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     1 W. J. Powell, "A Century of Engineering in Texas,"

PREFACE

This chronicle of the hundred-year history of Freese and Nichols, Inc., focuses on the
Texas firm's contributions in water and sanitary engineering, transportation, city and regional
planning, and general civil and environmental engineering.  The firm has been responsible for
many innovations and "firsts": design of the nation's first large dual-purpose reservoirs providing
separate capacities for flood control and municipal water supply; early adoption of the activated
sludge process of sewage treatment; assistance in creating the first multi-city water district; design
and utilization of earthen country spillways for storm flows in excess of 100-year flows;
engineering service on the first water supply reservoirs for the cities of Dallas, Fort Worth,
Arlington, and Corpus Christi; design of the first modern water filtration plants at Austin,
Houston, Beaumont, Arlington, Waco, and Amarillo; and design of the first sewage treatment
plants at Fort Worth, San Antonio, Corpus Christi, Lubbock, Arlington, and Abilene, to name a
few.  

Water looms large in Freese and Nichols' history.  It was the specialty of the firm's
founder, John B. Hawley, who did his first water supply work at St. Paul, Minnesota, in 1887,
then became a consulting hydraulic and sanitary engineer at Fort Worth, Texas, in 1894.  Hawley,
his partners and successors have participated in all phases of the water quality revolution,
beginning a century ago when scientists first recognized that impure water can kill the unwary.

The last century has seen tremendous progress in improving the quality of the water we
use in our cities and rural communities.  Where raw river waters once brought death and disease
to millions, we now enjoy abundant supplies of clean, safe water.  No longer is sewage
discharged untreated into creeks and rivers.  No longer do epidemics of cholera and typhoid fever
threaten the health of entire populations.  Thanks to the strides made by civil and environmental
engineers during the past one hundred years, the public today enjoys plentiful supplies of clean,
pure water, whenever and wherever it is needed.

Freese and Nichols has been a part of this progress since its home state of Texas was a
predominantly rural, agricultural society on the brink of the industrial age.  To quote an early
Dallas engineer, W. J. Powell, a contemporary of John Hawley:

As the towns of Texas grew into cities and density of population increased, problems of
water supply and sanitation and other complexities of urban development became urgent and
that is where the consulting engineer came in.  Among the first of these were John B. Hawley, of
Fort Worth, Milt Howe, of Houston, and Hans Helland, of San Antonio.  All of these men have
passed to their reward but they founded dynasties which are still carrying 

on.  These and many other engineers of courage, ability, and 
vision have been, and are, contributing in full measure to the welfare of mankind in Texas.1



presented at the Fall Meeting of the Texas Section, American Society of Civil Engineers, in Fort
Worth, October 16, 1952, and published in The Texas Engineer, Vol. 23, No. 1, January 1953, pp.
7-11.

As the needs of Texas people and industry have changed in the last century, so has the
scope of Freese and Nichols' engineering practice.  Besides water supply and sanitary
engineering, the firm has expanded into such fields as urban and environmental planning,
transportation design (highways, bridges, and airports), and hazardous waste management.  

Though it is a record of one firm's work, this book is not intended as strictly a corporate
history.  The authors have attempted to set the experiences of Hawley, Freese and Nichols
against the backdrop of social and economic conditions from decade to decade.  In this way, the
authors hope to reach not only those readers who are familiar with the work of Freese and
Nichols, but also those with a more general interest in hydraulic engineering, municipal water and
sanitary systems, water quality, dam safety, flood protection, public health, environmental issues,
transportation systems, and urban development.  

As an overview of the past hundred years of progress in civil and environmental
engineering, these pages pay tribute to the many engineers and scientists who have contributed to
the eradication of waterborne disease and the progression of civil engineering to its current
professional and technical standing.  While Freese and Nichols' engineering colleagues and clients
may find the book especially readable, the non-engineer student of Texas history also may find it
worthwhile.  In many ways, the history of Freese and Nichols parallels that of the State for the
past hundred years.  The firm has had a pivotal role in development of Texas water resources
since founder Hawley came to Fort Worth in 1891 to manage construction of the city's "new"
waterworks.  It will be the rare Texas reader who has never gone fishing, boating, or picnicking at
one of the 150 Texas lakes engineered by the firm in the intervening century.

The book's arrangement is basically chronological, with occasional digressions to consider
topics that do not fit neatly into any arbitrary historical period.  Examples include the great
Chicago lake lowering controversy (chapter 9), which began in 1900 and was still raging more
than sixty years later.  Principals of Hawley, Freese and Nichols were directly involved in the case
for ten years (1924-1934).  The authors felt that because of its unique place in American
engineering history, the Chicago case warranted a detailed discussion apart from the firm's other
concerns of the 1920s and 1930s.

The formation and operation of the Colorado River Municipal Water District (chapter 14)
also has been plucked from the "time line" and given special attention.  Established after World
War II with assistance from Freese and Nichols, the District has been going strong for more than
forty years.  Its latest major project, the S. W. Freese Dam and O. H. Ivie Reservoir, was more
than twelve years in the making.  Such long-range undertakings defy attempts to pigeonhole
them into any single era. 

To the extent, however, that a strictly chronological telling proved workable, the authors
took a year-by-year and era-by-era approach to this history of Freese and Nichols.  The picture
that emerges is one of steady evolution of the firm and its practice from pioneering water and
sanitary work at the turn of the twentieth century to today's advanced technological and
environmental projects designed for the twenty-first century.  To borrow again from Powell's



     2 Powell, "A Century of Engineering in Texas," p. 11.

perceptive remarks of 1952:

A century of engineering in Texas is the story of change from a vast and largely
uninhabited frontier region to a highly developed community in which engineering works of
magnitude and importance appear on every hand and in which there is opportunity for engineers
of every branch and every specialty to use their talents for the welfare of man and the betterment
of the world.2

This book does not purport to describe or even list all Freese and Nichols projects of the
last one hundred years.  Such a catalog would quickly grow unwieldy.  A computer printout used
in-house that briefly describes jobs only since 1975 stacks up six inches thick.  Multiply that by
the firm's professional record predating the 1970s, and the reader will realize how big a 
book it would take to inventory all of Freese and Nichols' work since 1894.  Any readers who
miss their "pet projects" in the following pages are asked to forgive the omission and understand
the space limitations.

Because the people and the engineering organizations discussed often bear the same
names, there is potential for confusing the two.  To lessen the problem, the authors use the
ampersand to distinguish between business entities and individuals. For example, "Hawley &
Freese" denotes the engineering firm, while "Hawley and Freese" refers to the men, John Hawley
and Simon Freese.  

Acknowledgments

Thanks are due many individuals for their contributions to this book.  Appreciation is
extended those outside the firm who dug up elusive historical documents and shared their
personal recollections of the engineers and engineering works discussed, including: Catherine
Terrell McCartney, Virginia Endress, Harvey W. Hillyard, Fred Parkey, Joe Pickle, Eunice Freese
Rutledge, John Freese, and Sadie Bell (with the City of Fort Worth).  Freese and Nichols' people
who provided information and research assistance include: Jim Nichols, Bob Nichols, Lee Freese,
Bob Gooch, Joe Paul Jones, Bob Thompson, Joe Mapes, Milo Thelin, Jimmy Sells, Bob
Herchert, Gary Reeves, Tony Reid, Jerry Fleming, Susie Peden, Mary Granger, Terri Nelson,
Phung Hollifield, Shirley Davis, and Stacy Bowman.  

A major source of background information was the Engineering News-Record, published
by McGraw-Hill of New York.  Many of Hawley, Freese and Nichols' large projects over the
years have been written up in ENR and its predecessors, Engineering News and Engineering
Record.  The detailed descriptions of individual projects provided useful facts.  Perhaps even
more valuable, however, is the sense of "being there" one gets through reading the weekly
journal's past coverage of world and national events, reported from the special perspective of the
engineer-builder.  In attempting to place Hawley, Freese and Nichols' story against the larger
tapestry of human experience in the last century, the authors gained valuable insight and
hindsight from ENR's on-the-spot news reports and contemporary editorial comments.  

