
1960s 

Property Type 1:  Levee 

Trinity River Diversion Channel 1932 Property Type 2:  Diversion Channel 
Elm Fork Diversion Channel 1928 Property Type 2:  Diversion Channel 
West Fork Diversion Channel 1928 Property Type 2:  Diversion Channel 
Overbank 1932 Property Type 3:  Overbank 
Pumping Plants A (Able) 
 

1929 Property Type 4:  Pumping Plants 
1953 Property Type 4:  Pumping Plants 

Pumping Plant A (Able) Outlet Gate 
Structure 

1953 Property Type 6: Outlet Gate Structures 
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Table F-1. Surveyed Resources Organized by Property Type (con’t) 
Physical Feature Date Built Property Type 

Pumping Plants B (Baker) 
1929 Property Type 4:  Pumping Plants 
1975 Property Type 4:  Pumping Plants 

Pumping Plant B (Baker) Outlet Gate 
Structure 

1956 Property Type 6: Outlet Gate Structures 

Pumping Plants C (Charlie) 
1929 Property Type 4:  Pumping Plants 
1956 Property Type 4:  Pumping Plants 

Pumping Plant C (Charlie) Outlet Gate 
Structure 

1956 Property Type 6: Outlet Gate Structures 

Pumping Plants D (Delta) 
1929 Property Type 4:  Pumping Plants 
1956 Property Type 4:  Pumping Plants 

Pumping Plant D (Delta) Outlet Gate 
Structure 

1956 Property Type 6: Outlet Gate Structures 

Hampton Road Pumping Plants 
1956 Property Type 4:  Pumping Plants 
1975 Property Type 4:  Pumping Plants 

Hampton Road Pumping Plant Outlet Gate 
Structure 

1956 Property Type 6: Outlet Gate Structures 

Pavaho Pumping Plants 
1954 Property Type 4:  Pumping Plants 
1975 Property Type 4:  Pumping Plants 

Pavaho Pumping Plant Outlet Gate Structure 1954 Property Type 6: Outlet Gate Structures 
“New” Pump House (Northwest Levee) ca. 1995 Property Type 4:  Pumping Plants 
“Old” Pump House (Northwest Levee) 1974 Property Type 4:  Pumping Plants 
Belleview Pressure Sewer 1928–1931 Property Type 5:  Pressure Sewers 
Belleview Pressure Sewer Outlet Gate 
Structure 

1950s Property Type 6: Outlet Gate Structures 

Old Coombs Creek Pressure Sewer 1928–1931 Property Type 5:  Pressure Sewers 
Old Coombs Creek Pressure Sewer Outlet 
Gate Structure 

1989 Property Type 6: Outlet Gate Structures 

Dallas Branch Pressure Sewer 1932 Property Type 5:  Pressure Sewers 
Dallas Branch Pressure Sewer Outlet Gate 
Structure 

1950s Property Type 6: Outlet Gate Structures 

Lake Cliff Pressure Sewer 1952–1955 Property Type 5:  Pressure Sewers 
Lake Cliff Pressure Sewer Outlet Gate 
Structure 

1955 Property Type 6: Outlet Gate Structures 

Turtle Creek Pressure Sewer 1953–1957 Property Type 5:  Pressure Sewers 
Turtle Creek Pressure Sewer Outlet Gate 
Structure 

1953–1957 Property Type 6: Outlet Gate Structures 

Woodall Rodgers Pressure Sewer 1979 Property Type 5:  Pressure Sewers 
Woodall Rodgers Pressure Sewer Outlet Gate 
Structure 

1979 Property Type 6: Outlet Gate Structures 

Coombs Creek Pressure Sewer 1957 Property Type 5:  Pressure Sewers 
Coombs Creek Pressure Sewer Outlet Gate 
Structure 

1957 Property Type 6: Outlet Gate Structures 

Elm Fork Sluice Outlet Gate 1960s Property Type 6: Outlet Gate Structures 
Coombs Creek Intake 1957 Property Type 7: Intakes 
Lake Cliff Intake 1950s Property Type 7: Intakes 
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Table F-1. Surveyed Resources Organized by Property Type (con’t) 
Physical Feature Date Built Property Type 
Turtle Creek Intake 1955–1956 Property Type 7: Intakes 
Eagle Ford Sluice 1928–1931 Property Type 8: Sluices and Culverts 
Elm Fork Sluice 1928–1931 Property Type 8: Sluices and Culverts 
Ledbetter Dike Control Structure Gate 
(C.S.G.) 

1950s Property Type 8:  Sluices and Culverts 

Grauwyler C.S.G. 1950s Property Type 8:  Sluices and Culverts 

Northwest Levee Sluices 
1928 Property Type 8:  Sluices and Culverts 
1974 Property Type 8:  Sluices and Culverts 

Old Trinity River Channel 1929 Property Type 9: Sumps 

60-inch Emergency Control Structure 1950s 
Property Type 10:  Emergency Control 
Structure 

East Bank Interceptor 1950s 
Property Type 10: Emergency Control 
Structure 
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Figure F-2. Dallas Floodway Resources Detail 



 
 Dallas Trinity River Floodway  

NEPA Cultural and Historic Resource Inventory Form                       
Continuation Sheet 
 
Section:  G. Geographical Data               Page  6  
 

Figure F-3. Dallas Floodway Resources Detail 
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Figure F-4. Dallas Floodway Resources Detail 
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Figure F-5. Dallas Floodway Resources Detail 
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Figure F-6. Dallas Floodway Resources Detail 
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Figure F-7. Dallas Floodway Resources Detail 
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Figure F-8. Dallas Floodway Resources Detail 
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Figure F-9. Dallas Floodway Resources Detail 
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Figure F-10. Dallas Floodway Resources Detail 
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Figure F-11. Dallas Floodway Resources Detail 
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PROPERTY TYPE 1:  LEVEES 

 

Figure F-12. Levee, viewed from the crown 

Physical Description 

Levees are battered, manmade earthen embankments that form the outer walls of the Dallas Floodway 

system’s diversion channel and overbank area to contain floodwater (Figure F-12). The Dallas Floodway 

system consists of three loops:  the Northwest Levee, East Levee, and West Levee. The 2.8-mile-long 

Northwest Levee is located at the extreme northwest area of the floodway system relative to the city of 

Dallas. While the city of Dallas controls and maintains the East and West Levees, the Northwest Levee is 

managed by the city of Irving. The Northwest Levee’s direct relationship with the floodway at Elm Fork 

Diversion Channel makes it a component of the entire Dallas Floodway system. 

The levee walls form the dominant physical feature and structural backbone of the Dallas Floodway 

system by holding floodwater within the floodway. The East and West Levees each extend nearly 12 

miles along the floodway in a general west-to-northwest downstream direction parallel to the Trinity 

River diversion channel. The East and West Levees run parallel to each other for approximately seven 

miles upstream from the AT&SF rail crossing at the south end of the floodway, and then split into two 

separate floodways at the northwest end of the main channel. At this divide the East Levee turns northeast 

along the diversion channel’s Elm Fork and the West Levee turns to the southwest along the channel’s 

West Fork.  

The levee walls are trapezoidal in section and rise approximately 28 feet above the adjacent overbank (see 

Figure F-13) (HNTB 2009). The components of an earthen levee wall consists of the crown at its apex, or 

top; the main body, which comprises most of the levee’s interior mass; the foot at the lower portion of the 

levee’s base; and the toe at the extreme outer edges of the base. The top of the Dallas Floodway levees 
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have a flat 16-foot-wide crown that accommodates an unpaved roadway running the length of the levee 

walls (USACE 2009a). The battered side walls generally have a 3:1 slope (horizontal to vertical) on both 

the river side and land side, but some portions of the land side have a flatter 3.5:1 slope. The levee walls 

are comprised of solid clay fill pierced only by the sluiceways that connect the interior drainage system to 

the floodway’s diversion channel (USACE 1968). The surface is covered in Bermuda grass, along with 

other invasive grass species, with the exception of the dirt wheel ruts of the levee roadway system 

(USACE 2007). The East and West Levees are separated by a 2,000-foot to 3,000-foot distance between 

the levee toes within the floodway for their seven-mile distance along the main diversion channel. 

 
Source: USACE 1954b 

Figure F-13. A typical isometric view of a levee  

The levee walls incorporate angled earthen ramps that allow vehicular access to and from the roadways at 

the levee crown. These ramps have a 10 percent grade and are built into the outer levees walls, making 

the base of the levees wider in these areas. The ramps connect to the dirt roadway at the toe of the levees 

on the river side roads, and to city roads outside of the levee system. The levees most often continue 

underneath the numerous bridges that cross the floodway, but in some cases they abut the base of the 

lowest bridges that predate the levee’s strengthening, such as the Corinth, Continental, and Commerce 

Street Viaducts.  

Pipelines laid atop the levee’s sloping walls and crown, are uniformly covered with dirt fill. Two covered 

pipelines were observed during the survey, and were located in the vicinity of the Hampton Road Bridge 

and the Westmoreland Road Bridge on the East and West Levees. These covered pipelines are typically 4 

feet tall and 12 feet wide throughout, making them narrow features crossing over the East and West 

Levees. 
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Structural History 

The East, West, and Northwest levees were originally constructed in 1928–30 by the Dallas County 

Levee Improvement District No. 5 and the City and County of Dallas Levee Improvement District. When 

the levees were originally completed in 1930, they measured a total of 25.4 miles in length and were 

designed to confine flood waters roughly two-and-one-half times the water level of the 1908 flood. Each 

levee measured 156 feet wide at the base tapering to 6 feet at the crown, and averaged approximately 26 

feet high with a maximum height of 37 feet (HNTB 2009). Although the original design for the levees 

called for a 3:1 slope, the design was changed to a steeper 2.5:1 slope, and in some places as steep as 2:1, 

to reduce construction costs. Their construction also lacked moisture control measures. The levees began 

to deteriorate by the late 1940s as numerous cracks, landslides, and seepage failures began to occur 

(Carter and Burgess 2006). 

Between 1953 and 1959, the USACE Fort Worth District strengthened the East and West levees as part of 

an undertaking to improve the entire floodway system (see Figure F-12). The USACE did not strengthen 

the Northwest Levee at this time. Documentary evidence that explains why the Northwest Levee, which 

was probably in the same condition as the East and West Levees, was not included in the USACE 

strengthening project was not found. The project involved stripping six inches of surface material on the 

river side of the levees plus four feet off the crown. The USACE then added an average of three feet of 

compacted fill on the levees’ river side to widen the base by 25 feet and raise the levee to an average 

height of 28 feet, and a maximum height of about 35 feet (USACE 1969). The USACE designed the new 

height to have eight feet of levee freeboard in an 800-year flood event as estimated at that time. This 800-

year Standard Project Flood (SPF) was uncommon at the time, as a 100-year SPF or 500-year SPF was 

more universal for flood control levee systems. The USACE used these exceptional design parameters in 

their improvements due to the Dallas Floodway’s location at the confluence of multiple forks of the 

volatile Trinity River (DMN 1993). The USACE’s additional fill also accounted for shrinkage that was 

expected to occur. The levee crowns were widened from 6 feet to 16 feet with a loose-aggregate roadway 

atop the crown to facilitate maintenance and monitoring. The USACE buttressed the levees’ slopes to 3:1 

by adding fill to make them wider and flatter. This project consisted of leveling off the levees’ surface 

layer and adding new layers of dirt fill to the crown and river side only. As a result, the levee’s base 

increased toward the river side, and the crown’s center point shifted from between 2 to 45 feet toward the 

river side as well. The average shift in the position of the crown was 20 feet. The USACE then planted 

Bermuda sprigs for turfing (HNTB 2009). 

Changes to the levees include the addition of pipelines placed atop the East and West Levees in 

accordance with the USACE’s Criteria for Additional Construction Within the Limits of Existing 

Floodways (USACE 1977). A USACE project in the late 1990s to improve drainage resulted in slightly 

flattening small portions of the levees’ river side walls to a slope of 4:1 (HNTB 2009). 
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The levee surface is maintained by mowing and replanting the grass as needed. Access roads are 

maintained to ensure vehicular access to all areas of the levee system. The levee walls are monitored and 

repaired for proper drainage to prevent deterioration and erosion. Gated barricades at the roadway 

entrances to the levee walls prevent access to unauthorized vehicles.  

Existing Condition 

The East, West, and Northwest levees are currently in fair-to-good physical condition overall. The nature 

of the levees’ solid clay-fill construction and the region’s hot, dry summers followed by heavy rainfall 

events and resulting moisture changes within the levees have caused 23 shallow landslides on the levee 

walls since the 1950s strengthening project (HNTB 2009). USACE reports on these slides state that they 

were superficial and did not detract from the ability of the levees to protect against flood events, and were 

easily repaired (USACE 1968). Most recently in 2009, two embankment landslides occurred on the river 

side of the West Levee in the area north of the Westmoreland Road Bridge. The USACE repaired these 

areas in-kind using clay backfill and replaced the grass turf on the embankment walls (HNTB 2009). 

These actions are part of the regular repair and maintenance of the levee walls. Improvements in the late 

1990s to improve drainage and prevent landslides flattened the East and West Levee to a 4:1 slope and 

raised the crown by an average of two feet downstream of the Continental Street Viaduct. The material 

fill used to buttress the levees was excavated from the diversion channel widening, and from several 

borrow pits in the floodway (HNTB 2009).  

The Irving Flood Control District No. 1 constructed the Northwest Levee’s stormwater pump station and 

related facilities in 1974. The District has since made some small-scale improvements to the Northwest 

Levee, including the addition of a small pump station in ca. 1995 (Fennell 2010; Skipwith et al. ca. 2007). 

Since the USACE’s floodway improvements in the 1950s, the height of the levees has been reduced in 

some areas due to settlement, soil creep, or lack of maintenance. However, the levee walls have retained 

their overall trapezoidal form, their alignment within the floodway system is unchanged, the 16-foot levee 

crowns are intact, and the levee walls generally maintain their 3:1 slope. The limited vehicular use on the 

levee roadways has helped minimize deterioration of the levee walls, while the grass covering the walls 

has helped curb erosion as well as can be expected. Although the levee slopes have flattened slightly since 

the 1950s and have received other small changes, such as the addition of two pipelines, these changes are 

negligible relative to the levees’ total scale, footprint, and dimensions, and thus, the levees remain intact 

overall to their original construction period between 1928 and 1959. The 2008 Annual Inspection Report 

rated the Dallas Floodway system as “Very Good,” with the levees retaining a freeboard height of less 

than three feet to over six feet (HNTB 2009). However, the 2009 Annual Inspection revealed the results 

of the USACE’s new National Levee Safety Program that added a much more stringent rating system 

process for inspections of levee systems. Under these new criteria, the Dallas Floodway system rated 91 

items as acceptable, 80 as minimally acceptable, and 43 as unacceptable. An unacceptable rating on any 
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item that would prohibit the floodway system from functioning as intended results in an unacceptable 

rating for the whole system. Thus, the system is considered unacceptable. Since the inspection, the city of 

Dallas has corrected 22 items rated unacceptable, and continues to correct or repair others.  

Property Type Resources 

East Levee 

 

Figure F-14. East Levee, looking northwest 

The East Levee is an original resource to the 1929 floodway system (Figure F-14). The levee runs a total 

of 11.9 miles to form the levee at the east and northeast side of the floodway system (HNTB 2009). It 

runs parallel with the West Levee for a distance of seven miles starting from the AT&SF Railroad 

crossing, Cockrell Avenue, and the DART line, running upstream in a northwest direction, turning toward 

the west before it curves sharply in the northeast direction in the vicinity of Irving Boulevard to follow the 

Elm Fork of the Trinity River’s diversion channel. The East Levee along this latter northeast-southwest 

direction is also called the East Tie Back Levee, and terminates at the 60-inch E. B. I. Emergency Control 

Structure near Harry Hines Boulevard, due north of Regal Row. Two covered pipelines were observed 

during the field survey on the East Levee, and are located in the vicinity of the Hampton Road Bridge and 

the Westmoreland Road Bridge. Improvements in the late 1990s to improve drainage flattened the East 

Levee to a 4:1 slope and raised the crown by an average of two feet on the river side downstream of the 

Continental Street Viaduct. The fill used to buttress the levees was excavated materials from the diversion 

channel widening and from several borrow pits in the floodway (HNTB 2009).  
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West Levee 

 

Figure F-15. West Levee, looking south 

The West Levee, like the East Levee, is an original resource to the 1929 floodway system (Figure F-15). 

The levee generally mirrors the East Levee and extends a total of about 10.9 miles to enclose the levee at 

the west and southwest sides of the floodway (USACE 1968). The West Levee runs parallel with the East 

Levee for a distance of seven miles starting from the AT&SF Railroad crossing at the south end, running 

upstream in a northwest direction, turning toward the west before it curves sharply to the south to follow 

the West Fork of the Trinity River to the Trinity Authority Waste Treatment Plant (USACE 1989). The 

West Levee terminates just beyond its intersection with IH-30. The West Levee runs adjacent to Oak Cliff 

at its southern end and borders West Dallas as it moves upstream and to the west. Two covered pipelines 

were observed during the field survey on the West Levee, and are located in the vicinity of the Hampton 

Road Bridge and the Westmoreland Road Bridge. Like the East Levee, improvements in the late 1990s to 

improve drainage flattened the West Levees to a 4:1 slope on the river side and added two feet to the 

crown in the vicinity south of the Continental Street Viaduct (HNTB 2009). 
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Northwest Levee 

 

Figure F-16. Northwest Levee, looking north 

The 2.8-mile-long Northwest Levee is located in the city of Irving at the northwest part of the Dallas 

Floodway system. Originally built in 1929 when the East and West Levees were built, the Northwest 

Levee was not significantly improved by the USACE in the 1950s (Figure F-16). In 1974, the Irving 

Flood Control District No.1 raised and widened the levee from its original 2:1 slope to its current 3:1 

slope. The Northwest Levee forms a continuous, angular semi-circle that extends approximately 2.8 miles 

around the city of Irving at the northwest portion of the Dallas Floodway. Although the Northwest Levee 

is continuous, the northwestern-most end of the levee, west of Loop 12, is called the North Levee Tie-In. 