Despite the authors' best efforts to ensure accuracy, and notwithstanding many hours of



fact-checking, some errors are bound to creep into any work of this length and scope.  Apologies
are offered for whatever mistakes have been made, especially those that fail to give credit where it
is due or inadvertently slight the contributions of the many individuals who have made Freese
and Nichols' history.  It was the fervent wish of Simon Freese, senior member of the firm and
coauthor of this book, that full credit go to his colleagues for their excellent professional work. 
Any errors or omissions are unintentional and deeply regretted.



Introduction
GERMS, ENGINEERS, AND PUBLIC HEALTH:

The Battle Against Waterborne Disease

People in the nineteenth century were largely powerless to prevent the outbreaks of
cholera, typhoid fever, and dysentery that dealt sickness and death in epidemic proportions. 
They lived with the misery and the suffering or they died, never knowing the source of their
affliction.  The role of contaminated water in transmitting disease was not yet definitely known,
though some were beginning to suspect a link.  As early as 1849, a severe epidemic of Asiatic
cholera in London led health officers to warn the public that drinking water was the primary
means of transmitting the disease.1

The Era of Sanitation
The how or why of waterborne disease remained a mystery until the French chemist and

biologist Louis Pasteur (1822-95) established the "germ theory" of disease.  This theory held that
bacteria attacking the body from outside could cause sickness.  It followed, then, that sanitation
was essential in preventing waterborne diseases such as cholera and typhoid fever--a novel idea
in the late nineteenth century.  Initially, physicians and scientists scorned the germ theory with its
attendant emphasis on sanitation.  Some argued that germs played only a minor and secondary
role in illness.  Many thought it absurd to propose that tiny organisms could kill beings the size of
humans.

Such prominent scientists and physicians of the day as Joseph Lister (1827-1912) and
Robert Koch (1843-1910) put Pasteur's germ theory to the test.  Lister, a British surgeon, was
among the first to realize the implications of Pasteur's work for lowering the number of deaths
caused by operating-room infections. A common belief of the time was that the spontaneous
generation of germs within a wound caused putrefaction of wounds and surgical incisions.  When
Pasteur demonstrated beyond a doubt that bacteria were not spontaneously created, but were
present in air and entered wounds from the atmosphere, Lister saw that he might prevent
infection by excluding microbes from the wound.  In 1865, using carbolic acid as a disinfectant,
Lister introduced antiseptic surgery.  His discoveries in antisepsis revolutionized medicine and
were widely accepted among physicians by the 1880s.

During this period, Robert Koch, German physician and bacteriologist, transformed the
science of infection by isolating the bacteria that caused anthrax, tuberculosis, and other diseases. 
In 1883, Koch identified the bacillus that caused cholera and showed that contaminated water
transmitted the disease to humans.  His work helped establish the necessity of clean water and
adequate sanitation in preventing the frequent and deadly epidemics that swept Europe and the
United States.  A pioneer in the field of public health, Koch became a member of the Sanitary
Commission at Berlin in 1880 and was appointed government adviser to the Imperial Department
of Health in Berlin.  In 1891 he became director of Berlin's Institute for Infectious Disorders,
where he remained until he retired in 1904.  Considered the founder of modern medical
bacteriology, Koch won the Nobel Prize in physiology or medicine in 1905.  

The researches of these great scientists, Pasteur, Lister, and Koch, opened the era of
sanitation.  Their work laid to rest the myth that mysterious, supernatural, or uncontrollable
forces caused infectious disease.  The culprits were shown to be bacteria and other



microorganisms, which could be controlled and eventually conquered.  From the germ theory
came the knowledge and the power to fight the scourge of waterborne infectious disease that had
afflicted humanity through the ages.

A New Responsibility for Engineers
The task of applying the new science of bacteriology to benefit people and their

communities fell largely to the practitioners of two professions: physicians and engineers.  "The
two professions admirably supplement each other," observed George C. Whipple, consulting
engineer and professor of sanitary engineering at Harvard University.  "The engineer is by training
the best fitted to control the measures which are instrumental in warding off the disease, to deal
with matters of water supply, 
sewage disposal, and the other sanitary arts; while the physician is best fitted to attack the disease
in the household."2

Public health was an infant science in the 1880s, only loosely correlated with engineering,
biology, and chemistry.  Sanitary engineering was a new branch of the engineering profession. 
Those entering the field confronted unaccustomed problems and challenges, but also
unprecedented opportunities to contribute to the health and well-being of people and the
environment.  

"As soon as bacteriologists demonstrated the carriage of disease by water," explained
Engineering Record, June 3, 1911, "engineers recognized an entirely new responsibility.  It was
not enough for them to supply water which was satisfactory to sight, taste and smell, but they
were suddenly charged with the hygienic duty of furnishing water which was free from the germs
of disease.  This responsibility led to great strides in water purification."3

Pure water was then more a matter of circumstance than design.  Cities that had any form
of public water supply depended on springs, wells, or raw river water delivered without
treatment.  Water supply reservoirs were rare; water filtration plants were nonexistent in the
United States before the early 1870s.  Cities fortunate enough to take their water from a naturally
clean source encountered relatively few public health problems.  Often, however, sewage grossly
polluted rivers and shallow wells.  It was common practice for cities to discharge raw sewage into
the nearest body of water--often the same lake or stream from which they drew water for human
consumption.  Municipal sewer systems were crude at best.  Drains built to handle storm runoff
carried liquid wastes as well.  Not until 1880 were the first separate systems built, at Memphis,
Tennessee, and Pullman, Illinois, these being designed to keep sewage out of storm drains.  

As late as 1901 some cities of considerable size, including Baltimore and New Orleans,
lacked sanitary sewers.  In densely populated areas, "filthy privy vaults and overflowing
cesspools" created intolerable nuisances.4  Baltimore was the last major American city to banish
cesspools.  In 1879 there were 80,000 of them in the city, and many had overflow pipes
discharging directly into the storm sewers.5

Water Purification
To reduce the high incidence of disease and death caused by using grossly polluted river

waters, investigators looked to filtration.  Long used to clean up muddy and discolored waters,
filtration not only improved the appearance but also made water more hygienic.  It was found
that filters capable of removing color and turbidity also could remove many of the bacteria.  

The first comprehensive report on filtration made by an American engineer was by James



P. Kirkwood, chief engineer of the St. Louis Water Department. In December 1865, Kirkwood
was instructed to study filtration as practiced in Europe and make recommendations for new
works to be built at St. Louis.  European practice was then well advanced and provided models
for the earliest filtration plants in the United States.  After the Kirkwood report was published in
1869, the first slow sand filter plant in the U.S. went into operation at Poughkeepsie, New York,
in 1872.  This was some forty years after the slow sand filter type had been developed in England. 

Slow sand filtration proved less than satisfactory for highly turbid river waters in the U.S. 
The search for a system that would work on all source waters led to rapid sand filtration, an
American development that largely supplanted slow sand filtration in the U.S.  Initially, rapid
sand filters were called mechanical filters.  The sand was contained in open, round, wooden tanks
or in steel tanks, under pressure; the filters were manufactured under U.S. patents.  The first cities
to use mechanical filters were Somerville, New Jersey, and Newport, Rhode Island, in 1882. 
Many small cities subsequently adopted mechanical filters with capacities up to 5 million gallons
per day (MGD).  (Chlorination was not practiced at these early filter plants.  It was first practiced
on a large scale at the Boonton Reservoir of the Jersey City Water Works in 1908, after which its
use became widespread, virtually eliminating the typhoid germ from drinking water.)

Given the conclusive proof of the germ theory of disease by Pasteur and Koch,
illuminating the dangers of waterborne disease, the American public might have been expected to
view filtration as a development of great import.  Such was not the case.  The link between
unhygienic water and the transmission of disease was not yet firmly established in the minds of
most people, and was not universally accepted even by medical professionals.  It took a severe
epidemic of typhoid fever in Berlin during 1889-90 
followed by an outbreak of cholera at Hamburg* to spur greater activity in the field of water
filtration and purification.

Important advances came in the 1890s when George Warren Fuller (1868-1934) was
employed by the Massachusetts State Board of Health and placed in charge of the Lawrence
(Massachusetts) Experiment Station, the leading research laboratory in the United States in the
science of water purification and sewage treatment.  From Lawrence, Fuller went to Louisville,
Kentucky, as chief chemist and bacteriologist for the Louisville Water Company.  He took charge
of experiments in the use of rapid sand filtration to purify polluted Ohio River water, from which
Louisville obtained its municipal supply.  The studies, carried out from 1895 to 1897, were
characterized as "the first practical step taken towards solving the vexing question of filtration and
purification of water supplies for large cities upon modern scientific principles. . . ."6

Based on the model for water purification systems provided by Fuller's Louisville
experiments, plants were designed which set a pattern for rapid sand filter plants that would
change -------------------
*The experience of Hamburg and Altona, Germany, proved positively that filtration was an
excellent safeguard.  The port city of Hamburg on the Elbe River saw much of the emigrant
traffic bound for America.  In 1892 cholera developed on board some emigrant ships as the
vessels lay at anchor in the Elbe.  The river water was quickly contaminated.  Water was pumped
from the river directly into the mains supplying Hamburg, but was filtered before delivery to the
people of Altona.  Consequently a cholera epidemic swept Hamburg while Altona was spared.7

little during the twentieth century.  With refinements, present-day designs are fundamentally the
same as first developed by Fuller and his associates.  In 1902, a 34 MGD rapid sand filter plant



designed by Fuller went into operation at Little Falls, New Jersey.  The Little Falls filters were
rectangular in shape rather than round; in structure they were of reinforced concrete rather than
wood or iron.  Construction of the Little Falls plant was followed by construction of Cincinnati's
112 MGD plant in 1907 and Louisville's 25 MGD plant in 1909.  

The health benefits of water purified by storage, sedimentation, coagulation, filtration, and
chlorination became readily apparent.  Following improvements in the water supply, cholera
epidemics did not recur in the U.S.  Typhoid fever ceased to be "a national disgrace," a "blot on
our civilization," to use the words of contemporary writers.8

Statistics tell the story.  In the late 1800s the annual death rate from typhoid fever was
well above 50 per 100,000 population in most large American cities, and in some cities frequently
exceeded 100 deaths per 100,000.  The rate for Chicago in 1891 was 166 per 100,000.  For the
urban population of the United States as a whole, the typhoid death rate was 48 per 100,000 in
1890 and 40 in 1900, but by 1910 had fallen to 27.  

By 1910, filtration had become increasingly common.  Chlorination had begun.  Sanitary
protection of water sources was receiving more attention.  With continuing advances in all these
areas, the typhoid death rate by 1917 (when 480 filter plants were in operation nationwide) had
fallen to 13 per 100,000 population.  In 1940 no typhoid deaths would be reported in 41 of the 96
largest American cities.  By then the average typhoid death rate for 78 major U.S. cities would be
only 0.48 per 100,000.  Typhoid fever would be the first major infectious disease to be eradicated
in the U.S. and Canada by adequate filtration and disinfection.9

Sewage Treatment
As earlier noted, disposal of sewage by dilution in the nearest body of water was the

accepted method in the nineteenth century.  The success of disposal by dilution hinged on the
availability of sufficient volumes of dilution water.  Where volumes of water were insufficient in
relation to the quantities of wastes being discharged, the practice produced highly objectionable
conditions in rivers and along waterfronts.  

In the interest of public health and environmental protection, a few communities turned to
treatment rather than dilution only.  Early sewage treatment efforts included broad irrigation,
chemical precipitation, and intermittent sand filtration.10

Broad irrigation of raw sewage was first used in the U.S. in 1872, but the large tracts of
land required for this method soon confined its use largely to the western states.  Chemical
precipitation, employing coagulants in the removal of solids, was first used in this country in
1887.  High operating costs and other difficulties contributed to the widespread abandonment of
this method.  Intermittent sand filtration also made its U.S. debut in 1887.  Employing a modified
form of broad irrigation that required less land area, the process gained a foothold but was widely
adopted only in New England.  By 1893, only about 31 cities and towns, large and small, in the
entire United States had any manner of sewage purification works.11

The discoveries of Pasteur and Koch in the last quarter of the nineteenth century led to a
better understanding of sewage treatment processes and presaged the development of contact
beds and trickling filters.  Contact beds, a notable improvement over broad irrigation or
intermittent sand filters, were successfully used around the turn of the century for biological
treatment of municipal wastes, but soon were supplanted by trickling filters.  One of the first
municipal sewage disposal plants of the trickling filter type was designed by Rudolph Hering and
George Fuller and placed in service in 1908 at Reading, Pennsylvania.  Reading recently had



suffered a severe epidemic of typhoid fever.  The average typhoid death rate in Reading for the
period 1906-1910 was 42 deaths per 100,000 population.  By 1917, the rate had dropped to 7.4
deaths per 100,000.12  While it may not be possible to directly correlate the use of trickling filters
with fewer deaths from disease, the sharp drop in death rates after Reading began to treat its
sewage is a strong indication that sanitary science was being applied to excellent effect.

Trickling filters operated in conjunction with Imhoff tanks came into general use in the
U.S. soon after the Reading plant went into in service.  Invented by the noted German sanitary
engineer Dr. Karl Imhoff, the two-story Imhoff tank for sedimentation and digestion of sewage
was introduced in Germany in 1906 and first installed in the U.S. in 1909.13

A New Era in Engineering
The preceding summary of the early history of water supply and sewage treatment in the

U.S. is offered to show that the field was wide open in the 1890s.  Hydraulic and sanitary
engineering was in its infancy.  As stated by William P. Shinn, president of the American Society
of Civil Engineers, in his address to the 1890 annual convention:

A branch of engineering of great and rapidly growing importance is that of providing for
the sewage of large cities.  

It is only within a comparatively few years that any efforts have been made to do
otherwise with city sewage than to discharge it into the nearest running stream at the most
convenient location.  The result has been the serious contamination of the streams, in many cases
affecting the water supply of cities lower down, and always with the result of having more or less
offensiveness connected with the discharge of sewage. . . .

The study of this subject is well worthy the attention of the profession, as there can be no
more important questions, involving, as they do, the health of entire communities, than the
problems of water supplies and sewers, and it is gratifying to be able to report that public interest
is increasing in both branches of the subject.14

It was against this backdrop that John B. Hawley, founder of the firm of Hawley, Freese
and Nichols, came to Fort Worth, Texas, in 1891 to supervise construction of a new municipal
water system.  Texas then had no city with a population of more than 40,000.*  Most Texans got
water from private wells, springs, and running streams.  The communities that had rudimentary
public water systems used well water or took their water from the run of a river.  Where shallow
wells were not available, people depended on rainfall.  Individual homes in towns and rural areas
had roof gutters that drained into backporch cisterns equipped with hand pumps.  Before it was
used, water might be sterilized by boiling in a tea kettle.  There were no water supply reservoirs in
Texas, and not more than two or three small water filter installations.15  
There were no sewage treatment plants in the state.  Plumbing was rare.  A few homes had septic
tanks, but most had only an outside pit privy.

The field was indeed wide open.  This was a time of pioneering developments, significant
progress, and dynamic individuals who would leave their personal imprint on what has been
called the "golden age" of sanitation.  In many ways, it was the best of times for a young scientist
and engineer from Minnesota to be starting the practice of hydraulic and sanitary engineering,
placing him, John Hawley, among the pioneers of the era.  



-------------------
*The 1890 census reported the population of Dallas as 38,067; San Antonio, 37,673; Houston,
27,557, and Fort Worth, 23,076.



Chapter 1
JOHN B. HAWLEY, ENGINEER-SCIENTIST

A penchant for science and a passion for knowledge were bred into the fiber of John
MacDonald Blackstock Hawley.  Born at Red Wing, Minnesota, on May 27, 1866, John B. (he
dropped the MacDonald as soon as he was old enough) was the first of nine children produced
by Augustin Boyer Hawley, M.D., and Harriet Bowman (Blackstock) Hawley.  Scholarship ran in
the family.  Hawley's old-world ancestors, Scotch-English border folk, included two baronets, Sir
Henry and Sir Francis Hawley, both students at Oxford.  His immediate ancestors in America
were Yale men, classes of 1709, 1759, and 1817.  His father was an 1852 graduate of Hobart
College and Geneva Medical College and also studied at Edinburgh, where he completed his
medical training in 1856.  A practicing physician at Red Wing, Dr. Hawley introduced asepsis in
Minnesota.16

The doctor died when John B. was twelve years old.  The family was not wealthy, but
lack of funds did not deter the boy from a college education.  After graduation from Red Wing
High School in 1882, young Hawley worked his way through the University of Minnesota by
tending the carriage house and furnace at the home of the university president and working at a
jeweler's bench repairing watches.  He spent summer vacations from 1884 through 1886 as an
instrumentman on U.S. land surveys in northern Minnesota.  Majoring in science and civil
engineering, Hawley received his bachelor of science degree in 1887.