The opposite southernmost portion is called the South Levee Tie-In. Both Tie-In segments are original to 

the Northwest Levee’s design and construction in 1929–1932.The Northwest Levee currently has a 3:1 

slope, but is slightly steeper in some places. The levee rises from 16 and 22 feet high from toe to crown, 

approximately 428 to 443 feet in elevation. The city of Irving’s maintenance ends at the west bank of the 

Elm Fork diversion channel; Dallas controls the channel itself (Fennell 2010). Although the USACE’s 

2008 Inspection Report found the levee’s pumps and components in good working condition, the 

Northwest Levee’s overall rating was “unacceptable” under FEMA’s increased levee certification 

standards due to repair work that had not yet been completed (Sissom 2008). The Irving Flood Control 

District removed woody vegetation consisting mainly of mesquite trees from the North Levee Tie-In in 

2006. In 2008, the Irving Flood Control District removed tree growth and woody vegetation from the 

South Levee Tie-In. After the vegetation was cleared, the levee was regraded and resurfaced with grass 

cover to its original design and construction. The levee was re-covered in grass and was reported in good 

condition in 2008 (Sissom 2008). 
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Parallel Levee Channel 

A unique sub-feature of the Northwest Levee is the Parallel Levee Channel. The Parallel Levee Channel 

is a concrete-lined open ditch that runs from State Highway 114 northward to the Northwest Levee’s 

intersection with Loop 12. The channel is an original 1929 feature that drains the 300-acre area encircled 

by the Northwest Levee. The Parallel Levee Channel is approximately 8 feet wide and 8 feet tall, with 

concrete walls embedded into the ground and parallel levee berms running along either side of the 

channel. The channel extends northward, downstream to the north end of the levee, where it conveys 

rainwater to a long sump area at the Northwest Levee toe. The channel drains its water through a 48-inch 

corrugated metal pipe (CMP) to the interior sump area. This pipe was built sometime in the 1960s. By 

2007, the Parallel Levee Channel walls began to buckle and fail from holding back the earth on either 

side. The Irving Flood Control District installed steel tie-rods to brace and reinforce its side walls, as well 

as metal sheet pile along the side walls (Fennell 2010). 

PROPERTY TYPE 2:  DIVERSION CHANNEL 

 

Figure F-17. Main Diversion Channel 

Physical Description 

The Trinity River diversion channel is the relocated channel of the Trinity River (Figure F-17). It is a 

manmade dredged channel that is partially lined with rock rip rap on its banks. The channel extends down 

the center of the floodway in a northwest-to-southeast direction, and is designed to carry redirected water 

from the original river bed and from stormwater outfalls of the Dallas Floodway interior drainage system 

for purposes of flood control and water supply. The Trinity River diversion channel also receives water 

aided by the pressure sewers and sluiceways that carry stormwater to the channel. Within the Dallas 

Floodway system, 15 miles of diversion channels and two miles of auxiliary channels divert waters 

draining to the Trinity River. This system includes the seven-mile main diversion channel that runs in 
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between the East and West Levees from the approximate location of the AT&SF Railroad Bridge 

upstream to the northwest where the channel divides into the West Fork and the Elm Fork. 

Structural History 

The diversion channel was created in 1932 when the Dallas County Levee Improvement District relocated 

the confluence of the West and Elm Forks three-and-one-half miles to the west of the original Trinity 

River bed. The West and Elm Forks combined to form one main diversion channel running in a straight 

line down the center of the floodway. The new river channel was excavated on the low-lying floodplain, 

which was primarily used for agricultural purposes at that time. The downstream portion of the diversion 

channel in the vicinity of the Corinth Street Viaduct was located closer to the East Levee in order to avoid 

costly rock excavation. When the Trinity River bed was drained to this new diversion channel, part of the 

old Trinity River bed was replaced with hydraulic fill taken from the floodplain, while portions of the 

river bed were left in place to serve as sump storage in the interior. The West Fork diversion channel 

occurred on November 15, 1928, while the main Trinity River diversion channel was completed in 1932 

(HNTB 2009). 

The USACE made improvements to the diversion channel in the 1950s by widening and straightening the 

channel. The USACE moved the river channel 100 feet to the west of its original path between the 

Belleview Pressure Sewer and the Cadiz Street Viaduct (Furlong et al. 2003).  

In the late 1990s, the diversion channel was widened and the excavated material fill was used to 

strengthen the levees (HNTB 2009). 

Existing Condition 

The Trinity River diversion channel remains mostly unchanged since the USACE’s improvements in the 

1950s. Ongoing maintenance concerns include silt deposits, the collection of debris, and areas of erosion 

at its banks (USACE 2007). The channel’s current condition relative to its conception in the 1950s 

remains unchanged overall. 
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Property Type Resources 

Main Diversion Channel 

 

Figure F-18. Main Diversion Channel 

The main diversion channel extends approximately seven miles down the center of the Trinity River 

floodway from the channel’s fork downstream to the approximate location of the AT&SF Railroad Bridge 

(Figure F-18). This channel runs down the floodway’s center, parallel with and in between the East and 

West Levees at the overbank edges.  

West Fork Diversion Channel 

The diversion channels’ West Fork turns to the southwest and south in the vicinity of the West Dallas 

neighborhood within the city of Dallas. 

Elm Fork Diversion Channel 

The Elm Fork begins at the original Trinity River bed near the river’s intersection with State Highway 

482 and runs downstream to the southwest turning to the southeast near Irving Boulevard, where it meets 

the West Fork to form the confluence of the Trinity River. 

The New Frazier Dam is located at the Elm Fork diversion channel due east of the “old” pump station at 

the Northwest Levee. The city of Dallas constructed the dam in 1965 for flood control purposes and it is 

currently owned by the Dallas Water Utilities Department. The New Frasier Dam is a gravity dam 

measuring 16 feet high and 180 feet long. Its capacity is 651 acre feet and its normal storage is 651 acre 

feet (Ajemian 2010). 
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PROPERTY TYPE 3:  OVERBANK 

 

Figure F-19. View of overbank near the Hampton Road Bridge, looking southwest. 

Physical Description 

The overbank is the area of land between the diversion channel and the levees throughout the floodway 

system (Figure F-19). The overbank contains the Trinity River channel at its center and measures 

approximately 2,000 to 3,000 feet between the levee toes. The overbank encompasses the area between 

the West Fork Diversion Channel and the West Tie Back Levee, and the land between the East Tie Back 

Levee and the Northwest Levee at either side of the Elm Fork Diversion Channel. Beginning at the 

confluence of these two channels, the main Trinity River Diversion Channel extends the 7-mile distance 

between the East and West Levees. The outer edges of the overbank adjacent to the levees house the 

outlet gates and outspill structures associated with the floodway’s pumping plants and pressure sewers. 

These components empty stormwater into narrow discharge channels that redirect the runoff to the main 

diversion channel.  

The overbank primarily consists of a wide, undeveloped stretch of land that is relatively flat. Riparian 

areas and wetland depressions lie adjacent to wide expanses of open areas with native grasses. Tree 

growth is dispersed throughout the overbank, and is primarily found in the wetland areas along the banks 

of the Trinity River diversion channel.  

The overbank also includes the pier footings for the bridges that cross over the floodway, with the 

exception of the 1958 Sylvan Avenue Bridge’s on-grade roadway atop the overbank. Other manmade 

features within the overbank include the Trammell Crow Lake Park, which includes a lake, sports fields, 

and a boat ramp to the diversion channel, and steel-frame electrical towers in the lower portion of the 

floodway. 
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Structural History 

The overbank began as a naturally occurring landscape feature that harbored the original winding Trinity 

River west of Dallas. In July 1926, the land became part of the City and County of Dallas Levee 

Improvement District, whose footprint extended from the confluence of the West and Elm Forks 

downstream of the Trinity River to the AT&SF Railroad Bridge. 

In 1928, the city of Dallas enclosed the land area with levee walls and it became part of the floodway 

system. The 1928 Joint Plan of Reclamation called for the overbank to be maintained in an unobstructed 

condition, but also “assume ultimately, a park like aspect. They may even become so attractive, that the 

city will make them public recreation grounds, thereby strengthening the likelihood of perpetual 

maintenance in a smooth condition” (Morgan Engineering 1928). Although the 1928 plans included 

clearing the trees and shrubs downstream of the AT&SF Railroad Bridge, the work was not undertaken 

and the tree growth remains in place as the Trinity Forest. Construction was completed in 1932, with the 

newly realigned Trinity River flowing through an excavated diversion channel down the center the 

overbank. The floodway included drainage ditches flanking the east and west levees on the river side at 

the overbank (as well as the land side) as late as the 1950s (HNTB 2009).  

New structures added to the overbank since 1959 include an overhead electric line in the lower, 

downstream portion between Continental Street and the AT&SF Railroad Bridge near the foot of the 

West Levee and an overhead electric line in the upstream portion near the foot of the East Tie Back Levee 

between the Chicago, Rhode Island and Pacific Railroad Bridge and SH 183 and near the foot of the 

Northwest Levee north of SH 183. The city of Dallas created Trammell Crow Lake Park in 1985 as a 

public park adjacent to the Sylvan Avenue Bridge roadway, which was constructed in 1958 (Ajemian 

2010).   

Existing Condition 

Although portions of the overbank have obstructive tree growth, the majority of the overbank area is 

maintained as open, grassy flat land for receiving floodwaters. Although the additions of the electrical 

towers and Trammell Crow Lake Park were not originally planned in the 1928–1932 construction period 

they do not hinder the overbank’s function because of these features’ low profile or reduced footprint 

within the overbank. 
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Property Type Resources 

Open Space 

 

Figure F-20. View of open space near the DART Bridge, looking southwest. 

The vast majority of the overbank is open, undeveloped space (Figure F-20). 

Roadways 

 

Figure F-21. Roadway on the West Levee crown, left, and down-slope ramp underneath the 

Houston Street Viaduct, right 

Roadways within the overbank consist of the unpaved dirt or aggregate roadways at the levee toes (Figure 

F-21). These roadways extend virtually the entire length of the overbank along the East and West Levees, 

and maneuver around the bridge footings as necessary. The only connection between these two levee 

roadways is via an unpaved east-west road that runs underneath the Hampton Road Bridge and crosses 
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over the Trinity River diversion channel on a low bridge. All of these roadways are restricted access by 

the city of Dallas maintenance and monitoring, and are not open for public use. 

The Sylvan Avenue Bridge consists of flyover bridges over the East and West Levees that descend down 

to the overbank grade between the levees. This at-grade roadbed is the only roadway of this type within 

the Dallas Floodway System, and allows for public access to the overbank via the Trammell Crow Lake 

Park at its east side. 

PROPERTY TYPE 4:  PUMPING PLANTS 

 

Figure F-22. Aerial view of the Pumping Plant B (Baker) facility 

Physical Description 

Pumping plants are facilities that contain the pumps necessary for moving water from one location to 

another. Six plants are located adjacent to the land sides of the East and West Levees (Figure F-22). The 

East and West Levee pumping plants hold anywhere from two to five pumps and serve to handle any 

water the sluiceways cannot store. Two pump stations are located at the Northwest Levee, and include 

one pump each. Pumping plants contain pumps in a room over a discharge chamber, which diverts the 

water from the plant into the overbank area through an underground sluiceway that leads to the outlet gate 

structures. Open sump areas are adjacent to the pumping plants to collect drained stormwater. 

Structures for the discharge vents are associated with the air-relief valves. They are typically housed in 

small concrete box structures that house outlet pipes ventilation. These concrete boxes can be atop the 

levee crowns next to the levee roadway. The boxes include manhole access on the top, and include slots 

in the concrete side-walls for ventilation (USACE 1969).   
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Structural History 

The four pumping plants that comprise the first generation of plants built in 1929 are A (Able), B (Baker), 

C (Charlie), and D (Delta). These original ca. 1929 pumping plants are typically composed of red-brick 

masonry walls, a rectangular footprint, concrete foundation, and either a flat roof enclosed by a low brick 

parapet, or, as seen in Pumping Plant B (Baker), a gable-front roof that is covered by concrete tiles. The 

windows are rectangular with concrete headers, with the exception being Pumping Plant B (Baker), which 

has arched openings. All of the windows have been filled-in with brick. This likely occurred when new 

pumping plants were built during the USACE’s floodway improvement project in the 1950s. 

Three pumping plants, New Pumping Plants A (Able), C (Charlie), and D (Delta) were added in 1954–56 

adjacent to each respective ca. 1929 pumping plant. The new buildings are built simply of brick-veneer 

walls with a square or rectangular footprint, flat roof, metal trim, and solid walls lacking windows. These 

buildings match the brick of their older counterparts, but are more utilitarian in design. 

Two additional pumping plants constructed in 1956, Hampton Road and Pavaho, were built either of 

poured concrete or concrete block with brick veneer, and have rectangular footprints with concrete 

foundations, and solid, windowless walls.  

The city of Dallas upgraded pumps at three pumping plants during the 1960s. In 1963, Pumping Plant D 

(Delta) received new, upgraded pumps and switchgear in the pump station. Pumping Plant C (Charlie) 

also received replacement pumps and switchgear in the original 1932 station. In 1967, the city of Dallas 

replaced the two 20,000 gpm pumps in the original pump station within Pumping Plant A (Able) with 

upgraded 40,000 gpm pumps. One 2,500 gpm sump pump was added to the Hampton Road Pumping 

Plant in 1975 (City of Dallas Flood Control District 2010). 

Two new pumping plants were built in 1975, one each at the existing Pumping Plant B (Baker) and 

Hampton Road Pumping Plant. Comprising the most recent generation of plants to date, they were 

designed larger than their predecessors, and were built either of poured concrete, or in a mixture of 

poured concrete and brick veneer, as in the case of Pumping Plant B (Baker). Two small pump houses 

were added to the pumping plants at A (Able), C (Charlie), D (Delta) and Pavaho. 

Improvements to the pumping plants in 1989 and in the 1990s included upgraded self-cleaning trash racks 

at the intakes at A (Able), New B (Baker), New Hampton, and C (Charlie). In the 2000s, additional self-

cleaning trash racks with debris conveyors were installed at all of the pumping plants except for Pumping 

Plant B (Baker) and the Pavaho Pumping Plant. In 1990, six 10- x 10-foot gravity sluices were 

constructed through the East Levee adjacent to the New Baker Pumping Plant. In 2001, the Pavaho 

Pumping Plant upgraded its existing 30,000 gpm vertical pump to a 45,000 gpm submersible pump (City 

of Dallas Flood Control District 2010).  
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The city of Dallas’ improvements primarily took place underground, within, or underneath the existing 

pumping plant complexes and their pumping houses with the exception of added trash racks, and 

conveyor systems for debris removal. In some cases, the roofs of the pump houses were modified with 

openings to accommodate the larger upgraded pumps (City of Dallas Flood Control District 2010). 

Modifications to the exterior of the pump houses are noted in the physical descriptions of each.  

The Northwest Levee has two pump stations, located at the northeast and east portions of the levee. The 

Irving Flood Control District built the “old” pump station in 1974 and the “new” pump station in ca. 

1995, in response to the damage caused by the 1990 flood. 

Existing Condition 

All of the pumping plants are in good condition as observed in the field, and have been well-maintained 

since their original construction. The only major alterations observed are the bricked-in windows of the 

ca. 1929 Pumping Plant A (Able), Pumping Plant B (Baker), Pumping Plant C (Charlie), and Pumping 

Plant D (Delta). 

Property Type Resources 

Pumping Plant A (Able) 

 

Figure F-23. Pumping Plant A (Able) 

The Pumping Plant A (Able) complex consists of two pump houses, one constructed in 1929 and one in 

1953. The 1929 pump house, commonly referred to as Small Able, is a one-story, rectangular building 

clad in variegated red-brick masonry, with a flat, parapet roof, and a concrete foundation (Figure F-23). 

The roof is covered in rolled asphalt with a course of tile covering the parapet cap. The tile includes the 

inscription W.S. Dickey Texarkana, possibly indicating where the tile was manufactured. The parapet is 

distinguished by a course of vertical stretcher-bond brick framed by a single band of protruding horizontal 

brick course around all four sides of the building. The building retains its original multi-light windows 
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with concrete sills and lintels. The building’s south façade contains two windows with concrete lintels 

that are filled in with brick. The west façade contains one four-light window on the northern bay of the 

façade, and a metal, overhead, rolling garage door on the southern bay; both have metal lintels. This 

pump house contains two axial flow pumps manufactured by Fairbanks Morse and Company, a 36-inch 

gate valve and a 36-inch check valve, two 4- x 4-foot sluice gates, and two 3- x 3-foot sluice gates. 

Pumping Plant A (Able)’s intake structure was built in 1932 (City of Dallas Flood Control District 2010).  

 

Figure F-24. Pumping Plant A 1929 Pump House at left, 1953 Pump House at right. 

The 1953 pump house associated with Pumping Plant A is commonly referred to as Large Able. This 

building is a one-and-one-half story, rectangular structure clad in variegated, rough red brick with a flat 

roof (Figure F-24). The south façade contains a one-bay overhead garage door with a metal lintel  The 

east façade contains a set of metal double-doors in its northern bay with a plaque stating “Addition to 

Pumping Plant ‘A’ Dallas Floodway Project, Constructed by Corps of Engineers, U.S. Army in 

Cooperation with Dallas County Flood Control District, 1953.” This pump house contains three axial 

flow pumps manufactured by the Peerless Pump Division, Food Machinery & Chemical Corporation out 

of Los Angeles, California. Additionally, the pump house holds three lubricating oil reservoirs and oil 

lines, an 8-ton trolley-type, spur-geared hoist with bridge manufactured by Robbins & Myers, Inc. from 

Springfield, Ohio; two water level recorders manufactured by Leupold & Stevens Instruments, Inc. from 

Portland, Oregon; a water level control manufactured by Healy Ruff Company; and an air compressor 

manufactured by Binks Manufacturing Company from Chicago, Illinois.  
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Figure F-25. Pumping Plant A trash rack and sump area, at right. 

The sump area for the Able Pumping Plant is located on the north side of the structure. This sump is 

served by an intake structure that adjoins the two pump houses on the north (Figure F-25). This intake 

structure consists of approach wing walls and apron, a raking platform, and trash racks. The trash racks 

are located along the north façade of the pump houses, with the shorter of the two racks associated with 

Small Able and the larger of the two associated with Large Able. 

Pumping Plant B (Baker) 

 

Figure F-26. Pumping Plant B (Baker) 
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Figure F-27. 1930 Pump House at Pumping Plant B (Baker) 

Pumping Plant B consists of two pump houses (Figures F-26 and F-27), an intake structure, four gravity 

sluices, and an outlet structure. The original pump house, constructed in 1929, is a one-and-one-half story 

building clad in rough, variegated red brick with a concrete foundation. The building has a medium-pitch, 

front-gabled roof covered in concrete tiles. The primary entrance to the building is located on the east 

façade. This metal, double door is located under a brick-in-filled segmental arch and includes multi-light 

windows above it. Above this entrance is a sheet metal sign which reads “City of Dallas Old Baker Pump 

Station Flood Control Div.” Four in-filled windows with segmental arches are located on the south 

façade, while three in-filled windows with segmental arches are located on the west façade. The north 

façade contains four multi-light windows under segmental arches. These windows appear to be original, 

but the building’s 1928 construction drawings indicate that fan lights were originally within the arched 

portion of the window openings that are now covered. Three circular brick design elements are 

interspaced between the window bays roughly two feet below the roofline. According to the original 

drawings, these portal window elements have always been blind, i.e. filled-in by a brick panel. The pump 

house contains four screw-type pumps manufactured by Fairbanks, Morse and Company; four gate 

valves; one trolley type chain hoist with a chain operated bridge; and two vacuum pumps. 
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Figure F-28. 1975 Pump House at Pumping Plant B (Baker) 

The second pump house associated with the Baker Pumping Plant was constructed in 1975 (Figure F-28). 

This building is a rectangular, poured-concrete structure with brick panels to match the exterior of the 

adjacent 1929 pump house. The south façade contains five bays of brick interspersed with concrete. A 

small, rectangular extension is located on the east façade that measures roughly 10 x 18 feet. The west 

façade contains an oversized garage bay with a metal door. Within the oversized bay is a personnel door. 

The north façade contains five vents located within the brick bays. Located along the north façade is the 

trash rack for the pumping plant.   

Pumping Plant C (Charlie) 

 

Figure F-29. Pumping Plant C (Charlie) 
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Pumping Plant C consists of two pump houses, intake structures, two gravity sluices, and an outlet 

structure (Figure F-29). The pump house, constructed in 1929, is a one-story, rectangular building clad in 

horizontal, variegated rough red brick with a flat, parapet roof and a concrete foundation. The flat, parapet 

roof is covered in rolled asphalt with a course of tile covering the apex of the parapet. Roughly one foot 

below the apex of the roof, a course of vertical brick flanked by a band of protruding horizontal brick 

wraps the building. The building contains in-filled window bays with concrete lintels. The north façade 

contains two in-filled window bays while the west façade contains one in-filled window bay. The east 

façade contains a metal overhead garage door in the northern bay. The pump house contains two open 

suction centrifugal pumps, two vertical pumps manufactured by Fairbanks, Morse and Company; two 

hand-operated gate valves; two sluice gates with two motor driven hoists; and two sluice gates with two 

hand-operated gates hoists.  

 

Figure F-30. Pumping Plant C (Charlie), 1929 Pump House at left, 1956 Pump House at right. 

A second pump house, built in 1956, is located directly east of the 1929 pump house at Pumping Plant C 

(Figure F-30). It is a utilitarian one-story, rectangular, brick-clad building with a flat roof and a metal 

overhead garage door on its east façade.  

The remaining structures associated with Pumping Plant C include an intake structure that is adjacent to 

the pump house. The intake structure consists of concrete approach, wing walls, apron, a raking platform, 

and metal trash racks. Two gravity sluices measuring 4 x 4 feet pass through the levee at Plant C with a 

gated control structure and a flap gate on the outlet gate structure of each sluice. Additionally, the gated 

control structure on the riverside of the levee contains two 4- x 4-foot sluice gates run by two hand-

operated gate hoists. Access to Pumping Plant C is restricted by a six-foot chain-link fence. 
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Pumping Plant D (Delta) 

 

Figure F-31. Pumping Plant D (Delta) 

Pumping Plant D (Delta) consists of two pump houses, an intake structure, two gravity sluices, and an 

outlet structure. The pump house, constructed in 1929, is a one-story, rectangular building clad in 

horizontal, variegated red brick with a flat, brick-parapet roof (Figure F-31). The roof parapet is 

ornamented by a course of vertical brick flanked by a band of protruding horizontal brick above and 

below it, and wraps around all sides of the building. The building contains two bricked-in window bays 

on the north façade, and a metal entrance door on the east façade. The pump house contains two vertical 

pumps manufactured by Fairbanks, Morse, and Company; two hand-operated gate valves; two sluice 

gates operated by two motor-operated gate hoists; and two sluice gates operated by two hand-operated 

gate hoists.  

A second pump house, constructed in 1956, is located directly east of the 1929 pump house at Pumping 

Plant D. This building is a utilitarian one-story, rectangular, brick-veneer structure with a flat roof and a 

metal entrance door on its west façade.  

The remaining structures associated with Pumping Plant D include an intake structure, gravity sluices, 

and an outlet structure. The intake structure adjoins the pump house and consists of concrete approach 

wing walls and apron, a raking platform, and metal trash racks. The two gravity sluices associated with 

Plant D were built in 1932 and are 4 x 4 feet in size. They have a gated control structure on the riverside 

of the levee and a flap gate on the outlet of each sluice. The gated control structure on the riverside of the 

levee consists of two 4- x 4-foot sluice gates which are run by two hand-operated gate hoists. The 

associated outlet structure consists of a concrete headwall, wing walls, and an apron. Access to Pumping 

Plant D is restricted by a six-foot chain-link fence.   
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Pavaho Pumping Plant 

 

Figure F-32. Pavaho Pumping Plant 

The Pavaho Pumping Plant consists of a pump house and its adjoining building, a discharge chamber, an 

inlet structure, and an outlet structure (Figure F-32). The pump house, built in 1954, is a two-story, 

concrete structure with a flat roof and a concrete foundation (Figure F-33). The building contains no 

windows and has a double door entrance on the east façade. The pump house holds two vertical mixed 

flow pumps manufactured by Economy Pumps, Inc. from Philadelphia, Pennsylvania; two grease 

lubricating systems manufactured by the Farval Corporation of Cleveland, Ohio; a water level recorder 

manufactured by Leupold & Stevens Instruments, Inc. of Portland, Oregon; an 8-ton trolley type spur 

geared hoist with bridge; a water level control manufactured by Healy Ruff Co.; two motor-operated 

sluice gate hoists; and two 6- x 8-foot sluice gates. The associated building is a small rectangular building 

directly west of the pump house with a metal overhead door on the west façade. 

 

Figure F-33. 1954 Pump House 



 
 Dallas Trinity River Floodway  

NEPA Cultural and Historic Resource Inventory Form                       
Continuation Sheet 
 
Section:  G. Geographical Data               Page  38  
 
The associated structures include an inlet structure, discharge chamber, sluice, and an outlet structure. The 

inlet structure consists of approach walls, guide walls, an approach apron, trash racks, and a raking 

platform. The outlet structure consists of a headwall, wing walls, and apron with flap gates on the outlets. 

The discharge chamber consists of two 6- x 8-foot sluice gates for control of gravity flow with motor-

operated floorstands to operate the gates located in the pump house. Access to the Pavaho Pumping Plant 

is restricted by a six-foot chain-link fence. 

Hampton Road Pumping Plant 

 

Figure F-34. Hampton Road Pumping Plant 

The Hampton Road Pumping Plant consists of two pump houses, an adjoining intake structure, four 

discharge pipes, and an outlet structure (Figure F-34). The original pump house, known as Old Hampton, 

was constructed in 1956. It is a one-story, rectangular building clad in horizontal, variegated red-brick 

veneer with a flat roof and metal trim (Figure F-35). The east and west façade each contain one metal 

door for entrance to the building. This building contains four vertical mixed flow pumps manufactured by 

Economy Pumps, Inc. of Philadelphia, Pennsylvania; with three phase motors manufactured by Ideal 

Electric Company of Mansfield, Ohio; four grease lubricating systems manufactured by the Farval 

Corporation of Cleveland, Ohio; an 8-ton trolley type spur geared hoist; a top running hand-geared crane; 

a four-element float switch; six metal clad switchgear cabinets housing five oil circuit breakers; control 

switches and other control equipment; a 10 KVA single-phase dry type transformer; and a 24-volt battery 

and NEMCO battery charger. 



 
 Dallas Trinity River Floodway  

NEPA Cultural and Historic Resource Inventory Form                       
Continuation Sheet 
 
Section:  G. Geographical Data               Page  39  
 

 

Figure F-35. 1956 Pump House 

The intake structure adjoins this building and consists of approach wing walls and apron, a raking 

platform, and twelve trash racks. Also located at this site are four discharge pipes which run over the 

levee. Each pipe is provided with a 4-inch air-relief valve and 7-inch vacuum breaker at the top of the 

levee. The pipes are housed in two square and one rectangular concrete box structures. These structures 

are located on the crown of the East Levee (Figure F-36).   

 

Figure F-36. Concrete Vents Structures Housing the Air Relief Valves on the East Levee 
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Figure F-37. 1975 Pump House 

A secondary building, known as New Hampton, was constructed due east of Old Hampton in 1975 

(Figure F-37). This structure is a utilitarian two-story, rectangular building constructed of poured concrete 

with a flat roof. This building contains one entrance on the east façade of the building and a small 

rectangular extension on the west façade. Old Hampton and New Hampton are enclosed by a 6-foot 

chain-link fence. 

“Old” Pump Station (Northwest Levee) 

The Northwest Levee’s easternmost “old” pump station was built in 1974 and is located adjacent to the 

New Frazier Dam. The station consists of a small concrete-block building, which houses the pump and 

sluice gate (Fennell 2010). 
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“New” Pump Station (Northwest Levee) 

The Northwest Levee’s “new” pump station located at the northeast portion of the levee was built in ca. 

1995. A small concrete-block building houses the station’s 40,000 gpm pump and sluice gate (Chovan 

and Erskine 2008). 

PROPERTY TYPE 5:  PRESSURE SEWERS 

Physical Description 

Pressure sewers are systems of pipes that carry stormwater runoff to higher elevations, or in the case of 

the Trinity River, to the diversion channel. Pressure sewers for the Trinity River are located on both the 

river and land sides of the levees. The pressure sewer systems along the Dallas Floodway, also known as 

pressure conduits, consist of concrete structures that carry stormwater from specific outfall regions of the 

Trinity River watershed through the levees through water-tight pipes to access the overbank’s network of 

diversion channels. The pressure sewers are constructed out of concrete with reinforced metal pipes to 

handle the water flow between the riverside and landside of the levees. They include a trash rack grate at 

outspill openings to catch debris. 

Structural History 

Although the 1928 Plan of Reclamation called for five pressure sewers, only three were constructed. 

These were the Mill Creek Pressure Sewer (later known as the Belleview Pressure Sewer), Dallas Branch 

Pressure Sewer, and the (Old) Coombs Creek Pressure Sewer (Furlong et al. 2003, 6). 

The USACE strengthening of the floodway system in the 1950s included constructing the two pressure 

sewers left out from the original 1928 design. These two pressure sewers were the Turtle Creek Pressure 

Sewer and the Lake Cliff Pressure Sewer. The city of Dallas built the Woodall Rodgers Pressure Sewer in 

1979 as part of TxDOT’s construction of the Woodall Rodgers Freeway. 

Existing Condition 

The pressure sewers appear to be highly intact and in good condition overall. The 2009 Inspection Report 

indicates that repairs are required in areas where wingwalls have been displaced slightly (HNTB 2009). 
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Property Type Resources 

Old Coombs Creek Pressure Sewer 

 

Figure F-38. Enclosed Concrete Culvert Associated with the Coombs Creek Pressure Sewer 

The “Old” Coombs Creek Pressure Sewer (also known as Little Coombs) is located at the West Levee, 

upstream from the Houston Street Viaduct (Figure F-38). It consists of an emergency spillway, storm 

sewer, and conduit. The pressure sewer itself measures 18.5 feet with a 40-foot trash rack at the intake 

area. Near the riverside of the levee, an 18.5-foot semi-elliptical conduit transitions to four 8- x 10-foot 

passages into a gate well. Another four 9- x 11-foot passages lead from the gate well into the outlet, with 

four gate passages controlled by slide gates. The four associated slide gates are run by hand-operated 

floorstands or portable hoists provided at the Turtle Creek Pressure Sewer. The storm sewer measures 6 

feet and has a gated control and a hand-operated hoist (USACE 1969). Two vertical intakes measuring 7 x 

8 feet are protected by trash racks. Its capacity is a little more than 3.1 million gpm (Furlong et al. 2003, 

5). 

Coombs Creek Pressure Sewer 

The USACE built the “New” Coombs Creek Pressure Sewer (also known as Big Coombs) in 1957 during 

its 1950s strengthening project (USACE 1989). This additional pressure sewer was constructed due south 

of and parallel to the original 1928–32 Coombs Creek Pressure Sewer to provide additional discharge 

capabilities. The only physical evidence of this addition that was observed above ground during survey 

was the additional outlet gate structure for the Coombs Pressure Sewer, described under Property Type 6. 
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Belleview Pressure Sewer (formerly Mill Creek) 

 

Figure F-39. Berm Covering the Underground Belleview Pressure Sewer 

The Belleview Pressure Sewer is located at the East Levee upstream from the Corinth Street Viaduct 

(Figure F-39). Originally known as the Mill Creek Pressure Sewer, the Belleview Pressure Sewer differs 

from the other pressure sewers in the Dallas Floodway in design. This pressure sewer has a width of 16 

feet and a height of 12.8 feet and is a modified horseshoe shape. The associated storm sewer is controlled 

by a gated control feature similar to the Dallas Branch Pressure Sewer in its operation; however, the gate 

on the Belleview Pressure Sewer measures 12 x 17 feet. The Belleview Pressure Sewer has more than 2.6 

million gpm in capacity. 

Lake Cliff Pressure Sewer 

The Lake Cliff Pressure Sewer is located at the West Levee just upstream from the Houston Street 

Viaduct and has 396,317 gpm capacity. The structure is located within the levees and contains a gated 

outlet structure, sluices, and intake structure. The associated conduit measures 7 feet in diameter with a 6- 

x 8-foot box section. A circular intake structure with a diameter of 22 feet is also located at this site along 

with two circular sluice gates, an 18-inch diameter structure and a 24-inch diameter structure. Each of the 

sluices associated with the Lake Cliff Pressure Sewer is run by a hand-operated floorstand and portable 

hoist. Along the levee is a gated outlet structure consisting of a triple 6- x 8-foot sluice gate on the 

pressure sewer and two 6- x 8-foot sluice gates on the gravity sluices alongside the pressure sewer. Two 

8-foot-diameter flap gates are associated with the two gravity sluices on the outlet structure.   

Turtle Creek Pressure Sewer 

The Turtle Creek Pressure Sewer is located at the East Levee between Sylvan Avenue and Continental 

Street and has more than 1.7 million gpm capacity. The structure consists of four separate structures 
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including a diversion dam with spillway, an intake structure, a conduit, and a gated outlet structure. The 

emergency spillway is a 175-foot-high concrete structure with a crest elevation of 419.5 feet adjacent to 

the pressure sewer intake. Also located at the pressure sewer intake is a trash rack, which has a net area of 

460 square feet. The pressure sewer itself is controlled by a gate at the downstream end of the structure 

and has four 8- x 10-foot sluice gates at the outlet end of the pressure sewer along the river side. The 

concrete control tower for the pressure sewer is run by four hand-operated gate hoists to control flood 

levels and is located within the levees. 

Woodall Rodgers Pressure Sewer  

The Woodall Rodgers Pressure Sewer is located at the East Levee downstream from the Continental 

Street Viaduct and upstream from the Dallas Branch Pressure Sewer. The line was added to the floodway 

in 1979 when the Woodall Rodgers Bridge was constructed across the floodway.  

Dallas Branch Pressure Sewer 

The 1932 Dallas Branch Pressure Sewer is located at the East Levee just downstream from the Woodall 

Rodgers Pressure Sewer, and has a capacity of 256,731 gpm. A gated control structure manages the 12-

foot Dallas Branch Pressure Sewer and consists of one gate 12 feet, 6 inches by 13 feet. This gate is 

operated by two floorstands that are interconnected and can be operated manually or with a portable 

power hoist. 

PROPERTY TYPE 6: OUTLET GATE STRUCTURES 

 

Figure F-40. Turtle Creek Outlet Gate Structure 

Physical Description 

Outlet gate structures are outspill structures that carry stormwater from the pressure sewers and pumping 

plant facilities out to the river channel to avoid flooding. Although they are connected to the pumping 
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plants and pressure sewers, they are physically separated from these facilities by the levee walls, and their 

location of the inside of the overbank. The outlet gate structures carry discharged stormwater to the 

interior of the floodway via concrete box culverts (Figure F-40).  

Components of the outlet gate structures include tall concrete towers that house gate hoists. These hoists 

operate to open or close the sluice gate below the tower. The tops of the hoists are accessible at an 

operation deck atop the tower. Outlet gate structures include concrete towers typically around 30 feet tall 

and 8 feet deep, while their width parallel to the levee walls can vary from 13 up to 50 feet. The operation 

deck is connected to the top of the levee wall by a narrow service bridge composed of a steel-plate girder 

deck and walkway enclosed by a metal-pipe handrail. The bridges vary in length according to the distance 

spanned, ranging between approximately 45 to 90 feet in length. It connects the top of the intake tower to 

the river side of the levees just below the crown, where the bridge is anchored into the levee side with 

concrete footings (USACE 1953, 1956c, 1969).  

Below the base of the tower is an outlet opening of the sluiceway that carries stormwater from the 

pressure sewer or pumping plant to release it into a discharge channel within the overbank. The opening is 

below the grade of the overbank, has a concrete header at the opening, and flanking concrete wing walls. 

An automatic flap gate keeps the water from back-flowing into the landside of the levee. Open channels 

connect the outlet structure to the diversion channel. 

The outlet gate structures are associated with all six pumping plant facilities, A (Able), B (Baker), C 

(Charlie), D (Delta), Hampton Road, and Pavaho; seven pressure sewers, Belleview, Old Coombs Creek, 

Coombs Creek, Dallas Branch, Lake Cliff, Turtle Creek, and Woodall Rodgers; Elm Fork Sluice; and the 

60-inch E.B.I. Emergency Control Structure. 

Structural History 

The earliest outlet gate structures were constructed by the USACE during the 1950s strengthening project. 