For two and a half years after graduation, he worked for the St. Paul, Minnesota, Water
Board as a construction engineer in building a high-service reservoir and the Baldwin Lake water
supply station and conduit.  He then engaged in private practice in Chicago in 1890-91 as a
member of the firm of Harrison & Hawley, doing hydraulic and sanitary engineering in the upper
Michigan area.

The New System--Fort Worth Water Works
Accepting a position as engineer in the hydraulic department of McArthur Brothers

Company of Chicago, a well-known construction firm, Hawley went to Fort Worth, Texas, in
November 1891 to submit a proposal to build a new municipally owned and operated water
system.  The job would entail a pump house, boiler house, smoke stack, and other facilities for
the city's new water plant to be located on fifty acres on the east side of the Clear Fork of the
Trinity River.

On December 8, 1891, after considering McArthur Brothers' and other bids, the Fort
Worth City Council's water works committee reported:  " . . .  We are constrained to recommend
Messrs. McArthur Bros. as the lowest and best bidders for the work."  The committee also
recommended accepting bids by the Holly Manufacturing Company for pumping engines and
boilers.17

The initial project cost of $581,000 compelled the council to move with caution, however. 
Apprehensive over "the letting of a large contract and the expenditure of a great amount of
money," several aldermen called for rejection of all the bids.  One argued that "there is a great
diversity of opinion among the Citizens of Ft. Worth in regard to the propriety of letting the
Contract on Water Works at present," adding that "the Amount required to complete the Works
under the proposed plans and specifications are largely in excess of the present or near future



needs of the City."  Only after considerable debate did the council adopt the water works
committee's report and accept its recommendations in favor of McArthur Brothers and Holly.18

On December 22, 1891, the City of Fort Worth entered into a contract with the Holly
Manufacturing Company of Lockport, New York, for two pumping engines, each with an 8
million gallons per day (MGD) pumping capacity.  The Holly pumps were the most modern
pumping machinery of their day.  The total cost of $146,975 included the pair of triple compound
vertical pumping engines, plus four horizontal boilers, furnaces, and other appurtenances.  

At the same time, the City contracted with McArthur Brothers to "build, erect, construct
and lay" a water works system comprising one brick smoke stack for $14,800; a pump and boiler
house with two engine foundations for $91,800; twelve 8-inch wells for $76,320; one suction crib
for $4,230.67; and one standpipe 20 feet in diameter by 130 feet in height, for $16,825.99; with
the necessary trenching, backfilling, and laying in the ground of various pipes, special castings,
valves, valve boxes, and fire hydrants.  In toto it was a $687,000 project.  Their contract required
McArthur Brothers to complete the work within one year, following plans prepared by the
American Water Works Company.  The firm agreed to have the pump house, engine
foundations, and distributing main finished by the time the first Holly pump was ready for
installation.19

In its contracts with both the Holly Manufacturing Company and McArthur Brothers, the
City of Fort Worth emphasized that "time is material and of the essence."  The community
urgently needed a new water system.  Fort Worth had been on the grow since the Texas and
Pacific Railroad's arrival in 1876 sparked a population explosion.  Between 1880 and 1890, the
city had burgeoned from 6,663 to 23,076 people.  This tripling of population created a severe
shortage of a thing essential to the continued life of the community: pure water.

Fort Worth before 1878 depended on shallow wells, cisterns, springs, and the run of the
Trinity River.  The supply had been inadequate to meet the needs of the booming frontier town,
and unhealthy.  Runoff from stables and outhouses contaminated the water and contributed to
epidemics of typhoid fever and smallpox.  Despite such dangers, water was used without
treatment other than settling of solids and boiling by the more cautious citizens.  

In 1878, water was found under the city.  For a few years Fort Worth residents enjoyed a
plentiful supply of artesian water and thought their problems solved.  But with no pipelines and
no efficient water system for fighting fires, the city soon realized a need for a pumping station.  In
1882, Captain B. B. Paddock organized a private company and contracted with the Holly Pump
Company of Lockport for the construction of a water system.  The works consisted of six miles
of pipe, two 80-horsepower boilers, and one Holly quadruplex pumping engine rated at 3 MGD
but capable of overloading to 4 MGD.  Two years later a 2 MGD Worthington duplex pump was
added, increasing the capacity to about 5 MGD.  Water entered the system directly from the
Clear Fork of the Trinity.  The system passed from private control to public ownership when the
City of Fort Worth purchased it in 1884.

By 1890, the city's growth had sent demand for water soaring past the capacity of the
small plant with its limited distribution system.  Citizens agitated for a municipal water works of
ample capacity.  Mayor John Peter Smith crusaded for a safe and plentiful water supply to serve a
city that one day, he predicted, would have as many as "100,000 men, women and children."* 
The crusade culminated in the McArthur Brothers' contract to build Fort Worth's new system.20

With 26-year-old John Hawley as construction manager, the new Holly Pump Station was
completed in 1892.  The heavy masonry structure had a massive stone-walled basement to house



the pair of two-story, steam-driven Holly pumps of the vertical triple-expansion type.  Steam to
drive the pumps came from four 120-horsepower horizontal firetube boilers, 66 inches by 18 feet
long, housed in an adjacent building crowned with a high brick smokestack.
-------------------
*Fort Worth's 1990 population was 447,619.

A channel dam opposite the pump station impounded the Clear Fork of the Trinity. 
Through a gravity intake well above the dam, two 24-inch suction mains drew water from the
river to the pump station.  The water then was pumped into a 36-inch main that transmitted it into
town, unfiltered.  The discharge main connected with a 130-foot-high standpipe with a capacity
of 315,000 gallons.  A complete distribution system went in, with pipe ranging in size from 36-
inch to 2-inch.  To supplement the unreliable river supply, thirteen artesian wells were sunk near
the Holly plant.  All were 8-inch wells about 1,000 feet deep, tapping the water-bearing stratum
known as the Trinity sands.  (At first these wells produced an abundant supply of good water,
described as soft, clear, and sparkling.  Initially they had a natural pressure of 14 pounds at the
surface, but gradually the pressure began to drop and the flow diminished to nothing.  By 1903
the water would have to be pumped to the surface.)21

Built under Hawley's supervision, the heavy masonry pump house with its thick stone-
walled basement was solidly designed and constructed.  Through decades of plant expansion, the
Holly Pump Station has remained in use as a main high-service pump station for Fort Worth. 
(The vintage Holly steam pumps with 16 MGD total capacity have been removed, permitting an
increase in the pump station capacity.  As of 1991, the structure housed electric motor-driven
centrifugal pumps with a total capacity of 180 MGD.  Holly Pump Station has served as the main
Fort Worth pumping station for a century and the masonry walls of the structure will continue in
service for decades into the future.  The original 36-inch cast iron discharge main also remains in
good condition.)

The Firm Established, 1894
In the summer of 1894, with the new Fort Worth water system completed and his other

assignments for McArthur Brothers at an end, Hawley was free to leave Fort Worth and return
home to the Lake States.  Instead, he chose to make Fort Worth his permanent residence. 
Several factors may have influenced his decision to remain in Texas.  Perhaps he liked the
vigorous, pioneering spirit.  Probably he had already met Sue Anna Terrell, the Fort Worth native
who would become his wife.  Almost certainly he looked upon Fort Worth's water problems as a
challenge too intriguing to pass up.  In any case, the completion of Fort Worth's new water works
did not end Hawley's engineering service to the city.  Throughout his life he remained intimately
concerned with and felt responsible for the engineering development of the municipal water
system.  