Existing Condition 

All of the outlet gates observed within the floodway appear to be in good condition and no deterioration 

was observed. Several of the outlet gate structures had spray-painted graffiti, which is a superficial 

alteration that does not substantially alter the structures’ condition. 
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Property Type Resources 

Pumping Plant A (Able) 

 
Figure F-41. Pumping Plant A (Able) Outlet Gate Structure, with Concrete Valve Vents  

in the East Levee 

The outlet gate structure base at Pumping Plant A consists of a 4- x 4-foot double box culvert that is 20 

feet long (Figure F-41). The tower housing the gates, stems and floorstands is 4 x 11 feet in footprint and 

44 feet high. The pump outlet pipes over the top of the levee are 39-inch diameter and 48-inch diameter 

pipes that are placed on a concrete pad at the knee of the pipe and covered by compacted backfill. Access 

manholes to the pipe valves are provided at the levee crown with ventilation slots near the top, housed in 

concrete boxes. The outspill opening consists of concrete cantilever-type retaining walls and a 6-inch 

concrete paved apron with a cut-off wall at the downstream edge to the discharge channel (USACE 

1969). 

Pumping Plant B (Baker) 

Figure F-42. Pumping Plant B (Baker) Outlet Gate Structure 
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The outlet gate structure for Pumping Plant B consists of the outlet opening of four 6-foot-diameter 

gravity sluices that run through the levee to the outlet gate (Figure F-42). All four sluices have 

corresponding gate control valves housed within the concrete tower. The outlet structure consists of a 

concrete headwall, wingwalls, and apron (USACE 1969).   

Pumping Plant C (Charlie) 

  

Figure F-43. Pumping Plant C (Charlie) Outlet Gate Structure 

Pumping Plant C has a gate control structure consisting of two 4- x 4-foot sluice gates with two 4- x 4-

foot flap gates and corresponding control valves (USACE 1969) (Figure F-43). 

Pumping Plant D (Delta) 

  

Figure F-44. Pumping Plant D (Delta) Outlet Gate Structure 

Like Pumping Plant C, Pumping Plant D has a gate control structure consisting of two 4- x 4-foot sluice 

gates with two 4-foot flap gates and corresponding control valves (USACE 1969) (Figure F-44). 
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Hampton Road Pumping Plant 

  

Figure F-45. Hampton Road Pumping Plant Outlet Gate Structure 

The Hampton Road Pumping Plant has a gate control structure consisting of one hoist and stem. The flap 

gates on the outlet are recessed at the back of retaining wingwalls. Large rip rap lines the top and sides of 

the end of the discharge channel. 

Pavaho Pumping Plant 

 

Figure F-46. Pavaho Pumping Plant Outlet Structure 

The Pavaho Pumping Plant’s Outlet Gate Structure lacks a hoist tower, but consists of a headwall, wing 

walls, and apron with flap gates on the outlets (Figure F-46). The discharge chamber consists of two 6- x 

8-foot sluice gates for control of gravity flow with motor-operated floorstands to operate the gates located 

in the pump house. 



 
 Dallas Trinity River Floodway  

NEPA Cultural and Historic Resource Inventory Form                       
Continuation Sheet 
 
Section:  G. Geographical Data               Page  49  
 
Belleview Pressure Sewer 

Figure F-47. Belleview Pressure Sewer Outlet Gate Structures 

The USACE added the Belleview Pressure Sewer Outlet Gate to the 1928–31 pressure sewer in the 

1950s. The sluice gates are housed in the 27-foot tall reinforced concrete tower with a 68-foot access 

bridge. The tower includes two interconnected floorstand-type hoists. 

Old Coombs Creek Pressure Sewer 

 

Figure F-48. Old Coombs Creek Pressure Sewer Outlet Gate Structures 

The USACE added the Old Coombs Creek Pressure Sewer Outlet Gate to the 1928–31 pressure sewer in 

1989. It consists of four 96 x 120-inch sluice gates housed within a 47-foot concrete tower structure with 

an 8-foot-wide access bridge (Figure F-48). The outspill opening consists of cantilevered retaining 

wingwalls, a paved apron with baffle blocks, and end sill. Also included are a structure consisting of a 6-

foot-diameter storm sewer by adding a concrete box conduit 7 feet, 6 inches by 7 feet, 6 inches and an 

outlet structure with cantilever type walls and apron with 8-foot diameter flap gate. The city of Dallas 
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replaced the foundation of the outlet gate’s walkway in the 1990s (City of Dallas Flood Control District 

2010). 

  

Figure F-49. Coombs Creek Pressure Sewer Outlet Gate Structures 

The Coombs Creek Pressure Sewer’s Outlet Gate structure was built in the 1957 when the USACE 

constructed an additional pressure sewer line adjacent to the original 1928–32 line, to the north (Figure F-

49). 

Dallas Branch Pressure Sewer 

  

Figure F-50. Dallas Branch Pressure Sewer Outlet Gate Structures 

The USACE added the Dallas Branch Pressure Sewer Outlet Gate to the 1932 pressure sewer in the 

1950s. Sluice gates 13 feet by 12 feet are contained within the 38-foot tall reinforced concrete tower. The 

bridge is approximately 45 feet long. The gate structure exits into a two-cell box conduit with flared 

concrete wingwalls and apron. The outspill openings have eight 6- x 6-foot flap gates. 
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Lake Cliff Pressure Sewer 

  

Figure F-51. Lake Cliff Pressure Sewer Outlet Gate Structures 

The Lake Cliff Pressure Sewer Outlet Gate is attached to the pressure sewer’s 325-foot conduit, which is 

flanked on each side by a 6- x 8-foot box culvert that terminates at the gate structure (Figure F-51). The 

gate structure houses three 6- x 8-foot sluice gates and is 20 feet long by 27 feet, 6 inches wide at the 

base. The tower portion is 6 feet by 27 feet, 6 inches and houses three stems and hoists. The gate structure 

includes a three-cell, 8- x 8-foot box conduit 28 feet long, which ends at the outlet opening onto the 

spillway and discharge channel. This opening consists of flared concrete cantilever wingwalls and a 6-

inch concrete-paved apron with a cut-off wall at the downstream edge (USACE 1969). 

Turtle Creek Pressure Sewer 

 

Figure F-52. Turtle Creek Outlet Gate Structures 

The Turtle Creek Outlet Gate structures consists of four 10- x 10-foot-diameter outspill openings to the 

discharge channel (Figure F-52). Each sluice includes slide gates at the entrance to the gate-control tower, 
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and four circular flap gates are installed at the portal head wall. The control tower is supplied with 

electrically-operated gate hoists located on the operation decks. A foot bridge is provided from the 

tower’s operation deck to the top of the East Levee (USACE 1969). 

Woodall Rodgers Pressure Sewer 

 

Figure F-53. Woodall Rodgers Pressure Sewer Outlet Gate Structures 

The Woodall Rodgers Pressure Sewer Outlet Gate Structure was added to the floodway in 1979 (Figure 

F-53). It is located upstream (to the northwest) from the Dallas Branch Pressure Sewer, and terminates at 

the East Levee. 

Elm Fork Sluice Outlet Gate 

 

Figure F-54. Elm Fork Sluice Outlet Gate Structure 

The Elm Fork Sluice terminates at a gate control structure with one 36-inch diameter circular sluice gate 

and an outlet structure with trash bars (USACE 1969) (Figure F-54). 
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PROPERTY TYPE 7:  INTAKES 

Physical Description 

Intake structures are large openings where water enters into the floodway’s system of sluiceways and 

culverts. Intakes within the Dallas Floodway system are associated with the larger pumping plants and 

pressure sewers in the interior drainage system. Generally, when intake structures within the floodway are 

associated with the pumping plants, they adjoin the pump houses and consist of concrete approach wing 

walls and apron, a raking platform, and a trash rack. The aprons associated with the approach wing walls 

serve to prevent erosion by flowing water. The raking platform and trash rack serve to remove debris 

from the water held in sump areas before it is moved to the riverside of the levees.  

The intakes in the Dallas Floodway are all constructed of poured concrete with metal piping on the 

interior. The associated wing walls and aprons are also concrete with metal raking platforms and trash 

racks. 

Structural History 

The intakes associated with the three 1928 pressure sewers, Coombs Creek, Dallas Branch, Belleview, 

were located far enough upstream in the watershed to develop sufficient head to discharge against flood 

stages in the floodway. Construction on the interior drainage began with the construction of these three 

earliest pressure sewers, and was completed by the USACE in the 1950s. Although the Turtle Creek and 

Lake Cliff intake structures were part of the original 1928 design of the floodway, they were constructed 

by the USACE in 1955. The Coombs Creek Intake structure was also constructed by the USACE in the 

1950s. 

Existing Condition 

Only the intake openings could be observed in the field. All intake resources appeared to be in good 

condition. 
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Property Type Resources 

Coombs Creek Intake 

Figure F-55. Coombs Creek Intake 

The 1957 Coombs Creek intake structure consists of an 18-foot, 6-inch semi-elliptical concrete conduit 

opening with a large, angled trash grate attached (Figure F-55). The structure is embedded into the side of 

the West Levee walls, and includes concrete wingwalls. A metal-pipe handrail sits atop these concrete 

header and wingwalls. 

Turtle Creek Intake 

 

Figure F-56. Turtle Creek Intake 
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Figure F-57. View toward Turtle Creek Intake and adjacent concrete wall of its diversion dam 

The Turtle Creek Intake structure is located near Fairmount Street. It consists of a diversion dam across 

Turtle Creek, with a 175-foot concrete spillway overflow as well as two earthen overflows that are 100-

feet in length (Figures F-56 and F-57). Downstream of the spillway overflow is a concrete stilling basin 

with two rows of baffle blocks. The entrance to the intake is covered by an angled trash rack, which leads 

to an underground poured concrete approach channel to the East Levee that is 7,800 feet long (USACE 

1969). 

Lake Cliff Intake 

 

Figure F-58. Lake Cliff Intake 

The Lake Cliff intake structure is a circular spillway located within Lake Cliff in the Oak Park 

neighborhood of Dallas (Figure F-58). A concrete, cylindrical stem structure rises from the lake bed and 

opens vertically and is flush with the surface water. The top of this opening is enclosed by a metal-pipe 

handrail. The base of the structure is then connected to a pressure sewer that runs under the lake and the 

adjacent Colorado Boulevard (USACE 1969). 
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PROPERTY TYPE 8:  SLUICES AND CULVERTS 

Physical Description 

Sluices and culverts are water channels controlled by a gate utilized to direct water levels. The gravity 

sluices in the floodway are typically associated with a pumping plant and are located along the outer 

edges of the east and west levees. In the case of the Trinity River, the sluiceways are reinforced concrete, 

gravity structures that are located in areas prone to flooding. The sluiceways along the floodway all utilize 

automatic and manual gates.  

A total of six sluices in the Dallas Floodway were inventoried and evaluated:  the Elm Fork Sluice, Eagle 

Ford Sluice, Ledbetter Dike and Sluice, and three other sluices located in the Northwest Levee. These 

sluices were part of the original 1928–1932 construction or were included in the USACE’s construction 

drawings for the 1950s enhancement project. All the sluices are controlled by an automatic flap gate as 

well as a hand operated sluice gate. There are two named culverts with associated Control Structure Gates 

(C.S.G.); the Grauwyler Road C.S.G. and the Ledbetter C.S.G. Both C.S.G.s help control flood water 

leading to pumping plants via the former Trinity River channel. 

Structural History 

In 1928, interior drainage was accommodated by a system of gravity sluices functioning alongside the 

culverts. The Elm Fork Sluice appears to have been original to the 1928–32 construction of the floodway. 

Construction plans in 1952 indicate that existing sumps in the locations of Eagle Ford Road and Ledbetter 

Drive were converted into culverts during the USACE’s strengthening project in the 1950s (USACE 

1952).  

The USACE’s 1950s improvements added the Eagle Ford Sluice, the Sluice and Dike near Ledbetter 

Drive, and the Grauwyler Road Culvert. Plans describe numerous culverts added throughout the 

floodway’s interior drainage system, including three concrete box culverts under Vilbig Road, three under 

Hampton Road, and two under Westmoreland Road (USACE 1952).  

The Northwest Levee originally included three ca. 1929 gravity sluices at the north, east, and southeast 

sections of the levee (USACE 1989). The sluices at the north and southeast locations were abandoned 

after the 1990 flood and were replaced by the addition of a second “new” pump station. 

Existing Condition 

Only the openings of the sluices and culverts could be observed in the field. These visible portions of the 

sluices appeared to be in good condition in terms of design, materials, and form. 
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Property Type Resources 

Elm Fork Sluice 

The Elm Fork Sluice is used to provide drainage water from the Elm Fork. This sluice consists of a 36-

inch diameter gate-controlled channel, which passes through the East Levee near Bachman Lake. In the 

1960s, the sluice was extended 36 feet on the inlet side and a new 15-foot-wide head wall structure was 

added. This included a control gate structure with one 36-inch diameter circular sluice gate and trash bars 

(USACE 1969; City of Dallas Flood Control District 2010). 

Eagle Ford Sluice 

 

Figure F-59. Eagle Ford Sluice 

The Eagle Ford Sluice is located in the 2,000-acre Eagle Ford and West Fork area adjacent to the West 

Levee. The sluice is a two-cell 4-foot, 6-inch by 4-foot, 6-inch box conduit with an automatic flap gate 

and a hand-operated sluice gate (Figure F-59). It includes an outlet structure (USACE 1969). 

Ledbetter Sluice and Dike (Canada Drive Sluice and Dike) 

 

Figure F-60. Ledbetter Drive Dike and Sluice 
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Figure F-61. View of Ledbetter Drive dike 

Located in the old channel of the West Fork of the Trinity River adjacent to the intersection of Kilgore 

Street and Ledbetter Drive, the Ledbetter Dike C.S.G. (also known as Canada Drive Sluice and Dike) 

contains two drainage ditches with an earthen causeway between them and two pumps within the berm. 

As designed, the Ledbetter Sluice and Dike is an earth dike with a maximum height of 30 feet with a 10-

foot crown, seal coating, and a 3:1 side slope (Figures F-60 and F-61). Additionally, the Ledbetter Dike 

was designed to contain two 48 x 72-inch concrete sluices with hand-operated hoists to control the gates 

(USACE 1960). A later modification in the 1960s added a gate-control structure, a two-cell 4- x 6-foot 

conduit, and an intake and outlet structure for that conduit (USACE 1969). In the 1990s, automated gate 

operators were added to allow for remote operation and pressure transducers were installed for reading 

water levels on both the upstream and downstream sides (City of Dallas Flood Control District 2010). The 

Ledbetter Dike C.S.G. is connected to Pumping Plant D (Delta) via the old river channel of the West Fork 

of the Trinity River, where the stormwater collects at the pumping plant’s sump for drainage into the 

floodway. 
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Grauwyler C.S.G. 

  

Figure F-620. Grauwyler C.S.G. 

The Grauwyler C.S.G., or culvert, located at Grauwyler Road, consists of an intake structure with a 60-

inch diameter sluice gate at the opening of a 60-inch diameter concrete pipe culvert (USACE 1969) 

(Figure F-62). The original culvert was modified with a Control Gate Structure in 1960. As with the 

Ledbetter Dike C.S.G., automated gate operators to allow for remote operation and pressure transducers 

for reading water levels on both the upstream and downstream sides were installed in the 1990s (City of 

Dallas Flood Control District 2010). The Grauwyler C.S.G. is connected to the Hampton Pumping Plant 

via the old river channel of the Elm Fork of the Trinity River, where the stormwater collects at the 

pumping plant’s sump for drainage into the floodway. 

Northwest Levee Sluices 

Both the “old” and “new” pump stations at the Northwest Levee in Irving include a sluice with a sluice 

gate through which water is diverted through the sump areas on the interior side of the levee wall and 

discharged to the Elm Fork Diversion Channel. A newer gravity sluice consisting of four 66-inch 

reinforced concrete pipes (RCP) was added to the area of the Loop 12 highway crossing the levee in 

1974. This sluice drains water to the sump area along the toe of the Northwest Levee. 
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PROPERTY TYPE 9: SUMPS 

 

Figure F-63. Sump ponds near Harry Hines Boulevard 

Physical Description 

The sumps are drainage ditches that collect local stormwater runoff and discharge it into culverts 

throughout the floodway system (Figure F-63). They are most often located next to the land side of the 

levee walls where stormwater collects, with a 15 to 40-foot distance between the levee toe and the sump. 

The sump’s angled sidewalls range from 1:1 to 1.5:1 or 1:3 in slope, and are an average of 20-feet deep. 

Their shape can vary widely to accommodate the topography or structures in their location. Sumps are 

typically located adjacent to pumping plants, where large sumps exist outside of the levees. Low-lying 

sumps, or wetland sumps, often contain permanent water, and thus also contain vegetation. 

Structural History 

The original sumps constructed in 1928 consisted of the old channels of the Elm Fork, West Fork, and 

Main Stem of the Trinity River, as well as the borrow ditches created during levee construction. The 

overbank originally included sumps on both the river side of the floodway as well as the land side, but the 

river side sumps were removed during the USACE’s strengthening project between 1953 and 1959 

(USACE 1969). During that time, the USACE upgraded the sumps located at Eagle Ford Drive and 

Ledbetter Drive with gated culverts and dikes (USACE 1952). The city of Dallas also built six additional 

6- x 6-foot concrete box culverts through the East Levee at Pumping Plant B (Baker) (Furlong et al. 

2003). 

Existing Condition 

The sump areas appear to be in good condition overall. 
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Property Type Resources 

In 1969, 373 sumps of all sizes were noted to exist throughout the entire Dallas Floodway system 

(USACE 1969). They primarily flank the land sides of the levee walls where stormwater collects for 

drainage into the diversion channel, and thus are primarily associated with the floodway’s six pumping 

plant complexes (refer to Property Type 4 for discussions of these sumps). 

The old Trinity River channel is still located in its original meandering path north of the East Levee wall 

to serve as part of the interior drainage system in the industrial district north of the floodway. It serves as 

a basin, or sump, in which to collect and divert stormwater to the pumping stations along the East Levee; 

Pumping Plant A (Able), Pumping Plants B (Baker), and the Hampton Pumping Plant. 

Additionally, the Northwest Levee sump serves as the catch basin for the Northwest Levee’s two pump 

stations. The sump area extends along the interior of the levee wall. It typically carries about 6 to 12 

inches of water and is covered in mowed grass. 

PROPERTY TYPE 10:  EMERGENCY CONTROL STRUCTURES 

Physical Description 

Emergency control structures within the Dallas Floodway allow for the closure of two sanitary sewer 

lines that cross the East Levee, if necessary, due to excessive leakage or failure during periods of high 

water. The 60-inch emergency control structure associated with the Dallas Floodway was constructed at a 

60-inch sanitary sewer crossing that flows under the East Levee. This structure contains a concrete 

bulkhead, which can be lowered into a closed position when necessary. The associated building is a one-

story poured-concrete structure with a rectangular plan. The building is enclosed by a six-foot chain-link 

fence. 

Structural History 

The USACE added the 60-inch Emergency Control Structure at the end of the East Tie Back Levee in the 

late 1950s during the strengthening project of the Dallas Floodway. 

Existing Condition 

The emergency control structures appear to be in good condition overall. No changes were observed. 
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Property Type Resources: 

60-inch E.B.I. Emergency Control Structure 

 

Figure F-64. 60-inch E. B. I. Emergency Control Structure 

The 60-inch E. B. I. Emergency Control Structure is located at the end of the East Tie Back Levee near 

Harry Hines Boulevard, due north of Regal Row (Figure F-64). The structure is adjacent to a sump pond 

and the Park Cities Water Treatment Plant. This facility is a bulkhead gate structure surrounding a 5-foot-

high horseshoe conduit, and measures 5 feet, 8 inches by 6 feet in 9-inch-thick concrete (USACE 1969). 

The structure includes a small outlet gate structure including a concrete tower housing gate hoists for the 

sanitary sewer culvert below it (USCAE 1956a). 

East Bank Interceptor 

 

Figure F-65. East Bank Interceptor 

The East Bank Interceptor is located at the East Tie Back levee along with the Emergency Control 

Building (Figure F-65). It is a valve structure housing a 36-inch diameter concrete pipe. It appears to be 
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housed within a concrete platform at the sump ponds in this area. Access is restricted and the area is 

enclosed by a chain-link fence. 

PROPERTY TYPE 11:  NON-HYDRAULIC PHYSICAL FEATURES 

The non-hydraulic physical features within the Dallas Floodway engineering system are those that do not 

contribute to the function of the floodway drainage system, but that physically contact the floodway’s 

overbanks. These include bridges and viaducts, electrical towers and power lines, and a recreation area; 

these are illustrated in Figure F-66. The bridges, viaducts, and electrical power lines cross over the 

floodway but include piers that set into the floodway’s overbanks. 

Bridges 

Twenty-two bridges, including the ruins of a former bridge, cross over the floodway (Table F-2). The 

footprint of the bridges’ supporting piers within the overbanks varies by bridge, but generally consists of 

concrete footings underneath the bridge spans (Figure F-67). These footings do not impact the function of 

the floodway’s overbank area during flood events.  

Many of these bridges existed before the Dallas Floodway was created or were built between its initial 

construction and the USACE’s strengthening improvements completed in 1959. Although the bridges are 

physical features within the floodway, they serve as transportation connections of the greater city of 

Dallas and do not enhance or detract from the floodway’s flood control engineering operation.  
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Table F-2.  Bridges Over the Dallas Floodway 

Site Description 
Date of 

Construction 
Significance 

AT&SF Railroad Trestle 1926 
Significant for Association with 
Design 

DART Bridge 1992 Not Significant 

Corinth Street Viaduct 1931 
Significant for Association with 
Events 

Cadiz Street Viaduct (eastbound side of IH-
35E/U.S. 67/U.S. 77) 

1929–1931 Not Significant 

IH-35E/U.S. 67/U.S. 77 Westbound Bridge Circa (ca.) 1956 Not Significant 
Jefferson Viaduct 1975 Not Significant 
Houston Street Viaduct 1911 Significant 
IH-30 (Tom Landry Fwy) Bridge Ca. 1960 Not Significant 

Commerce Street Viaduct 1930 
Significant for Association with 
Events and Design (2001) 

Union Pacific Railroad Bridge (formerly the 
Southern Pacific Railroad Bridge) 

Pre-1930 
Significant for Association with 
Design 

Margaret Hunt Hill Bridge Under construction Not applicable (N/A) 
Continental Street Viaduct (formerly the 
Lamar-McKinney Viaduct) 

1934 
Significant for Association with 
Events and Design (2001) 

Sylvan Avenue Bridge 1958 Not Significant 

Hampton Road Bridge 
Currently 
undergoing 
reconstruction 

Not Significant 

Westmoreland Road Bridge 1990 Not Significant 
SH 356 Bridge 1963 Not Significant 
Chicago, Rhode Island, and Pacific Railroad 
Bridge/DART Bridge 

Ca. 1930s; later 
alterations 

Significant for Association with 
Design 

Proctor Street Bridge Ca. 1930s 
N/A (Demolished in mid-1980s; 
remnants only) 

SH 183 (J. W. Carpenter Fwy) Bridge (over 
West Levee and Northwest Levee) 

1959 Not Significant 

Stemmons Fwy/U.S. 77 Bridge Ca. 1959 Not Significant 
SH 482 (Storey Ln) Bridge (over Northwest 
Levee) 

1942, 1982 Not Significant 

Loop 12 (Walton Walker Blvd) Bridge (over 
West Levee and Northwest Levee) 

1969 Significant 
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Figure F-67. Union Pacific Railroad Bridge, Looking Southwest 

Power Lines 

Power lines and electrical towers were included in the original plans set forth in 1928 and again were 

accommodated in the USACE’s plans in 1955. They currently still exist within the floodway overbank. 

Many of these towers and lines have since been replaced with upgraded structures since the USACE’s 

improvements in the 1950s, as necessary. The towers’ footprints within the overbank consist of single 

piers set into concrete footings (Figures F-68 and F-69). Like the bridges, the power lines are non-

hydraulic physical features within the Dallas Floodway that neither enhance nor detract from the 

floodway’s function as an engineering system for flood control. 

 

Figure F-68. Power Line on the Overbank next to the West Levee due South of the  
Commerce Street Viaduct, Looking Southeast 
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Figure F-69. Power Line on the Outside of the East Levee, Looking Southeast 

Parks  

Although parks were part of the original floodway plans for the overbank in 1928–32 and again in the 

1950s, they were planned as non-hydraulic physical features that do not contribute directly to the Dallas 

Floodway’s engineering operations. Rather, the existing park and designated open spaces within the 

overbanks are neutral features that neither improve nor hinder the floodway’s operations. These areas are 

the Dallas County Open Space and Trammell Crow Lake Park. 

Dallas County Open Space has a designated 65-acre area adjacent to the West Fork, near Hunter-Ferrell 

Road and Singleton Boulevard. This area is undeveloped, but provides public access to fishing, canoeing, 

and boating on the West Fork of the Trinity River (USACE 1989). 

Trammell Crow Lake Park, located at 3700 Sylvan Avenue, was constructed in 1985 by the city of Dallas 

(Figure F-70). The park is approximately 20 acres, and includes a 2.5-acre pond, walkways and benches, 

a picnic area, landscaping, an open field with sculptures, and a hard-surface parking area adjacent to 

Sylvan Avenue, due west. The park also has boat ramp access to the Trinity River diversion channel, 

which runs on the south side of the park. The grassy field adjacent to Trammell Crow Lake has concrete 

sculptures of life-sized cows. Development of the Trammell Crow Lake Park involved in-filling the land 

and planting trees for landscaping (USACE 1989). 
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Figure F-70. Aerial View of Trammell Crow Lake Park (Google Maps) 
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ANALYSIS 

The following sections include an analysis of the significance and ability to convey significance of the 

Dallas Floodway. It explains the relationship of the resource to types of significance, and proposes a 

period of significance. The assessment of its ability to convey significance identifies the essential physical 

features of the Dallas Floodway and is based on a comparative analysis of historic features and existing 

conditions. Ability to convey significance is assessed for the overall resource as well as for individual 

structural components. 

This analysis categorizes the Dallas Floodway as a single resource system. The floodway comprises an 

array of engineered components (10 different types of hydraulic physical features) that were designed and 

configured as one system to prevent floods. The floodway is one large structure made up of numerous 

interconnected structural components related by function and physical development. The components of 

the floodway function together to collect, drain, and contain water. The floodway’s hydraulic physical 

features (property types 1–10) are the engineering components that make it operate as a unified unity to 

control floodwater and bypass urban Dallas. The Dallas Floodway would operate regardless of the 

presence of the non-hydraulic physical features, such as the bridges and power lines, which are not 

engineering components of the floodway’s operation. Therefore, this inventory analyzes the Dallas 

Floodway as one contiguous entity that includes all of its underground and aboveground components as 

one engineering system working in concert. 

Significance 

The Dallas Floodway has significant historical associations with flood control and the history of city 

planning and community development in Dallas. It comprises a major flood control and reclamation 

project that facilitated the physical expansion and growth of Dallas through the middle of the twentieth 

century.  

The floodway possesses local significance in the area of community planning and development for 

providing regional flood control and stormwater management that was instrumental to the development of 

Dallas and surrounding communities. The most devastating flood in the city’s history occurred in May 

1908 and catalyzed city planning in Dallas. At the time of the flood, the city had grown haphazardly on 

the east side of the Trinity River and was a tangle of streets and railroads. The river isolated the 

communities to the west and represented a barrier to the growth and development of Dallas. Dallas 

Morning News publisher and civic activist George Dealey persuaded the city of Dallas to hire landscape 

architect and city planner George Kessler to develop a city plan for Dallas. Flood control and reclamation 

of the Trinity River, accomplished through a massive engineering program, was at the heart of Kessler’s 

1911 A City Plan for Dallas, the first formal city plan for Dallas. A large-scale public works program 
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remained essential to Kessler’s update of the city plan in 1920 and to the 1926 Ulrickson Committee’s 

bond proposal plan for financing a myriad of citywide improvement projects.  

By the late 1920s, Dallas ultimately settled on a course of action for harnessing the Trinity:  to contain a 

relocated and channelized river within earth levees with the “necessary appurtenant structures” in order to 

reclaim more than 10,000 acres in the Trinity River floodplain (Myers, Noyes and Forrest Engineers 

1926). As outlined in the Ulrickson Committee’s plan, the floodway system was the primary part of a 

comprehensive plan for public works and civic improvements throughout Dallas that would be financed 

by property owners within the area to be reclaimed (i.e., bonds issued by the flood control districts), the 

city of Dallas, the county of Dallas, the railroads, and the utilities. Construction of the Dallas Floodway 

began in 1928, but the Great Depression thwarted the completion of the entire system as planned, 

resulting in a two-phase development of the floodway. During the second phase of development between 

1953 and 1959, the USACE Fort Worth strengthened the levee system, which had degraded under a lack 

of funding to maintain the structures, and enhanced the flood control drainage systems by adding three 

pumping plants and building the pressure sewers that had been left out during the cash-strapped first 

phase of development. Since its completion in 1959, the Dallas Floodway has effectively controlled 

flooding, enhancing the safety and welfare of Dallas’ citizens and protecting structures (including bridges 

and viaducts of state and Federal highways) and property. 

While the Dallas Floodway was integral to regional flood control and Dallas city planning efforts, just as 

importantly, it was instrumental (and continues to be) to the actual physical growth and development of 

Dallas. The floodway facilitated the growth of Dallas by providing thousands of acres of reclaimed land 

for development. Some development occurred in the vicinity of the floodway during the 1940s and 1950s, 

including initial commercial development in the Trinity Industrial District, and commercial and 

residential development in West Dallas. Substantial development occurred after the USACE Fort Worth 

District built the missing flood control drainage systems to complete the system in the late 1950s. 

Consequently, development in the Trinity Industrial District exploded in the 1960s and was nearly fully 

developed by the early 1970s. Stemmons Freeway, an important north-south connector in Dallas, is 

entirely within the reclaimed area. Stemmons Freeway enhanced the value of the reclaimed land adjacent 

to it and was a contributing factor to its commercial and industrial development. Trammell Crow and 

John and Storey Stemmons realized the enormous development potential of the reclaimed areas along the 

freeway, and along with the Industrial Properties Association, partnered to build several buildings in the 

1950s and 1960s that to this day, contribute to the economic vitality of Dallas. They include the 

Decorative Center, Furniture Mart, Trade Mart, Market Hall, and Apparel Mart. Other important 

developments in this area include the Anatole Hotel and the University of Texas Southwestern Medical 

Center and School. The Dallas Floodway changed the face of the city by providing large tracts of dry land 

that otherwise would not have been capable of meaningful development. 
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The Dallas Floodway does not have a direct association with the lives of persons significant in our past. 

Several individuals who made important contributions to the history of Dallas were involved in the Dallas 

Floodway project. They include George Dealey, Leslie Stemmons, and John Stemmons. Nonetheless, the 

Dallas Floodway is not the resource that best illustrates the respective important achievements and 

productive lives of these individuals.  

George Dealey had an instrumental role in the development of the floodway. Historical records indicate 

he was the first to champion the idea of reclamation of the Trinity River for development. He used his 

newspaper, the Dallas Morning News, to raise support for the project and organized a few different 

planning organizations to spearhead local efforts. Nonetheless, Dealey’s contributions to the city of 

Dallas are many, and the Dallas Floodway is likely not the best example of his historical contributions. 

The structure itself does not directly illustrate the important achievements of Dealey.  

Leslie Stemmons is associated with the development of the floodway system for his role in the 

establishment of the Dallas Floodway as the creator and supervisor of the City and County of Dallas 

Levee Improvement District, which developed the Joint Plan of Reclamation and oversaw management of 

floodway construction between 1928 and 1932. Within the history of Dallas, Leslie Stemmons is also 

noted as an important business leader and real estate developer. He was the developer of several 

subdivisions in Oak Cliff, owner and director of the Atlas Metal Works in West Dallas, and director of 

two other companies (Maxwell 2009b). Thus, although Leslie Stemmons’ association with the Dallas 

Floodway is historically significant, his association with the floodway falls just short of the level of 

significance required for this historic persons who made contributions to our historybecause his most 

significant achievements in community development are better illustrated by his other projects in Dallas.  

John Stemmons, son of Leslie Stemmons, helped to create the Dallas County Flood Control District, 

which operated and maintained the Dallas Floodway between 1945 and 1968 and contributed to the cost 

of strengthening the levees and constructing the missing interior drainage structures in the late 1950s. 

John Stemmons made important contributions to the history of Dallas through real estate development. 

John was president and part owner (along with his brother, Storey) of the Industrial Properties 

Corporation, which developed the Trinity Industrial District into an important business and industrial 

center in Dallas. The Industrial Properties Corporation, under the helm of John and Storey Stemmons, 

partnered with commercial real estate developer Trammell Crow in a number of successful commercial 

real estate ventures on reclaimed land in the Trinity River valley. Their multiple mart developments 

established Dallas as a leader in wholesale trade (TxDOT 2004, 27). As such, one or more properties 

associated with their complex of wholesale showrooms, such as Furniture Mart and Trade Mart, or the 

Trinity Industrial District are the best representatives of the important local historical contributions of 

John Stemmons, and not the Dallas Floodway. John Stemmons’ most significant achievements in 

community development are not illustrated by the floodway. 
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In consideration of association with design, the Dallas Floodway is a significant example at the state level 

of an engineering system designed for flood control in Texas and development enhancement in Dallas. 

Although the Dallas Floodway is not exceptionally innovative in terms of engineering, it does embody 

distinctive characteristics of a type, period, and method of construction. The Dallas Floodway moves 

massive amounts of floodwater rapidly through a highly developed urban area using basic floodway 

design concepts that have remained largely unchanged in principle but radically changed in execution due 

to the advances in the application of the science of hydrology. The entire Dallas Floodway as a hydraulic 

engineering machine clearly illustrates a pattern of features common to floodway resources through its 

presence of levees, pumping plant complexes, overbanks, pressure sewers, sluices, and all other hydraulic 

physical features that contribute to its function as a flood control machine. 

The Dallas Floodway expresses the visual, associative, and spatial qualities common to large-scale 

resources that are designed for flood control. As no two floodways are alike, the Dallas Floodway is 

individually tailored to meet the specific needs of moving Trinity River floodwaters from Dallas’ 

downtown and adjacent areas. Like all levees, the Dallas Floodway’s levees are continuous earthen berms 

that extend along the corridor of a body of water. A unique feature of the Dallas Floodway is the nearly 

one-half-mile-wide overbank between the two levee walls. The availability of the former floodplain 

during the 1920s made this distance possible, and it is a character-defining feature as a result.  

The Dallas Floodway was designed to be an engineering machine equipped to handle one of the nation’s 

highest-risk areas prone to flooding. To this end, the entire Dallas Floodway system illustrates levee 

design and floodway engineering between 1928 and the 1950s. The floodway’s first phase of construction 

consisted of steep 2:1-slope levee walls and four relatively small pumping plants. The USACE’s 

strengthening project illustrates the completion and enhancement of the 1920s engineering and design 

standards through its addition of two more pumping plants and additional pressure sewers, intakes, 

sluices, and outlet gate structures for all six pumping plants. Additionally, the USACE’s 1950s 

strengthening project exceeded the common 100-year SPF or 500-year SPF by improving the levees to an 

exceptional 800-year SPF to ensure protection from the floodwaters of the volatile Trinity River, thus 

enhancing the original design. Although the 1929–1932 levee design is not entirely visible underneath the 

USACE’s 1950s improvements, this historical evolution of engineering is visible through the four 1929 

Pumping Plants (Able, Baker, Charlie, and Delta), all of which are still present within the floodway.  

Thus, although the Dallas Floodway’s engineering may have employed well-established industry 

standards and designs of the 1928–1959 period, the floodway’s historic context demonstrates that the 

system was a singular and distinguished engineering achievement on the local level in Dallas, and at the 

state level in Texas. For these reasons the Dallas Floodway has been recognized by the Texas Section of 

the American Society of Civil Engineers for its reflection of “the practical application of civil engineering 



 
 Dallas Trinity River Floodway  

NEPA Cultural and Historic Resource Inventory Form                       
Continuation Sheet 
 
Section:  G. Geographical Data               Page  73  
 
practice with respect to providing a solution for a regional flooding problem that aided future economic 

development of the Southwest region” of the United States (Texas Section ASCE 1989). 

The floodway is not a resource that has yielded or is likely to yield information important in history or our 

understanding of it. There is a plethora of historical documentation about the planning and construction of 

the floodway and reclamation that provide a comprehensive understanding of the individuals and 

historical, political, and economical issues behind the project’s development. Likewise, historical records 

and the floodway itself document the design, construction, operations, and technologies of flood control 

engineering.  