In 1894, Hawley "hung out his shingle" in Fort Worth, becoming the first independent
consulting engineer in Texas in water and sewer work.  Most of the civil engineering of that day
was land surveying and railroad engineering.  There was little water supply or sanitary work
available.  Such assignments were so scarce in the 1890s and early 1900s that Hawley made his
livelihood more from outside business interests than as a professional engineer.  One year early in
his career, the only fee he earned as an environmental engineer was $50 or $75 for landscaping
the Winfield Scott home (now a Fort Worth historical landmark known as Thistle Hill).  Another
early Texas engineer, W. J. Powell of Dallas, aptly summarized the situation with the comment: "



. . .  it would have been hard for a consulting engineer to make a living a hundred years ago in any
of [the] principal cities of Texas unless he ran a saloon and gambling hall on the side."22

Hawley avoided such unseemly pursuits thanks to the City of Fort Worth, which kept
him busy on water matters.  As consulting engineer to the City, he submitted a Report on the
Water Supply of Fort Worth, Texas in October 1894.  The 6,000-word document was the first
comprehensive study of the city's water resources.  

In conducting his investigations, Hawley confronted some unusual challenges.  He
explained:

In general the function of a consulting engineer is to pass upon the data collected by
others, oftentimes covering the observations and surveys of years, and from an inspection of
such material to formulate the plan of action solving the problem under discussion. . . . 

The situation here has demanded far different treatment.  Previous to my employment by
you [the City of Fort Worth] no surveys had been made, no data collected, no plans formulated. 
It has, of necessity, been a case of "commencing at the beginning," endeavoring by observation
of a few phenomena, such as the summer months of a single season afford, and an inspection of
the fragmentary records kept at neighboring places, to arrive at conclusions in the fundamental
matters of rainfall and flow and others equally important, as if based on the actual observations of
years.23

Despite the difficulty of obtaining data, Hawley readily saw what needed to be done.  He
concluded that one or both branches of the Trinity--West Fork and Clear Fork--must produce a
water supply of at least 3 MGD to furnish the needs of the community.  The artesian well system
was supplying only 1 MGD, whereas the city consumed on average 4 MGD.  

Given that the Trinity River "is an inconstant, variable stream, a raging torrent at times of
heavy rainfall and a `dry run' in times of drought," Hawley recommended the construction of a
large reservoir to store water against the city's times of need.  "The survey of the Clear Fork
completed by us to the junction of Mary['s] creek, shows but one feasible site for an impounding
and storing reservoir of such size as to insure sufficiency of water to alone tide over the demands
of an entire year's drouth," he reported.  "This site is about seven miles from the city . . . ."  Total
cost of a reservoir at that location would be $131,000, Hawley advised.24

In two well-considered sentences, Hawley summed up his thoughts on the desirability of
a large water supply reservoir for Fort Worth:  "Such a dam forming an impounding and storage
reservoir as described is, in my opinion, the logical ultimatum for Fort Worth's water supply. 
Further examinations and surveys may discover a better site, but in the end I can see no escape
from adopting this general plan."25

At the time, however, the expense of such an undertaking was prohibitive.  Texas was not
a prosperous land during the closing years of the nineteenth century.  Aware that economic
realities would dictate the city's immediate course of action, Hawley presented several short-term
alternatives.

"Financial conditions often prevent the consummation of needful public improvements
and render a resort to temporary reliefs a necessity," he acknowledged.  "Since such conditions
may even now hinder Fort Worth from improving her water supply in the most effectual manner,
I shall turn to the remaining features of the situation with a view of pointing out what may be
done for temporary relief."26



He made six recommendations:
1.  Build the large storage reservoir, finances permitting.  
2.  In any case, install meters for all consumers to reduce water consumption and waste.
In lieu of building the large reservoir:
3.  Lower the artesian well connections, conduit pipe, and laterals, so as to tap the wells 12

to 13 feet below the present level, to increase the artesian supply from 1 MGD to 1.8 MGD.
4.  Build a dam below the junction of the West Fork and the Clear Fork of the Trinity to

back up water to the new Holly Pumping Station, thus raising the water level, ensuring access to
the natural flow of the river, and creating a slight additional storage capacity.  

5.  Install a filter plant of about 2 MGD capacity to clarify the turbid West Fork water that
would back up to the pumping station if a dam were built below the junction of the two forks. 
The filters also could be used to clarify Clear Fork water when it ran muddy during times of high
water.  

6.  As an alternative to a single dam below the junction of the two forks, build a series of
small storage dams in the Clear Fork.  

Regarding this latter plan, there was already in place a 12-foot "frame" (combination
wood and stone) dam at the new pump house that impounded a maximum of 40 million gallons. 
Hawley identified at least three more sites where solid masonry dams of the same height, holding
approximately the same amount of water, could be built.  The series of Clear Fork dams would
create a 160 million-gallon storage capacity at a cost of $5,000 per dam.  

This plan had merit, Hawley advised:  "At a cost of $130,000 the large reservoir plan
would store water at the rate of $100 per 1,000,000 gallons, as it would hold 1,300,000,000
[gallons].  At a cost of $5,000 each, small dams on the Clear Fork would store water at the rate of
$125 per 1,000,000 [gallons], a very reasonable figure."27

Hawley concluded that "simply the building of these Clear Fork dams, adding the storage
capacity of 160,000,000 gallons to the 1,800,000 gallons daily probably to be obtained from the
artesian wells [if the connections were lowered], would be adequate . . . ."28

This was the plan Fort Worth adopted.  In 1895 Hawley designed and supervised
construction of three channel dams on the Clear Fork of the Trinity, located one, six, and eight
miles west of the city.  The smallest of the combination concrete and stone dams was 12 x 100
feet; the largest, 14 x 180 feet.29  It would be some years yet before the city would build the large
storage reservoir that was Hawley's preferred solution to Fort Worth's persistent water problem.  

Hawley's 1894 Report on the Water Supply of Fort Worth, Texas ended with a phrase his
successor firms would adopt as a guiding principle for all water supply work.  His investigations,
Hawley concluded, should result in a water supply "ample in quantity, pure in quality and
economical of obtainment."30

During the years 1894-95, while Hawley was consulting engineer to the City of Fort
Worth, he also did water supply and distribution system engineering for Clarksville and El Paso,
Texas.  He later received an entertaining letter from an El Paso acquaintance bringing him up to
date on that city's newest water problems:

" . . . [W]hat a time we are having about the Water question, just as if we wanted Water in
Western Texas," wrote Hawley's correspondent, Simon Kinsella.  "I don't use any and I don't see
what other people wants with it.  We have no logs to float here. . . . the Council meets three or
four times a week and there is not a man in it but pretends to know how good Water tastes and I
supose [sic] you have an idea of how often they have tasted Water. . . . El Paso is building up



very fast.  You would not know the place.  It is built up almost to the masey [mesa] where you
located the reservoy [reservoir]. . . . please remember me to Mrs. H. and the children."31

The Terrell Family
The "Mrs. H." of Kinsella's letter was the former Sue Anna Terrell, who became Mrs.

John B. Hawley on April 11, 1895.  Hawley was not quite 29 at the time of his marriage.  His
bride was the 23-year-old daughter of Captain Joseph Christopher Terrell and Mary Victoria
Lawrence, two of Fort Worth's pioneers and most esteemed citizens.  

J. C. Terrell had come from Missouri to Fort Worth in 1857, when the frontier town
numbered but 300 residents.  A young attorney in need of a law office and clients, Terrell threw
in with a former schoolmate, Dabney C. Dade, and hired an "ax man" to fell trees and raise a one-
story, dog-trot-style frame building.  

"Within a few weeks we had a two-room office building with brick chimneys at each end,
on the corner of First and Main," Terrell later related.  "Office in one end, sleeping room in the
other, and a hall, and open passageway where we kept our fishing tackle, saddles, etc.  Here Dade
and myself had our bachelor home; hunting and fishing implements mixed with law papers and
books scattered around."32  Theirs was the first attorney's office in Fort Worth.