Period of Significance 

A period of significance is “the length of time when a property was associated with important events, 

activities, or persons, or attained the characteristics” which make it significant. The period of significance 

of the Dallas Floodway is from 1928, the year construction began on the floodway, to 1959, the year 

construction was completed on the USACE’s strengthening of the system.  

The floodway is associated with the historic trend of flood control and reclamation of land for commercial 

and industrial development in Dallas; therefore, the period of significance is the span of time in which the 

floodway actively contributed to this trend. In this case, it is necessary to consider the span of time in 

which the floodway achieved the character on which this significance is based. The significance of the 

floodway began in 1928, when construction started on the levees and other components of the floodway. 

The period of significance extends to 1959, when construction of the entire floodway system as originally 

designed was completed. It does not end in 1932, when the construction of some of the original floodway 

components was finished because the Great Depression prevented completion of all the structural 

components necessary for the entire engineering system to work, i.e., prevent floods and drain the land for 

reclamation. While the levees held in the floods of 1935 and 1942, these floods demonstrated the poor 

condition of the system and the likelihood it would fail in the near future. Likewise, development was not 

practicable within the entire 10,000-plus-acre reclamation area after 1932 because of the incomplete 

nature of the system. Full implementation of a flood control system and reclamation for Dallas was not 

achieved until the USACE constructed the remaining components of the floodway and added structures to 

increase the capacity of the floodway. Upon completion of the floodway in 1959, Dallas finally secured 

long-term flood protection and thousands of acres of reclaimed land for commercial and industrial 

development; thus, 1959 terminates the period of significance.  

Ability to Convey Significance 

A resource that conveys its historic significance possesses several, and usually most, of these seven 

aspects:  location, design, setting, materials, workmanship, feeling, and association.  
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 To convey its historic identity, it is not necessary for a 

resource to retain all its character-defining physical features 

or characteristics, but it must retain its essential physical 

features.  

As an engineered flood-control system, the Dallas 

Floodway’s primary significance is its impact on community 

planning and development by enabling reclamation of the 

natural Trinity River floodplain. Its character-defining 

features are those that contribute to the Dallas Floodway’s 

historic significance for associations with events and design. 

They include the following: 

 Water features: diversion channel, discharge 

channels, and sump areas 

 Spatial organization: the floodway’s footprint in the 

city of Dallas, the width of the floodway between the levees, and its relationship with the adjacent 

urban areas outside of the levees 

 Vegetation: planted or natural growth that allows the levees and the overbank areas to be 

unencumbered to aid the floodway system operations 

 Topography: the approximate height of the levee walls that bracket the low, flat areas of the 

overbank area 

 Circulation: the maintenance roadways at the levee crowns and toes 

 Structures: the six pumping plants, pressure sewers, associated outlet gate structures, sluices, 

intakes, dikes, and emergency control structure 

The essential physical features required to identify the Dallas Floodway are as follows: 

 The levees (East and West), comprised of trapezoidal cross sections of earthen material designed 

to contain stormwater inside a floodway; 

 The diversion channels, to divert and redirect the natural flow of the Trinity River and its Elm and 

West Forks; and 

 The overbanks, to contain stormwater in concert with the levees. 

These physical features are essential because they define why the Dallas Floodway is significant as a 

flood control structure built to protect Dallas from floodwaters and allow community development. These 

physical features are also essential to defining when the floodway was significant. The historical 

appearance of the floodway was defined by the East and West Levees, the diversion channels, and the 

overbanks. This is illustrated when one compares aerial photographs of Dallas before the construction of 

A character-defining feature is a 

prominent or distinctive aspect, 

quality, or characteristic of a historic 

and cultural resource that contributes 

significantly to its physical character. 

An essential physical feature is a 

feature that defines both why a 

historic and cultural resource is 

significant and when it was 

significant. Essential physical features 

are the features without which a 

historic and cultural resource can no 

longer be identified. 
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the levees and diversion channels and clearance of the overbank (Figure E-8), during their construction in 

1929 (Figure E-9), and the present character and appearance of the floodway (Figure E-10). Without these 

essential physical features, the Dallas Floodway cannot effectively convey its significance. Without either 

the East or West Levee, it is not a floodway. Without the diversion channel, there would be no 

rechanneled Trinity River. Without the overbanks, there is not a way to contain the volume of floodwaters 

between the levees. 

Other physical features of the floodway comprise the aboveground interior drainage structures (i.e., the 

pumping plants, sluices, outlet gate structures, intakes), floodwater retention features (the old Trinity 

River channel), and the transportation nodes (bridges). These features are not essential physical features 

because they are not necessary to the identification of the floodway as a hydraulically-engineered system 

for flood control. The interior drainage structures function to convey water from the outside of the 

floodway to its interior. The old Trinity River channel functions as part of the interior drainage. The 

interior drainage structures support the eligibility of the Dallas Floodway through their function and 

design, but the Dallas Floodway can be identified easily regardless of the presence or absence of any 

particular interior drainage structure, which is dwarfed by the immense size and scale of the essential 

physical features that define and dominate the identity of the resource (Figure F-71). The bridges are also 

physical characteristics of the floodway even though they are not a component of the floodway itself and 

do not contribute to its function. The presence or absence of any particular bridge is not essential to 

convey the significance of the floodway. Although the bridges are visible across the floodway, they are 

relatively small in scale compared to that of the essential physical features of the floodway, which 

encompass 5.7 square miles. 
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Figure F-71. Aerial view of Dallas Floodway Looking Northwest above Jefferson Viaduct 

The Northwest Levee is not an essential physical feature because it does not help to identify when and 

why the Dallas Floodway is significant. If the Northwest Levee was removed, the Dallas Floodway could 

still be identified as the same engineered flood control system that was under construction in 1929 (Figure 

E-9). The same could not be said if either the East Levee or West Levee was removed. Furthermore, even 

though the Northwest Levee was initially related to the original floodway, it physically and operationally 

became divorced from the Dallas Floodway by its exclusion from the USACE enhancement project. The 

Northwest Levee was “officially” separated from the Dallas Floodway in 1968, when its operation and 

maintenance was transferred to the city of Irving as a hydraulic feature related to that city’s flood control 

system (Skipwith et al. ca. 2007).  

. A resource’s significance and essential physical features are the basis for determining which aspects its 

ablility to convey significance are most important. The aspects that are more important for the Dallas 

Floodway to convey its historical significance for association with events are Location, Setting, Feeling, 

and Association. In order for the Dallas Floodway to convey its significance in engineering , retention of 

Design, Materials, and Workmanship are more important than the other aspects. The Dallas Floodway is a 

dynamic and continuously functioning engineering system. As such, it requires routine maintenance and 
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periodic repairs and upgrades. The assessment of the ability of the resource to convey its significance, 

especially its design and workmanship, takes this into consideration. 

Ability to Convey Significance for Association with Events 

Location 

The floodway retains the ability to convey significance the aspect of location. The diversion channels and 

overbanks are in their original locations and although some channel erosion has occurred due to the 

dynamic nature of these hydraulic physical features, they generally follow their original alignment. No 

segments of the East or West Levees have been moved or re-aligned to take a different course. During the 

strengthening project between 1953 and 1959, which is within the period of significance, the USACE 

reestablished the 3:1 slopes from the original design by adding new layers of dirt fill to the crown and to 

the river side of the East and West Levees. As demonstrated in the cross sections of the working drawings 

(see Figure E-12), this shifted the levee crown’s center alignment by an average of 20 feet toward the 

river channel. However, the levees occupy the same base as to when they were constructed in 1929–1932; 

the strengthening of the East and West Levees added to the existing base by adding fill on the river side. 

The geographical linear footprint of the levees has not changed since completion of the USACE’s 

strengthening project in 1959.  

All the other hydraulic physical features of the floodway, such as the sluices, pressure sewers, and 

pumping plants, remain on the original sites in which they were built. Because the essential physical 

features as well as the other hydraulic physical features of the floodway are in the same place as where 

they were constructed, the floodway retains its ability to convey its significance in local community 

planning and development from 1928 to 1959 through location. 

Design  

For its historical significance under for association with design, design considers the larger-scale qualities 

of the Dallas Floodway design, such as the scale, configuration, and original intent and functionality, for 

its purposes in flood control and urban development. The important design elements of the Dallas 

Floodway are the levees, diversion channels, and overbanks, which collectively work to prevent flooding. 

In its earlier period of development, the floodway was designed with earthen levees constructed on each 

side of a relocated Trinity River and the river’s confluence with the West and Elm Forks. The diverted 

route of the river was designed as a straight channel excavated one-half mile west of its original snaking 

course, in the middle of the floodplain (the overbanks), which was cleared of obstructions save for a few 

telephone and power lines and the piers of existing and future vehicular or railroad bridges and viaducts. 

The new confluence of the West and Elm Forks with the Trinity River was also placed in the middle of 

the floodplain. The spatial arrangement of all the hydraulic physical features comprised a long and broad 

corridor of open land contained within embankments (the levees) that cut through the dense urban 
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environment of Dallas:  its central business district on the east and the communities of Oak Cliff and West 

Dallas on the west.  

During the 1950s period of enhancement of the Dallas Floodway by the USACE, the intent and 

functionality of the design of the floodway remained the same as in the earlier period of its development. 

As such, the design of the essential physical features for the 1950s enhancement shares the same overall 

design attributes from the early period of floodway development:  trapezoidal earthen levees containing a 

broad corridor of flat, nearly open land (the floodplain) through the city, and diverted river channels on 

straight alignments in the middle of the floodplain.  

The Dallas Floodway retains all the hydraulic physical features from its original design. Most 

importantly, the essential physical features of the floodway—the East and West Levees, the diversion 

channels, and the overbanks—are intact. However, the configuration of two segments of the levees has 

been altered by the addition of two new pipelines within the past ten years (Figure F-72). Earth and gravel 

cover the pipes as they extend over the levees. The pipes are approximately four feet tall and 12 feet wide. 

The pipes are then buried beneath the floodway proper (the overbanks). Given their relatively small size 

and scale in comparison to the levees (28 feet high and 10.9 and 11.7 miles long [West and East Levee, 

respectively]), the pipelines have an inconsequential impact on the design of the floodway (Figure F-73). 

 

Figure F-72. View South-Southwest of the Overbank Showing one of the New Pipelines on the 

Riverside Wall of the East Levee 
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Figure F-73. Aerial View Looking West Showing Scale of Pipelines Relative to Dallas Floodway 

The addition of the New Frazier Dam in 1965 comprises a relatively minor modification to the Elm Fork 

Diversion Channel. The city of Dallas built the dam for enhanced control of runoff. As a straight, dredged 

channel to carry redirected floodwaters, the Elm Fork Diversion Channel still physically and functionally 

performs as originally designed. No design changes to the Trinity River or West Fork diversion channels 

were observed. 

The original design for the floodway took into account crossings by five major viaducts and four minor 

roads, as one of the goals of preventing floods was to allow more reliable connections between Dallas and 

West Dallas and Oak Cliff. The levees were originally designed around the existing Houston Street 

Viaduct (Figure F-74), and the foundation of the viaduct was protected during construction of the main 

diversion channel (Myers, Noyes and Forrest Engineers 1926). During the 1950s strengthening project, 

the USACE designed the crown of the levees to be at or below the superstructure of existing bridges and 

viaducts and the side slopes to envelope existing bridge piers (USACE 1954b) (Figure F-75). The design 

also took into account the structures of bridges and roads that were under construction in the mid 1950s: 

U.S. 67 (the current westbound IH-35E/U.S. 67/U.S. 77), the Dallas Fort Worth Turnpike (the current IH-

30), and the Sylvan Avenue at-grade crossing.  

Pipeline at West Levee 

Pipeline at East Levee 
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Several more bridges (e.g., Jefferson Viaduct, Westmoreland Road, Irving Boulevard, SR 356, westbound 

SH 482, Loop 12, and DART) presently cross over the floodway, but the heights of the new bridges are 

nearly the same as that of the older bridges, so the spatial relationship of the new bridges to the floodway 

is quite similar. The decks of the post-1959 bridges are several feet above the crown of the levees (Figure 

F-76). Nonetheless, construction of these bridges did not alter the form, structure, or plan of the levees or 

other floodway component structures. Furthermore, the City and County of Dallas Levee Improvement 

District and the Dallas County Levee Improvement District No. 5 accounted for future bridges to cross 

over the floodway, and as such, specified in the Joint Plan of Reclamation certain design guidelines for 

bridges to protect the function of the levees, diversion channels, and overbank. The plan states:  “Existing 

and future structures such as bridges, viaducts, trestles, etc., crossing the floodway shall be without 

embankment between the levees with a channel span of approximately 150 feet, the balance of the 

structure to be trestle or pier and girder construction. The bottom of the superstructure of all bridges or 

other structures crossing the floodway shall be at or above levee grade and the structures shall be free 

from longitudinal bracing below levee grade” (Myers, Noyes and Forrest Engineers 1926). The foresight 

of the districts to plan for and provide specific design attributes for the inevitable addition of more bridges 

over the floodway has ensured the historic design and overall historic character of the floodway remain 

intact. 

 

Figure F-74. View Northwest of Arch of Houston Street Viaduct Spanning the East Levee 
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Figure F-75. View Northwest of Continental Street Viaduct (behind Woodall Rodgers Pressure 
Sewer Outlet Gate) Spanning the East Levee 

 

 

Figure F-76. View East-Southeast of the Houston Street Viaduct, Jefferson Boulevard Viaduct, and 
I-35 Bridge on and Over the West Levee 

 

The intent and functionality of the design of the floodway has remained the same as in its period of 

development between 1928 and 1959. Although a number of new physical features have been added to 

the floodway, they are largely consistent with the original design qualities and attributes of the floodway 
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system. The Dallas Floodway still retains a sufficient amount of its historic design elements to convey 

significance for its historical associations with community planning and development in Dallas from 1928 

to 1959. 

Setting 

Because much of its historical significance derives from the impact of the flood control system on the 

urban development of the city, setting must consider the intent of the Dallas Floodway to reclaim land for 

the expansion of the metropolitan area. During its early period of development, areas adjacent to the 

downstream end of the floodway consisted of urban commercial and residential development. The mid-

rise buildings of downtown Dallas rose to the east beyond the vacant hydraulic fill area. Bordering the 

west side were the residential neighborhoods of Oak Cliff and West Dallas. Largely undeveloped areas 

bordered the upstream sides of the floodway. By the later part of the period of significance, the 

development of the existing areas had intensified. A few high rises punctuated the Dallas skyline. 

Commercial and industrial development had expanded farther west, adjacent to the upstream half of the 

floodway. Only a small amount of industrial development had occurred in the hydraulic fill area.  

At the present time, the setting surrounding the floodway exhibits both continuity and change. The 

floodway system still defines the western edge of the business district and also delineates the east 

boundary of the communities of Oak Cliff and West Dallas. The floodway itself comprises open space 

between the two urban areas, linked by road and rail bridges. This same type of urban environment exists 

today, only the density of development in the communities on either side of the floodway has changed. 

Since 1959, the hydraulic fill area was completely developed into the Trinity Industrial District, and 

commercial, industrial, and institutional properties fill in the areas all along the north side of the floodway 

in great density. West Dallas completely encompasses the area south of the floodway, with low-rise 

residential, commercial, and industrial properties. 

Setting often reflects the basic physical conditions under which a resource was built and the functions it 

was intended to serve. The intent of the Dallas Floodway was not only to provide an open swath of land 

next to the city to contain discharged stormwater, but also to reclaim an otherwise undevelopable 

floodplain to enlarge the surface area of buildable land near Dallas’ central business district so the city 

could continue to grow. Thus, it is only natural that the setting of the area surrounding the floodway has 

changed since the USACE completed construction in 1959. No urban landscape is frozen in time. The 

urban environment surrounding the floodway evolved between the first and second phases of construction 

of the floodway, and it continued to evolve after the system was completed in 1959. Land reclaimed as a 

result of the floodway system was intended to be developed, and indeed, has been.  
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Considering the dynamic urban environment within which the floodway was built and continues to exist, 

the Dallas Floodway retains the setting to convey its significance with community planning and 

development in Dallas between 1928 and 1959. 

Materials 

Because the historical significance of the Dallas Floodway is largely derived from its function, the 

assessment of materials evaluates whether changes to the use of materials have affected the function or 

historic character of the floodway and its essential physical features. The original materials of the levees 

consisted of compacted clay soil covered with grass. The source of the fill used in the original 

construction of the levees is not known, but for the USACE strengthening project, the fill came from the 

material that was removed from the river side crown of the existing levees and from excavation of 

existing and new sumps in the floodway. After the levees were strengthened in the 1950s, their crowns 

were widened and graded for a roadway. Riprap, instead of grass, covered the river side slopes of the 

levees under bridges over the floodway. For the Trinity River diversion channel, riprap was used to line 

portions of its dirt banks. Because preparation of the overbanks meant clearing the floodplain of timber, 

brush, and other obstructions, the historical materials of the overbanks comprise dirt and grass.  

The materials of the levees has been somewhat diminished, as some fill has been removed and replaced 

with new fill in selected segments of the levees where erosion, cracking, or subsidence has occurred. New 

fill material has been used to stabilize the affected areas; however, the majority of fill used to construct 

the levees during the period of significance still makes up the majority of the existing levee system. In 

some cases, fill for repairs is obtained from borrow pits in the overbank. In the case of the late 1990s 

project that flattened the river side levee slopes to 4:1 on the East and West Levees downstream of the 

Union Pacific Railroad Bridge and Continental Street Viaduct, respectively, excavated material came 

from overbank borrow pits and the widening of the Trinity River diversion channel downstream of the 

Continental Street Viaduct (HNTB 2009). Grass covers the areas of new fill, so the non-historic material 

is not visible. 

Pylons of some of the post-1959 bridges pierce the levee walls. In addition, the sides of the levees where 

the bridges cross them have been covered in concrete or riprap. As a result, original fill material has been 

removed, altered, or obscured in these areas. The use of concrete on levee slopes under selected overhead 

bridge crossings is inconsistent with the historic character of the levees. Although this has affected the 

materials of the levees, the affected areas encompass a relatively small area of the levees compared to its 

overall surface area, and does not affect the ability of the levees to perform their intended purpose.  

Within the overbank, the only material change noted was the addition of two asphalt-paved parking areas 

at Trammell Crow Lake Park. The function and character of the overbank is not affected by the parking 

lots because it is still a flat stretch of open land. Additionally, these paved surface areas cover a 
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considerably small area of the overbank, so they do not compromise the material of the overbank. No 

significant material changes to the diversion channels were observed. 

The essential physical features of the floodway—the levees, overbank, and diversion channels—retain 

most of their historic materials. In comparison to the larger surface area and volume of the floodway’s 

essential physical features, the amount of new materials that has been added is small. Because the use of 

the small amount of new materials does not inhibit the function or compromise the historic character of 

the essential physical features, the Dallas Floodway still retains the materials to convey significance for 

its historical associations with community planning and development in Dallas from 1928 to 1959.  

Workmanship 

Workmanship is an aspect that is of less relevance to the ability of the Dallas Floodway to convey 

significance for its historical associations with mid-twentieth century community planning and 

development in Dallas than location, setting, materials, feeling, and association. The floodway is a type of 

engineering structure that exhibits minimal amounts of craftsmanship. Workmanship is not readily 

applicable to the essential physical features of the Dallas Floodway. For instance, excavation of the 

diversion channels and sumps in the overbanks, and placement of embankment materials and soil 

compaction of the levees was completed mechanically with construction equipment. Likewise, the 

continued maintenance of these hydraulic physical features is by mechanical equipment.  

The floodway’s essential physical features historically have lacked evidence of any notable workmanship. 

As the floodway’s essential physical features are still characterized by minimal amounts of craftsmanship, 

the Dallas Floodway meets the threshold of workmanship to convey its local significance in community 

planning and development between 1928 and 1959. 

Feeling  

Assessing the impact of changes in design, setting, and materials (location is unchanged) is helpful in 

determining whether the floodway sufficiently conveys the historic sense of a flood control system during 

the period of significance. The form and arrangement of the essential physical features remain largely 

unchanged since 1959. Collectively the grass-covered earthen berms (levees) and flat, grass-covered 

floodplain bisected by a straight water channel clearly identify the function of this resource, despite a bit 

of vegetative intrusion and a few more bridges crossing over it. The addition of new fill to repair 

segments of the levees or accommodate a flatter slope at the downstream ends is not discernible to the 

average Dallas resident and does not impact the visual or functional qualities of the levees. The physical 

and visual relationship of the Dallas Floodway with the adjacent urban environment has continued from 

the period of significance, even though land use and the density of surrounding development have 

changed.  
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The feeling of this system is most apparent in the middle of the floodway, whether at grade or on a bridge 

overlooking the overbank. Here, the feeling of this massive public works project, with its long levees, 

linear river channels, drainage structures, and wide, open basin, is apparent (Figures F-77 and F-78). It is 

clearly evident when the floodway is full and the levees contain stormwater (Figure F-79).  

 

Figure F-77. Panoramic View Southeast from the Commerce Street Bridge 

 

Figure F-78. Panoramic View Southeast from the East Levee near the Confluence 

 
Figure F-79. View East-Southeast of the Dallas Floodway During 1990 Flood  

(photo provided by the City of Dallas) 
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Because the Dallas Floodway remains identifiable as a flood control system and retains the physical, 

functional, and visual qualities that evoke a sense of time and place within the period of significance, the 

floodway possesses the aspect of feeling to convey its significance for historical associations with 

community planning and development in Dallas from 1928 to 1959.  

Association 

The floodway retains its association with flood control and development enhancement in Dallas. The 

hydraulic physical features of the floodway system are in place and intact. The historical association 

between the floodway and urban corridor has been maintained and substantial development has occurred 

around the floodway as intended. There are no intrusions in the floodway that have blocked or changed its 

view sheds or site lines from within the floodplain. All the character-defining features that existed when 

the floodway attained significance are still present today and largely unchanged since the period of 

significance. Thus, the Dallas Floodway conveys its historical association in community planning and 

development because it is still serving its original function in flood control and drainage of developed 

land as in its historic period of significance. 

Ability to Convey Significance for Association with Design 

Location 

The floodway retains the ability to convey significance of through the aspect location. The diversion 

channels and overbank are in their original locations and although some channel erosion has occurred due 

to the dynamic nature of these hydraulic physical features, they generally follow their original alignment. 

No segments of the East or West Levees have been moved or re-aligned to take a different course. As 

discussed under the assessment of location for association with events, the base of each levee is in the 

same location as when they were originally constructed. The bases of the East and West Levees were 

broadened on the river side during the USACE strengthening project in the 1950s. No segment of the 

levees has been moved since the completion of the USACE’s strengthening project in 1959. All the other 

hydraulic physical features of the floodway remain on the original sites in which they were built. 

Therefore, since the geographical linear footprints of the essential physical features have not been moved 

and the other hydraulic physical features of the floodway remain in the same place where they were 

constructed, the floodway retains its ability to convey significance of location as an important statewide 

example of an engineering system designed for flood control and development enhancement from 1928 to 

1959. 

Design 

As an important example of an engineering system for flood control and development enhancement, the 

aspect of design focuses on the structure itself in terms of the form and combination of the system’s 
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hydraulic physical features. In its earlier period of development, the form of the levees was trapezoidal, 

with steep 2.5:1 slopes (as built), a narrow crown, and an average height of 26 feet. The form of the 

levees, however, was changed by the USACE in its design to strengthen them. The East and West Levees 

retained a trapezoidal profile, but the size of the levees was augmented by additional fill, resulting in a 

flatter slope (to 3:1) and a broader base and crown. The average height of the levees also increased to 28 

feet. 

Repairs to segments of the levees have modified their form. In the late 1990s, a drainage improvement 

project involving the East and West Levees included flattening the river side levee slope to 4:1 

downstream from approximately 300 feet south of the Union Pacific Railroad Bridge on the East Levee, 

and downstream from approximately 900 feet north of the Continental Street Viaduct on the West Levee 

(HNTB 2009). This was undertaken to strengthen the levees and prevent slides of the walls. The change 

in the design slope occurred on only the river side portions of the levees and is not visually apparent when 

observing the levees, nor the floodway as a whole. These segments of the East and West Levees still 

retain the trapezoidal cross section that characterizes their form and structure. Otherwise, repaired areas of 

the levees are built to preserve the existing 3:1 slope of the levees. 

Flood control at the north end of the Elm Fork Diversion Channel was enhanced in 1965 when the city of 

Dallas built the New Frazier Dam across the channel. From a design aspect, a very small segment of the 

diversion channel was affected by the addition of the 180-foot-long gravity dam. The channel itself 

retains its original design attributes of a straight, dredged channel for carrying redirected floodwaters. 

The interior drainage structures, i.e., the pumping plants, pressure sewers, sumps, sluices, etc., are the 

“necessary appurtenant structures” for land reclamation. To drain the “overflowed lands,” the design of 

the floodway from its earlier period of development provided five separate areas on each side of the 

levees, two on the east and three on the west, with sluice gates and conduits (pressure sewers) and/or 

pumping plants to allow stormwater to pass through to the interior of the floodway. With three more 

pumping plants and two more pressure sewers added during the 1950s improvements, the arrangement of 

these interior drainage structures next to and through the levees remained. The design for the system was 

augmented by the addition of interior drainage features (sluices and culverts) in the old channels of the 

West and Elm Forks. The old West and Elm Fork channels are natural conduits for run-off into the 

floodway interior. The culverts and other structures associated with these features were of standard 

concrete construction.  

Since 1959, the design of the floodway’s drainage system has been augmented a few times with 

additional interior drainage structures to enhance the floodway capacity. Three pumping plants (New 

Baker, New Hampton, and New Pavaho) were added in 1975. Each was built next to the existing 1929 

and/or mid-1950s pumping plants. Two pressure sewers and outlet gate structures, Woodall Rodgers and 

Coombs Creek, have also been added (1979 and 1989, respectively). Like the new pumping plants, the 
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pressure sewers were built next to existing ones. Thus, the distribution and configuration of the 

floodway’s later interior drainage structures and the spatial relationships between them is consistent with 

the floodway design from the period of significance.  

The continuing urban development made possible by the floodway has resulted in increased runoff, and 

combined with changing design standards, has resulted in numerous comparatively small changes to the 

system and its design since 1959. However, the overall design of the system has not changed since 1959. 

The Dallas Floodway still conveys the identity for which it is significant by possessing the essential 

physical features of the original 1928 and 1950s design: the levees, the diversion channel, and the 

overbanks. Moreover, all the original 1929 pump stations are intact with few alterations, as is the 1950s 

additions by the USACE. Therefore, the Dallas Floodway retains its aspect of design to convey its 

significance as an important example at the state level of an engineering system for flood control and 

urban development. 

Setting 

The setting of the Dallas Floodway as an important example of an engineered water control system relies 

heavily on the qualities and character of the land contained within the floodway (between each levee and 

diversion channel) during the period in which it attained significance. During the period of significance, 

the setting within the floodway was characterized by flat, open land with wide vistas of the floodplain and 

the city beyond. Breaks in the grass-covered overbanks were provided by the linear edges of the diversion 

channel or periodic sumps. A few trees here and there dotted views up and down the floodway. The grass-

covered embankments of the levees not only physically contained the floodplain, but because of their 

height, also visually defined its edges. Visual elements along portions of the levees included power lines. 

Extending across and above the broad plain of the downstream end of the floodway were a few bridges 

during the early period of the floodway’s development; by the 1950s enhancement several more of these 

linear structures characterized both the downstream and upstream portions of the floodway.  

The setting inside the floodway is still largely characterized as a broad swath of flat, open grassy land 

with extensive views within and beyond the floodplain landscape (Figures F-77, F-78, F-80, and F-81). 

The tall, grass-covered levees visually define the sides of the overbanks, which contain many more trees, 

primarily along the banks of the diversion channel. The floodway setting inside the floodway has 

experienced some change since the USACE completed construction in 1959. 
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Figure F-80. Panoramic View Northwest from Commerce Street Bridge 

 

Figure F-81. Panoramic View East from East Levee at Hampton Pumping Plant 

Several non-hydraulic physical features have been added within the floodway:  additional bridges, power 

transmission lines, and Trammell Crow Lake Park. Although additional bridge crossings over the 

floodway have been constructed after the period of significance, they are still consistent with historic 

patterns of development; as described above, the design and development of the floodway system 

included provisions for multiple transportation crossings. Figures F-75, F-76, F-80 and F-81 show the 

overhead power lines that are within the overbank or are next to the land side of the East Levee. These 

utility lines consist of skeletal steel towers that comprise a very small footprint in the land area of the 

overbank. They do not create a physical or visual barrier in the floodway system. More importantly, the 

presence of utility lines in the floodway is not inconsistent with its setting from the period of significance. 

The USACE as-built drawings of the Dallas Floodway in 1955 depict several power lines (USACE 1955). 

Segments of two of the current power lines follow the same routes as power lines that were present in 

1955. Furthermore, the 1926 Joint Plan of Reclamation and 1928 plan update included provisions for 

utility lines in the floodway:  “All gas, oil, water and other pipe lines, telephone, telegraph and power and 

light lines and other structures within the [levee districts] will necessarily be required to conform to the 

plans of the [Levee] Districts” (Myers, Noyes and Forrest Engineers 1926). The 1985 Trammell Crow 

Lake Park, which includes a lake, boat launch, and parking lots, lies within the overbank (Figure F-82). 

However, the features of this park retain a low profile and the park has no buildings and structures to 

obstruct the overbank. The construction of the park, which encompasses approximately 20 acres or 0.03 

square miles, is a relatively minor change in the floodway when considered within the larger scale of the 

Dallas Floodway engineering system, which covers roughly 5.7 square miles (Figure F-83). Moreover, 

the presence of the park in the floodway is not contrary to the original conception of the physical 
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character of the overbank. In the 1928 Joint Plan of Reclamation, the designers of the Dallas Floodway 

acknowledged that because of the necessity to perpetually maintain the overbank in an unobstructed 

condition, it would “assume ultimately, a park like aspect” and create the potential that “the City will 

make [the overbank] public recreational grounds” (Morgan Engineering Company 1928). 

 

Figure F-82. View East of Trammell Crow Lake Park 
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Figure F-83. Aerial View of Dallas Floodway Looking Northwest 

The post-1959 non-hydraulic physical features in the floodway are dwarfed by the scale of the floodway 

and do not significantly impact the setting. The Dallas Floodway remains a large, linear, open green space 

between the urban environs of Dallas on the east and West Dallas and Oak Cliff on the west with non-

hydraulic physical features that are still consistent with patterns of development in the floodway that date 

back to the period of significance. The Dallas Floodway, therefore, retains its setting to convey its 

significance as an important example of an engineering system designed for flood control and 

development enhancement from 1928 to 1959. 

Materials 

For its significance in the area of engineering, the assessment of materials considers the effects of 

material alterations on the ability of the engineering system to convey a sense of place and time. The 

earlier section on the materials for association with events describes the materials that were historically 

used to construct the floodway’s essential physical features, and what non-historic materials have been 

added since 1959. As indicated previously, portions of the levees have been repaired with new fill, poured 

concrete has been added to the levee walls under selected bridges to prevent erosion and subsidence, and 

Trammell Crow Lake Park 
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two asphalt-paved parking lots for Trammell Crow Lake Park have been built in the overbank. The Dallas 

Floodway is an ongoing, dynamic system. It was designed to change as engineering needs increased to 

meet continuing development. Therefore, it is not surprising then that some of the essential physical 

features of the floodway structure have been repaired or modified since their construction as needs have 

changed.  

The original materials of the other hydraulic physical features of the Dallas Floodway, although not 

essential physical features, vary by the type of structure. All the pumping plants built in 1929 and all but 

one of the pumping plants built in the 1950s by the USACE are brick; one of the 1950s pumping plants 

(Pavaho) was constructed of reinforced concrete. Structures associated with the pumping plants, such as 

intake structures and outlet structures, are poured concrete and the intake opening is covered by metal 

grates (i.e., the trash racks). Intakes for the pressure sewers were built the same way as the intake 

structures at the pumping plants:  reinforced concrete walls and metal trash racks over the opening. Valve 

vents, culverts, emergency control structures, and pressure sewer outlet gate structures, whether from the 

floodway’s earlier period of development or the 1950s enhancement, were also constructed of reinforced 

concrete. For the latter, steel I-beams support the concrete walkway and steel tube guard rails. 

These hydraulic physical features of the floodway retain sufficient original materials. Records were not 

found concerning repairs or improvements to the gates of the outlet structures. However, it can be 

assumed that some of the gates have been repaired or replaced over the years with ones of the same or 

similar materials and design. Changes of this nature are expected and do not impair the ability of the 

structures to convey their function and significance to the system. Due to natural material degradation, 

riprap has been removed or replaced around intakes and outlet structures and new riprap had been added 

at the outlet gate structure of the Hampton Road Pumping Plant’s discharge channel to prevent erosion. 

This is to be expected given the dynamic nature of these hydraulic features, and does not compromise the 

overall quality of materials lof the structures. The materials of the four 1929 pumping plants (“Old” Able, 

Baker, Charlie, and Delta) is somewhat diminished by the removal of some original windows and infilling 

the openings with brick, but the rest of these structures appear to be intact (Figure F-84). No alterations or 

modifications to the 1950s pumping plants were observed. 
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Figure F-84. View East of 1929 Able Pumping Plant (1953 Able Pumping Plant in Background) 

The essential physical features of the Dallas Floodway retain most of their historic materials. Non-

historic materials have been introduced, but represent a small amount when considered within the large 

scale of the surface areas of the floodway’s physical features. Some non-historic materials also have been 

incorporated in minor elements of the other hydraulic physical features. These do not represent substantial 

alterations that compromised the overall historic character of the physical features. Therefore, the 

floodway still retains a sufficient amount of its materials to convey significance as an engineering system 

for flood control and development enhancement. 

Workmanship 

For consideration of workmanship, the floodway is a type of engineering structure that exhibits minimal 

amounts of craftsmanship. This aspect is not readily applicable to the essential physical features of the 

Dallas Floodway. For instance, excavation of the diversion channels and sumps in the overbanks, and 

placement of embankment materials and soil compaction of the levees was completed mechanically with 

construction equipment. Likewise, the continued maintenance of these hydraulic physical features is by 

mechanical equipment. Qualities of workmanship are more apparent on the other physical features of the 

floodway. The only example of craftsmanship in the floodway system is on display on the exterior of the 

1929 pumping plants, which feature modest decorative brickwork and clay tile coping (Figure F-84). The 

brick pumping plants from the 1950s exhibit plain brick laid in a traditional common bond pattern. The 

1954 Pavaho Pumping Plant, built of reinforced concrete, exhibits a bit of ornamental embellishment with 

three recessed bands below the parapet (Figure F-33).  
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The floodway’s hydraulic physical features historically have lacked evidence of any notable 

workmanship. As the floodway’s hydraulic physical features are still characterized by minimal amounts 

of craftsmanship and no changes have occurred to the few modest displays of architectural details on the 

pre-1960 pumping plants, the Dallas Floodway meets the threshold of workmanship to convey its 

significance at the state level as an example of an engineering system for flood control and development 

enhancement between 1928 and 1959. 

Feeling 

The floodway retains the design, location, materials, and setting to convey the feeling of an engineered 

flood control structure from the mid-twentieth century. The combined effect of these aspects illustrates 

how the structure possesses significance (refer to the section on feeling of the floodway for association 

with events). Comparative “then and now” photos of historical conditions during the 1950s strengthening 

project and existing conditions illustrate the extent that the of feeling of the resource remains. These 

photos demonstrate that the floodway system retains those features and qualities that evoke a sense of 

time and place from the period of significance. Therefore, the Dallas Floodway possesses the feeling to 

convey its significance as an example of an engineering system for flood control and development 

enhancement from 1928 to 1959. 

Association 

The Dallas Floodway retains its association as an example of a mid-twentieth century engineered flood 

control system through the retention of the natural and built physical features within the floodway system. 

The engineering system is still in place and the floodway remains effective in controlling flooding. The 

hydraulic physical features of the floodway and the relationship among them are largely unchanged since 

the period of significance. The Dallas Floodway remains identifiable as a flood control system, and thus, 

retains its association to convey its significance in engineering as a flood control and drainage system 

during the period of significance. 

Supporting and Non-Supporting Physical Features 

The Dallas Floodway includes 42 hydraulic physical features that support the significant Dallas Floodway 

and 13 hydraulic physical features that do not support its significance, as summarized below in Table F-3. 