Terrell left his practice early in 1862 to fight for the South during the Civil War.  He
returned to Fort Worth as "Captain" Terrell and reopened his law firm.  In 1871, he wed Mary
Victoria Lawrence.  A scholar well-versed in higher mathematics, Latin, French, Spanish, and
Greek, Mary Victoria was regarded as "one of the best educated women in Texas" and a good
match for "Fort Worth's most eligible bachelor."33  

The couple's first child, Sue Anna, was born in 1872.  Ten years later, Terrell bought land
on what was then the far southern fringe of Fort Worth, extending south from West Terrell
Avenue.  Terrell Avenue was the city limits, so the property was barely out of town, yet the open
fields and scattered ponds were a wilderness setting.  "We used to shoot plover and jackrabbits in
a field about where Fifth Avenue now is," Mrs. Hawley related.  "And we caught crawfish in
Sandidge's Pond."34

On his country property in 1883-84, Terrell built a twelve-room mansion at what would
become 1019 West Terrell Avenue, between College Avenue and Henderson Street.  Daughter
Sue, who was twelve when the family moved, recalled that Captain Terrell had the Victorian
house built with day labor, paid the workmen's wages in cash weekly, and personally selected all
the building materials.  "My father used to talk about how well the house was built and often said,
`It might blow over but it will never break,'" she remembered.  The anecdote suggests that,
whatever other qualities they may have shared, Terrell and his son-in-law John Hawley had a
mutual regard for sound construction.  Both seemed to value substance over show.  Of the
younger man it was said:  "[Hawley] is not much for beauty, but he's heck for strong."35

After Sue Terrell married Hawley in 1895, the newlyweds made their home at 912 College
Avenue, near the Terrell mansion.  They lived at the same address all their lives, in a modest two-
story cottage where they raised four children: Judith, born in 1896; John B. Jr. (nicknamed
"Jack"), born 1899; Harriet, born 1903; and George M. B. II, born 1915.

In his bachelor days, Hawley had been fond of pool and poker.  He once was arguably the
best billiard player in Fort Worth.  At the office, he used a chair of an old-fashioned type favored
by poker players, which he kept as a "memento to my misspent youth."  But after he married,
Hawley settled down to a quiet and pleasant home life.  His niece, Catherine Terrell McCartney,



remembered "Papa John" as a kind and considerate man who commanded respect.  There was
little discord in the Hawley home.  Harsh words were not spoken within its walls.36

The Hawleys did not participate widely in social activities.  Sue served on community
boards and as trustee of the Fort Worth Public Library Association.  John belonged to the River
Crest Country Club and University Club of Fort Worth.  Mostly their energies went into raising
and educating their children and helping many other young people to receive an education. 
Hawley was adamant about the value of higher education, an attitude that proved a boon to many
of the engineer's younger colleagues.  Before the days of college financial aid programs, Hawley
loaned money to help finance the university work of at least 36 students.  The upstairs of the
Hawley home became a dormitory of sorts for Mrs. Hawley's young relatives, the Smiths, who
went through Texas Christian University supported by "Aunt Sue and Papa John."  Reportedly,
only two recipients of Hawley's lifelong generosity failed to live up to their benefactor's
expectations.  Rather than call them scoundrels, Hawley held himself to blame for having
misjudged their character.37

The street where the Hawleys lived, College Avenue, derived its name from the old Fort
Worth University, established in 1881.  The university had a school of law and a four-year college
of medicine.  In the late 1890s or early 1900s, Hawley taught chemistry at the now-defunct Fort
Worth Medical College.38  

He also may have been the first teacher of industrial arts in Fort Worth.  In the fall of
1898, Hawley started a night school for mechanics, "with the idea of assisting carpenters, small
contractors, machinists, et. al., in improving themselves for their work," as he explained to a
researcher from North Texas State Teachers College at Denton.  The investigator was writing a
history of vocational education in Texas and pumped Hawley for details.  Hawley recounted that
the school had the support of the School Board, which contributed light and heat at night for
classrooms in Central High; the superintendent of public schools, who taught arithmetic; a local
physician who taught chemistry; and a high school teacher who taught physics.  Higher math and
trigonometry also were offered.  Hawley himself taught mechanical drawing.39

"All of us gave our services free five nights per week, 7:00 to 10:30 P.M. for five months,"
Hawley related.  "The attendance was about 20, young and older men.  The School was operated
for one season only due to various causes, largely the fact that two or three of us had professional
engagements the next year that prevented our serving.

"The net result of our work," he concluded, "was to very much improve the efficiency and
general prosperity of about half the number who attended the School.  Several of them rose to
prominence, which however they might have attained by their own efforts as they were unusually
earnest folks."40

Efficiency and earnestness were high priorities with Hawley.  A striking aspect of his
personality was his close observance of clocks and timetables.  He was prompt for appointments
and he judged others by their punctuality.  Visitors arriving one minute past their appointed hour
would find him pacing the floor impatiently.  Public conveyances running behind schedule
annoyed him enormously.  

"Papa John was going to be on time, regardless," remembered Mrs. McCartney.  "And he
wanted everybody else on time, including the streetcar," which he rode to work daily.  "Every
afternoon at 4:23 or whenever that streetcar came along, he would bring my cousin Harriet and
me a chocolate bar."  Motivated by the promise of these sweets, the girls became almost as
predictable as "Papa John" in their daily habits.  Timing it to the minute, each afternoon they



would run to meet the streetcar as it came down College Avenue bringing Hawley with the
chocolate treats.

The streetcar was Hawley's preferred transportation; he never learned to operate an
automobile.  Mrs. Hawley drove, but her husband swore off after a few disastrous experiences
behind the wheel.  His initial attempt came shortly after he took possession of an early model
Ford, his first car.  Announcing to onlookers that it was a simple matter to operate one of those
newfangled autos, he took one turn around the block and crashed through the back wall of his
garage, all the while searching frantically for the brake.  Another version of the story has him
careening up on the terrace while trying to drive Mrs. Hawley's car; still another variation has him
running into a tree while Mrs. Hawley was in the car with him.  Judging from the number and
variety of these accounts, Hawley's inability to drive became legend in the minds of friends and
family.

Fort Worth City Engineer
Respected at City Hall for his work on the Fort Worth water supply, Hawley was

appointed city engineer in 1897 under the administration of Mayor B. B. Paddock.  The building
of better streets, alleys, roads, and bridges was the position's major responsibility: in a thriving
city the wheels of commerce demanded paved thoroughfares, not the dusty lanes of old Fort
Worth.  During the ten years Hawley served as city engineer, in a period of impressive physical
growth for the city, he was directly in charge of all street and highway design and construction. 
One of his projects was building the old Summit Street viaduct over the Texas and Pacific
Railroad.  

The City of Fort Worth allowed Hawley to continue his private consulting practice while
he was city engineer and to take any outside engineering assignments available to him.  One of
his outside projects was the design of a well water system for Itasca, a small town about 45 miles
south of Fort Worth.  The Itasca system included a steam pump station and a standpipe. 
Installed in 1897, the standpipe has been maintained in near-perfect condition and was still in
service nearly a century later, making it one of the oldest functioning water storage tanks in the
United States.  

Other assignments took Hawley farther from home.  In 1898 his former employer,
McArthur Brothers, called him into consultation on a major drainage project for New Orleans. 
At the turn of the century a party of New York engineers summoned him to help plan a system
of sewerage for Havana, Cuba.

During his tenure as Fort Worth city engineer, Hawley had the satisfaction of seeing
meters installed for all city water consumers, as he had recommended in his 1894 report.  It had
taken time for the City Council to come around to his way of thinking; not until 1901 was the
proposal given serious consideration.  The water works committee, superintendent of water
works, and city engineer were instructed to secure bids for enough meters to cover the city.  The
plan was to buy and place the meters in monthly installments so that the work would be
completed by the time a proposed new artesian well supply became available.  The metering
proceeded quickly; by March 1902 there were 1,092 meters in use and another 58 on hand, ready
for installation.41

The proposed new (that is, expanded) artesian well supply that figured in the decision to
meter the city was Fort Worth's latest attempt to secure ample good water.  Like water projects
before it, the plan was born in a drought: 1901-02 was a dry time in Fort Worth, and a trying time.