Supporting features of the Dallas Floodway are those physical features that survive from the period of 

significance (1928–1959), are associated with the areas of significance for the floodway, and retain 

sufficient ability to convey significance to represent their historic appearance and function and convey the 

character of the floodway at that time. Conversely, non-supporting physical features are those that have 

become part of the floodway since the period of significance and do not support the areas of significance 

of the floodway, or are features surviving from the period of significance that no longer possess the ability 

to convey significance.  
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Overhead power lines located within the overbank have existed in the floodway since its period of 

significance between 1928 and 1959. The Joint Plan of Reclamation accounted for the inclusion of power 

lines in the floodway, and in 1955, the USACE’s plans accommodated existing power lines as well. Two 

power lines have remained in the same location since the end of the period of significance in 1959, and a 

few new lines have been added since then. Similarly, the majority of the bridges that cross over the 

floodway were built between 1911 and 1959 and continue to cross over the floodway today. Neither the 

power lines nor the bridges create a physical or visual barrier in the floodway system, and as a result, 

these features have not diminished the historic character of the floodway or its ability to convey its 

historic significance. Nonetheless, the power lines and bridges, as well as Trammell Crow Lake Park, are 

not engineered hydraulic physical features of the Dallas Floodway and do not support its significance. 

Table F-3. Hydraulic Physical Features of Significant Dallas Floodway 
Hydraulic Physical 
Feature 

Property Type 
Construction 
Date(s) 

Supporting/ 
 Non-Supporting 

East Levee Property Type 1:  Levee 1929–1932 (B)* 
1953 (M)* 

Supporting 

West Levee Property Type 1:  Levee 1929–1932 (B) 
1953 (M) 

Supporting 

Northwest Levee Property Type 1:  Levee 1929–1932 (B) 
1974 (M) 

Non-Supporting –outside 
boundary of floodway and 
insufficient ability to convey 
significance 

Parallel Levee Channel Property Type 1:  Levee 1929 (B) 
1960s (M) 
2007 (M) 

Non-Supporting –outside 
boundary of floodway and 
insufficient ability to convey 
significance 

Trinity River Diversion 
Channel 

Property Type 2:  Diversion 
Channel 

1932 (B) Supporting 

Elm Fork Diversion Channel Property Type 2:  Diversion 
Channel 

1928 (B) Supporting 

West Fork Diversion 
Channel 

Property Type 2:  Diversion 
Channel 

1928 (B) Supporting 

Overbank Property Type 3:  Overbank 1932 (B) Supporting 
Pumping Plant A (Able) Property Type 4:  Pumping 

Plants 
1929 (B) Supporting 

Pumping Plant A (Able) Property Type 4:  Pumping 
Plants 

1953 (B) Supporting 

Pumping Plant A (Able) 
Outlet Gate Structure 

Property Type 6: Outlet Gate 
Structures 

1953 (B) Supporting 

Pumping Plant B (Baker) Property Type 4:  Pumping 
Plants 

1929 (B) Supporting 

Pumping Plant B (Baker) Property Type 4:  Pumping 
Plants 

1975 (B) Non-Supporting – built after 
period of significance 
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Table F-3. Hydraulic Physical Features of Significant Dallas Floodway 
Hydraulic Physical 
Feature 

Property Type 
Construction 
Date(s) 

Supporting/ 
 Non-Supporting 

Pumping Plant B (Baker) 
Outlet Gate Structure 

Property Type 6: Outlet Gate 
Structures 

1956 (B) Supporting 

Pumping Plant C (Charlie) Property Type 4:  Pumping 
Plants 

1929 (B) Supporting 

Pumping Plant C (Charlie) Property Type 4:  Pumping 
Plants 

1956 (B) Supporting 

Pumping Plant C (Charlie) 
Outlet Gate Structure 

Property Type 6: Outlet Gate 
Structures 

1956 (B) Supporting 

Pumping Plant D (Delta) Property Type 4:  Pumping 
Plants 

1929 (B) Supporting 

Pumping Plant D (Delta) Property Type 4:  Pumping 
Plants 

1956 (B) Supporting 

Pumping Plant D (Delta) 
Outlet Gate Structure 

Property Type 6: Outlet Gate 
Structures 

1956 (B) Supporting 

Hampton Road Pumping 
Plant 

Property Type 4:  Pumping 
Plants 

1956 (B) Supporting 

Hampton Road Pumping 
Plant 

Property Type 4:  Pumping 
Plants 

1975 (B) Non-Supporting – built after 
period of significance 

Hampton Road Pumping 
Plant Outlet Gate Structure 

Property Type 6: Outlet Gate 
Structures 

1956 (B) Supporting 

Pavaho Pumping Plant Property Type 4:  Pumping 
Plants 

1954 (B) Supporting 

Pavaho Pumping Plant Property Type 4:  Pumping 
Plants 

1975 (B) Non-Supporting – built after 
period of significance 

Pavaho Pumping Plant 
Outlet Gate Structure 

Property Type 6: Outlet Gate 
Structures 

1954 (B) Supporting 

“New” Pump House 
(Northwest Levee) 

Property Type 4:  Pumping 
Plants 

ca. 1995 (B) Non-Supporting – outside 
boundary of Dallas Floodway 
and built after period of 
significance 

“Old” Pump House 
(Northwest Levee) 

Property Type 4:  Pumping 
Plants 

1974 (B) Non-Supporting – outside 
boundary of Dallas Floodway 
built after period of 
significance 

Belleview Pressure Sewer Property Type 5:  Pressure 
Sewers 

1928–1931 (B) Supporting 

Belleview Pressure Sewer 
Outlet Gate Structure 

Property Type 6: Outlet Gate 
Structures 

1950s (B) Supporting 

Old Coombs Creek Pressure 
Sewer 

Property Type 5:  Pressure 
Sewers 

1928–1931 (B) Supporting 

Old Coombs Creek Pressure 
Sewer Outlet Gate Structure 

Property Type 6: Outlet Gate 
Structures 

1989 (B) Non-Supporting - built after 
period of significance 
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Table F-3. Hydraulic Physical Features of Significant Dallas Floodway 
Hydraulic Physical 
Feature 

Property Type 
Construction 
Date(s) 

Supporting/ 
 Non-Supporting 

Coombs Creek Pressure 
Sewer 

Property Type 5:  Pressure 
Sewers 

1957 (B) Supporting 

Coombs Creek Pressure 
Sewer Outlet Gate 

Property Type 6: Outlet Gate 
Structures 

1957 (B) Supporting 

Dallas Branch Pressure 
Sewer 

Property Type 5:  Pressure 
Sewers 

1932 (B) Supporting 

Dallas Branch Pressure 
Sewer Outlet Gate Structure 

Property Type 6: Outlet Gate 
Structures 

1950s (B) Supporting 

Lake Cliff Pressure Sewer Property Type 5:  Pressure 
Sewers 

1952–1955 (B) Supporting 

Lake Cliff Pressure Sewer 
Outlet Gate Structure 

Property Type 6: Outlet Gate 
Structures 

1955 (B) Supporting 

Turtle Creek Pressure Sewer Property Type 5:  Pressure 
Sewers 

1953–1957 (B) Supporting 

Turtle Creek Pressure Sewer 
Outlet Gate Structure 

Property Type 6: Outlet Gate 
Structures 

1953–1957 (B) Supporting 

Woodall Rodgers Pressure 
Sewer 

Property Type 5:  Pressure 
Sewers 

1979 (B) Non-Supporting – built after 
period of significance 

Woodall Rodgers Pressure 
Sewer Outlet Gate Structure 

Property Type 6: Outlet Gate 
Structures 

1979 (B) Non-Supporting – built after 
period of significance 

Elm Fork Sluice Outlet Gate Property Type 6: Outlet Gate 
Structures 

1960s (B) Non-Supporting – built after 
period of significance 

Coombs Creek Intake Property Type 7: Intakes 1957 (B) Supporting 
Lake Cliff Intake Property Type 7: Intakes 1950s (B) Supporting 
Turtle Creek Intake Property Type 7: Intakes 1955–1956 (B) Supporting 
Eagle Ford Sluice Property Type 8: Sluices and 

Culverts 
1928–1931 (B) Supporting 

Elm Fork Sluice Property Type 8: Sluices and 
Culverts 

1928–1931 (B) Supporting 

Ledbetter Dike C.S.G. Property Type 8: Sluices and 
Culverts 

1950s (B) Supporting 

Grauwyler C.S.G. Property Type 8: Sluices and 
Culverts 

1950s (B) Supporting 

Northwest Levee Sluices Property Type 8: Sluices and 
Culverts 

1928 (B) Non-Supporting – outside 
boundary of Dallas Floodway 

Northwest Levee Sluices Property Type 8: Sluices and 
Culverts 

1974 (B) Non-Supporting – outside 
boundary of Dallas Floodway  
and built after period of 
significance 

Old Trinity River Channel Property Type 9:  Sumps 1928; 1932 (B) Supporting 
60-inch Emergency Control 
Structure 

Property Type 10: 
Emergency Control 
Structures 

1950s (B) Supporting 

East Bank Interceptor Property Type 10: 
Emergency Control 
Structures 

1950s (B) Supporting 
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The Dallas Trinity River Floodway (Dallas Floodway) is located within the city of Dallas in north central 

Texas (Figure G-1). The Dallas Floodway includes the levees, river channel, six pumping plants, seven 

pressure sewers, and numerous gravity sluices, and extends from the Loop 12 crossing of the West and 

Elm Forks of the Trinity River to the existing Atchison, Topeka & Santa Fe Railroad Bridge. The Dallas 

Floodway area encompasses approximately 5.7 square miles (3,648 acres).  

 

Figure G-1. Location of Dallas Floodway 
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INTRODUCTION 

The goal of this investigation was to conduct an intensive-level inventory and analysis of the Dallas 

Floodway and its component hydraulic physical features. Four tasks were required to achieve the project 

objectives: 1) literature review, 2) archival research, 3) field survey, and 4) data analysis. A literature 

review of secondary sources was conducted to gain an understanding of the development of the project 

area. Archival research was conducted to identify changes to the floodway since its construction and to 

develop the historic context for the evaluation of floodway. The field survey collected information on the 

design, materials, construction, and condition of the floodway as a whole system and its individual 

engineering components. The archival and field data were then synthesized and the types of significance 

were applied to analyze the  ability of the Dallas Floodway and its components to convey their historic 

significance.  

Literature Review 

To understand the development of the project area TEC staff reviewed secondary sources on the history 

of Dallas. The Handbook of Texas Online gave researchers an overview of the history of the area. Other 

resources consulted included the Dallas Morning News, Dallas Then and Now, A History of the Big ‘D’, 

and Dallas Rediscovered: A Photographic Chronicle of Urban Expansion 1870–1925. This review 

revealed that commerce, industry, transportation, and urban planning were dominant themes in the 

development of the project area. Based on this background research, historians developed basic historic 

contexts of the project area. The contexts also incorporate historical information and data set forth in a 

historic context study developed by the USACE in November 2009 (USACE 2009b). 

Archival Research 

During the initial site visit to the project area on December 16–19, 2009, archival resources at the Dallas 

Public Library were reviewed. Joseph Murphey, Historic Architect, USACE Fort Worth District, and Don 

Lawrence, Systems Analyst, city of Dallas Flood Control District, were interviewed to obtain information 

about alterations and other changes to the structures in the floodway. Archival research was undertaken to 

develop a historic context to aid in the evaluation of the floodway. 

During the week of December 14–18, research of primary and secondary source materials was undertaken at 

the Dallas Public Library and the USACE offices in Fort Worth. Floodway histories, newspaper articles, 

maps, historical photographs, and inspection reports were consulted. Additionally, the research gathered 

numerous records and materials about floodway development that are available on the internet. 

Additional documentary research was conducted during the field survey in order to obtain additional 

property-specific information. As-built drawings of selected floodway structures from the USACE were 
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reviewed, as were operations manuals. These records provided information on the original construction 

and design of the hydraulic physical features, and aided in evaluating their ability to convey significance. 

Field Survey  

The field survey of the Dallas Floodway was conducted on December 16–19, 2009, and included all 

visible hydraulic physical features within the floodway, listed in Table F-1. The survey was limited to 

exterior inspections of the pumping plants. Field notes were taken on the current use, materials, 

alterations, setting, and existing condition of each floodway component. All components surveyed were 

identified according to existing information regarding the construction of the floodway. 

The field survey supplemented the written data with photographs of each physical feature. The 

photographs record principal views, architectural or structural details, or other notable features that were 

deemed relevant to the historical evaluation of the resource. The photographs were mapped and logged. 

Data Analysis 

The inventory and analysis categorized the Dallas Floodway as one structure consisting of 55 hydraulic 

physical features. The floodway comprises an array of engineered physical features (10 different types of 

hydraulic physical features) that were designed and configured as one system to prevent floods. The 

components of the floodway function collectively to drain, collect, and contain water. Thus, this report 

analyzes the floodway as one large structure made up of numerous interconnected engineering 

components related by function and physical development. 

Focused research questions included the following: 

1. The Plans of Reclamation were a series of comprehensive plans involving flood control, 

transportation and urban development of the reclaimed land. What is the relationship between 

these aspects of the plan and can they be evaluated individually?   

2. What constitutes the physical and spatial boundaries of the Dallas Floodway?  

3. What are the physical features of the Dallas Floodway? Which are hydraulic physical features and 

which are non-hydraulic physical features?   

4. Where do viaducts (bridges and railroad trestles) that cross over the floodway fit within the 

analysis of the floodway system?  

5. If there is historic significance, what are the character-defining features of the Dallas Floodway? 

6. If there is historic significance, what are the essential physical features of the Dallas Floodway?  

7. Have the various repairs and changes to the Dallas Floodway’s hydraulic physical features, or the 

presence of the non-hydraulic features, diminished the floodway’s ability to convey its 

significance?   
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8. Is the Dallas Floodway a collection of objects united by plan and physical development (a 

complex) or it a single unified engineering entity designed to contain and direct floodwater? 

Consideration of Question #8 during the project resulted in an evaluation of the Dallas Floodway as one 

single unified engineering entity that is, in effect, a flood control machine. The floodway’s physical 

features, such as levees, pumping plants, and pressure sewers, are the engineering components that make 

it operate in unity. As a machine to control floodwater and bypass urban Dallas, it operates as a unified 

entity. The Dallas Floodway would operate regardless of the presence of the bridges, which are not 

engineering components of the floodway. Therefore, although an analysis could apply to the collective 

physical features of the Dallas Floodway as a complex of varied elements, this evaluation categorizes it as 

a single interconnected engineering structure because of the nature of the floodway’s numerous 

underground elements. This inventory’s single-resource analysis is rather a selective intensive survey of 

the floodway as one contiguous entity that includes all of its underground and aboveground components 

as one engineering system working in concert. 

To reiterate, the Dallas Floodway is one engineering structure consisting of contiguous engineered 

aboveground and underground components. For this survey, however, the underground components were 

not assessed because they are not experienced by the viewer of the floodway, and thus, cannot convey 

their significance.    

The objective of this inventory is to determine whether the floodway system possesses engineering or 

historical significance and retains the ability to convey significance by applying the four types of 

significance., The significance of a resource can be determined only when it is evaluated within its 

historic context. A historic contexts is “those patterns or trends in history by which a specific occurrence, 

resource, or site is understood and its meaning (and ultimately its significance) within history or 

prehistory is made clear.” Historic contexts compile information about the time period, the place, and the 

events that created, influenced, or formed the backdrop to the historical resources. A single resource may 

represent more than one historic context, and conversely, numerous resource types may represent a single 

historic context. 

A resource must demonstrate significance within its historic context. Significance is assessed by applying 

the four types of significance, which define the kind of significance that a resource can represent. These 

are as follows: 

Association with events that have made a significant contribution to the broad patterns of our history; 

Association with the lives of persons significant in our past; 
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Embodiment of the 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 or 

distinguishable entity whose components may lack individual distinction; or  

Have yielded, or may be likely to yield, information important in prehistory or history. 

The Dallas Floodway and the structural components in this inventory were analyzed within the 

framework of the historic context for the level (i.e., local, state, or national) and type of significance and 

for ability to convey significance. Information relevant to the history of the Dallas Floodway, its land use, 

and the history of the floodway structures was included in the analysis, based on the types of significance. 

The final step in the data analysis is to determine whether the resource conveys its period of significance. 

This is based on why, where, and when a resource is significant. The ability of a resource to convey 

significance depends upon defining the essential physical features that must be present for a resource to 

represent its significance, and determining, based on the essential physical features and the type and level 

of significance, which aspects are particularly vital for the property to convey its significance. Essential 

physical features are “those features that define both why a resource is significant and when it was 

significant. Except for archaeological sites, significant cultural resourcesrequire visible essential physical 

features to convey their significance. The underground (non-visible) features of the floodway do not help 

to identify the floodway system, and thus, were not analyzed.  

There are seven aspects, or qualities, that define the ability of a resource to convey significance. A 

resource that retainsits ability to convey signficance will embody several, and usually most, of these 

seven aspects:  

1) Location is the place where the historic and cultural resource was constructed or the place where 
the historic event occurred; 

2) Design is the combination of elements that create the form, plan, space, structure, and style of a 
historic and cultural resource; 

3) Setting is the physical environment of a historic and cultural resource; 

4) Materials are the physical elements that were combined or deposited during a particular period of 
time and in a particular patter or configuration to form a historic and cultural resource 

5) Workmanship is the physical evidence of the crafts of a particular culture or people during any 
given period in history or prehistory; 

6) Feeling is a resource’s expression of the aesthetic or historic sense of a particular period of time; 
and  

7) Association is the direct link between an important historic event or person and a historic and 
cultural resource. 
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An assessment of the ability to convey significance considers the degree to which a resource retains 

original fabric and design elements and the impact of changes made to the resource. It is used to evaluate 

the extent to which a resource can convey its significance in relationship to its period of significance. Due 

to the function and technical nature of the Dallas Floodway, the floodway components often are 

continually repaired and upgraded with the latest technology and, as a result, may no longer retain those 

qualities or physical features that convey their significance. For example, if a component is significant for 

its association with a defined period or specific event, modifications made after-the-fact may have 

compromised its ability to convey significance. Alternatively, if a component significant to the period of 

significance continues to perform its original function, later modifications may illustrate the evolution of 

the physical feature. 
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