"The past year was one of the most eventful years in the history of the Water Works,
caused by the prolonged droughth and one of the most expensive, for it was an expenditure of
money or no water," stated Superintendent A. W. Scoble in his annual report of March 21, 1902. 
"Water, we had to have, if possible, and we had it, while other cities and the railroads were
suffering for water.  We gave the people all the water necessary for all purposes.  In doing so we
had to rebuild the temporary dam at the forks of the Trinity River seven or eight times, and trench
the river from hole to hole to keep the supply of water."42

In hopes of an improved artesian supply, the City contracted with Daniel W. Mead,
prominent consulting engineer of Madison, Wisconsin.  Mead believed the flow of the city's
artesian wells could be increased by sinking a shaft and connecting the existing wells to it by
means of tunnels some distance below the surface.  The water then would not have so far to rise,
but could flow under its own pressure into the shaft at the lower elevation.  From the
underground collector system, the water could be pumped to the surface to feed the Holly
Pumping Station.

Professor Mead made so bold as to guarantee a flow from the wells of 3 MGD.  Delighted
at this "very flattering prospect," Scoble remarked in his annual report: "With plenty of good
artesian water, with our powerful [Holly] pumps and fine system of water mains, we will have
one of the finest systems of water works in the South . . . ."  He noted that the city now had in
service 302,195 feet of wrought iron and cast iron water mains, or 57.21 miles.  The city also
boasted 480 fire hydrants, but some thickly built-up parts of town still lacked fire protection.  One
item of passing interest to today's water utility managers: work done by the City of Fort Worth
Plumbing Department in 1901-02 included the cleaning of 36 public water troughs--a reminder
that carriages were not yet horseless.

In 1902-03, in keeping with Professor Mead's recommendations for increasing the flow of
the artesian system, a shaft 12 feet in diameter was sunk 184 feet deep.  From the bottom of the
shaft two branches extended, one north and one south.  Smaller tunnels were driven from these
branches to nine of the original thirteen artesian wells.  Two pumps went in the bottom of the
main shaft, each with a capacity of about 2.5 MGD.  A circular, covered storage reservoir of 1
million gallons capacity was built to receive the water as it was pumped from the deep shaft.  The
reservoir connected with the intake well of the Holly pumps.  Ultimately, the Mead system did
not provide sufficient water to satisfy Fort Worth's ever-increasing needs; it would be abandoned
in April 1911.43

During their early work separately and together on the Fort Worth water system, Hawley
and Mead became well acquainted and formed a lifelong friendship and engineering association. 
Their first joint venture was the 1904 remodeling of the municipal waterworks at Sherman, Texas. 
Later, in the 1920s, they would collaborate on such projects as a new water supply for Paris,
Texas, and the rebuilding of the Lake Overholser Dam at Oklahoma City, Oklahoma (see chapter
5).

A major challenge of Hawley's early professional career came in 1906, when
consideration was being given to building the Panama Canal by contract, as the French had tried. 
The Isthmian Canal Commission at Washington issued a public invitation for proposals to
complete the construction of the 51-mile-long canal.  Among those planning to bid was a
syndicate of New York and Pittsburgh contractors.  They sent Hawley to Panama to investigate
the conditions that would be encountered in constructing the canal and decide whether the
contractors would bid on the work based on a definite price per unit of work to be done.  The



identity of Hawley's client on the Panama study is not known for certain, but a likely candidate is
the McArthur-Gillespie Company.  The syndicate, formed for the purpose of bidding on the canal
job, included Hawley's old friends the McArthur Brothers Company of Chicago and New York,
in association with the T. A. Gillespie Company of Pittsburgh.44

Hawley's study of the conditions under which the canal was to be built convinced him of
the pitfalls of bidding on the work.  According to his longtime friend and unofficial biographer,
Ireland Hampton: "His [Hawley's] report was against bidding, at any price per unit of the
excavation, unless the proposed contract be amended to include compensation for the removal of
earth which he predicted would move into excavations, as the result of slides.  He particularly
pointed out the geologic conditions in the sector of the project known as Culebra Cut.  Based on
this advice, the Contractors declined to bid, resulting that the United States proceeded without
intervening contractors.  The enormous slippage of earth, actually encountered by the
Government, now has demonstrated the wisdom of the advice."45

After ten years as city engineer of Fort Worth, Hawley resigned in 1907 to attend more
closely to his private practice in water supply and sewerage.  In 1909 he was consulting engineer
on the projected San Fernando irrigation project for the rich agrarian region near Torreon,
Mexico.

Other business interests also demanded his time; during these years, most of Hawley's
income derived from activities other than engineering.  He was a founder, vice president (1908-11
and 1916-24), and president (1911-16) of the General Construction Company of Fort Worth,
which engaged in street paving and highway construction.  During his five years as company
president, he saw between $8 million and $10 million in contracts executed.

By 1910, more than twenty years into Hawley's engineering career, there still was a dearth
of hydraulic and sanitary work to be done.  That which was available did not pay particularly
well.  A case in point is his work as consulting engineer for the City of Dallas on White Rock
Lake.  Hawley shared the assignment with William Barclay Parsons of New York, a consulting
engineer of international prominence.  The reputations of the two men did little to raise their fee. 
Hawley and Parsons shared compensation of $6,000 for passing upon plans for the White Rock
Creek reservoir, a fee characterized by some industry observers as "parsimonious."46

The assignment may not have been lucrative, but it was significant to Hawley for it
involved him in the development of one of the first municipal water supply reservoirs in Texas.* 
White Rock Lake would be the beginning for Hawley and his successors, who eventually would
be responsible for more than 150 dams and reservoirs dotting the state.

---------------
*Texas Water Commission Bulletin 6408, Dams and Reservoirs in Texas: Historical and
Descriptive Information (July 1964), lists White Rock Lake as the fifth reservoir built in Texas. 
Preceding it were Lake Austin, a municipal water and power project built in 1890-1893 (see
chapter 10); Eagle Lake, a Colorado County irrigation reservoir built in 1899-1900; Lake Wichita,
an irrigation and domestic water project built in 1900-1901; and Lake Randall, a municipal water
supply reservoir for the City of Denison built in 1909.



Chapter 2
WHITE ROCK AND LAKE WORTH

In Texas in 1910, Fort Worth and Dallas were unusual among the larger cities in their
heavy dependence upon surface water.  Other cities with populations above 30,000, including
San Antonio, Houston, El Paso, and Galveston, and most of the smaller communities had ample
well-water supplies.  But for Dallas and Fort Worth, reliant upon insufficient well and spring
water or the muddy, inconstant Trinity, water was a perennial problem.  

As early as 1883, Dallas had hired hydraulic engineers Sooy Smith and Chester B. Davis
to develop a plan for using river water to supplement the limited production of Browder Spring. 
The spring had been the community's primary water source since 1869, but it was prone to dry
up at least once a year.  Smith and Davis, filing their report with the Dallas City Council in May
1884, recommended that a surface water supply be developed north and east of Dallas to avoid
the contaminated waters of the Trinity.47

That recommendation would not be followed until the building of White Rock Lake more
than a quarter-century later.  Instead, in 1887 the City bought land on the Trinity near the mouth
of Turtle Creek, in what was then the northwest corner of the city, and built a simple log and
earth dam impounding a reservoir of 130 million gallons.  A small pump station was constructed
to move untreated river water directly into the distribution lines.  The Turtle Creek location was
below the mouth of the West Fork of the Trinity.  Turtle Creek Station, therefore, supplied Dallas
with water contaminated by sewage from upstream Fort Worth.  The raw river water was treated
only by settling.  There was no other clarification or disinfection.

To develop a larger water supply and avoid the wastes from its upstream neighbor, Dallas
next chose to build a dam and pump station three miles up the Elm Fork of the Trinity at a site
known as Record Crossing.  The concrete dam was finished in May 1895 and impounded about
250 million gallons (675 acre-feet).  The low-service pump station was completed in 1896.  A
pipeline of wooden staves connected Record Crossing with the Turtle Creek settling basins and
high-service pumping station.  

Dallas's water problems were far from solved.  The Elm Fork usually stopped running
about August 1 each year, and from then until January rainfall tended to be scarce.  Water
famines of greater or lesser degree were an almost yearly occurrence.48  

The city's next attempt at a permanent solution came in 1902 with construction of
Bachman Lake, capacity 1,990 acre-feet, on a tributary of the Elm Fork northwest of Dallas. 
Water from the lake could be released down the river channel any time it was needed at the
Record Crossing station, until in 1904 a concrete conduit was laid directly to Record Crossing to
tie in with the line to Turtle Creek.  

White Rock Lake
In May 1908 the Trinity overflowed its banks in the most disastrous flood on record.  The

Dallas water facilities were inundated and knocked out of service about four days.  At the Record
Crossing pumping station, water submerged the pumps and the boiler flooded to the firebox.

Within months, however, the situation was reversed.  Dallas confronted not a flood, but
the most severe drought and water supply crisis of its history.  The 1908 springtime deluge turned
out to be the last heavy rain seen at Dallas for the rest of that decade and part of the next. 



According to M. E. and Erie H. Bolding, authors of Origin and Growth of the Dallas Water
Utilities (1981): "The period from [June] 1908 to March 1912 was a drouth period in which there
was very little relief from dryness.  By September of 1908 there were good indications of what
was in store . . . the next good rain fell in August of 1911, some forty months later."  As the Elm
Fork of the Trinity dried to a few muddy sinkholes, citizens watched the flow from their house
taps ebb to a trickle and then cease.  

Dallas by this time was a thriving trade center with a population of 92,000.  The water
stored behind the Turtle Creek, Record Crossing, and Bachman dams, without rain to replenish it,
was enough to supply the city for only a few months.  A committee was hastily appointed to
consider the city's precarious situation.  It reviewed the old plans for water supply, including the
1884 Smith-Davis plan.  Again the recommendation was made to dam White Rock Creek about
five miles northeast of the city.  A reservoir there would open another entire watershed from
which to draw, and the water would be better quality.  

In 1909 the City Council agreed and $1 million in bonds were issued to finance the White
Rock dam, spillway, pumping station, and pipeline connecting with the city's distribution system. 
Plans and specifications were prepared under the direction of J. M. Preston, Dallas city engineer,
and J. M. Bassett, chief engineer of the city waterworks.  After consulting engineers W. B.
Parsons and John Hawley passed on the plans, construction began in March 1910.49

By the summer of 1910, after two exceptionally dry years, the water situation in Dallas
was desperate.  The available supply was so diminished that the domestic use of water had to be
restricted.  By September, "affairs became very serious," noted Engineering News.  "The Elm
Fork reservoir at Record's Crossing had become practically exhausted.  A few weeks later, early
in November, the Bachman's Reservoir was nearly dry.  The use of water was then further
restricted by cutting off all the large consumers possible, and by reducing the pressure at the
Turtle Creek pumping station until only 18 to 20 lbs. was maintained for domestic service."50  At
the height of the Dallas drought, water mains were used only for fire protection.  Tank wagons
furnished the domestic supply.

In late November 1910, the City of Dallas named a Special Committee on Water Supply
to recommend emergency measures.  Serving on the committee were Hawley, Dean T. U. Taylor
of the University of Texas, and Alexander Deussen, a groundwater geologist.

The committee recommended that meters be installed on all service pipes of all kinds
throughout the system to stem water waste.  It further recommended the immediate drilling of at
least four additional Woodbine wells, the pumping of standing water from gravel pits, and the
construction of two temporary channel dams on the Elm Fork of the Trinity to catch up to 100
million gallons, should the rains return.  "We trust that these [measures], which seem to be the
only ones possible, will tide the city over the present drouth," the committee advised.51

Most of the Hawley-Taylor-Deussen recommendations were put into effect within a few
years.  Two dams were built on the Elm Fork northwest of town, one at California Crossing and
one north of Carrollton.  An emergency program of well drilling was started.  Water services were
metered completely, though the metering met some opposition and was not finished until the
spring of 1916.  With metering, water consumption in the city fell by one third.  

White Rock Dam was completed and closed off on June 24, 1911.  Shortly afterward, the
drought broke.  Moderate rains fell in July and August and enough water caught behind Dallas's
various dams to relieve the city's critically dry condition.  Domestic service water pressure was
increased to 40 or 42 pounds and the citizens were allowed their fill of water.  White Rock Lake



caught 400 million gallons.52  With a total storage capacity of some 6 billion gallons (18,160 acre-
feet), the reservoir did not fill until April 1914.  (It would become Dallas's first chlorinated water
supply.)

Watching all this from their offices in New York City, where a water famine also
threatened, the editors of Engineering News maintained there was a valuable lesson to be learned
from the near desiccation of Dallas, which had left the town perilously vulnerable to fire:  "The
city of Dallas has just escaped a well-nigh total exhaustion of its water supply. . . . The severe
experience is one not likely to be forgotten.  It is to be hoped that other cities will find a lesson in
it, and that prevention of water waste and foresight for future needs will be more keenly felt, not
only by municipal officers but by the people themselves."53

Lake Worth
The next municipal water supply reservoir to be built in Texas was Fort Worth's Lake

Worth, constructed shortly after White Rock Lake.  Faced with dwindling artesian supplies and
insufficient water from the Clear Fork to serve a city of 73,300, Fort Worth civic leaders recalled
that Hawley, in his 1894 investigation, had proposed a surface water reservoir as the "logical
ultimatum" to the city's water problem.  In 1910, the Fort Worth Chamber of Commerce (known
then as the Board of Trade54) appointed Hawley to a board of engineers to study the question and
determine the best surface water source.  Also appointed to the board and serving as its chairman
was J. D. Trammell, Fort Worth city engineer.  Trammell had been engineer for the International
and Great Northern Railway in building its route south from Fort Worth.  

Hawley, representing the Board of Trade advisory committee, and Trammell, the City
representative, chose the third member of the board: Dean T. U. Taylor, head of the department
of Civil Engineering at the University of Texas.  Taylor (1858-1941) was a native of Parker
County, Texas.  He earned degrees in civil engineering from the University of Virginia in 1883
and Cornell University in 1895.  He began teaching engineering and applied mathematics at the
University of Texas in 1888 and taught there nearly fifty years.  Instrumental in creating the
university's college of engineering in 1896, Taylor was named dean.  Over the years, the "Grand
Old Man" of the university helped several Texas cities with their water problems, including
Austin, Abilene, and Wichita Falls as well as Dallas and Fort Worth.  Taylor also advised the
United States Reclamation Service on irrigation projects in Texas, New Mexico, and Arizona. 
Dean Taylor would be elected to Honorary Membership in the American Society of Civil
Engineers in 1940, the first engineer from Texas to be thus honored.55

The committee of Trammell, Taylor, and Hawley submitted its report early in 1911
recommending that an impounding and storage reservoir be built six miles northwest of Fort
Worth on the West Fork of the Trinity.  Hawley also submitted a minority report on the Clear
Fork.56  The City subsequently retained the board to design and direct construction of the Lake
Worth dam and reservoir.  Only Trammell would remain on the board for the duration of the
project.  Taylor resigned in December 1912, followed by Hawley in January 1914.  Political
interference and friction between board members have been cited as reasons for the
resignations.57

Construction started in November 1911 and the dam was completed in 1914.  The cost
was $1.6 million.  The dam is about 3,200 feet long, of which 700 feet is a concrete spillway
capable of carrying ten feet of overflow.  The earthen portion of the dam was built up of clay and
sandy loam laid down in one-foot horizontal layers, well wetted and rolled.



During excavation for the masonry spillway section in 1912, an interesting construction
question arose.  The board of engineers' principal assistant asked for instructions as to the
classification of "shale" in the excavation.  The engineers told him that six good mules should be
the gauge of difference between earth and loose rock, i.e, "if six good mules could not plow the
material, it should be classed as earth; if not, it should be classed as loose rock."58

Covering 5,430 acres or 8.48 square miles, Lake Worth had an initial capacity before
siltation of 42,000 acre-feet at spillway level.59  It drained an area of 2,064 square miles, mostly
ranch land.  The only sizable towns in the drainage area were Bridgeport and Decatur, which had
1910 populations of 2,000 and 1,651 respectively.  Lake Worth first filled on August 19, 1914.  At
the time, it was the biggest municipal water supply reservoir in Texas and one of the largest in the
country.  Only some of the big California reservoirs and those supplying New York City, Boston,
and Denver were larger.60  
The Holly Filter Plant

Concurrently with the building of Lake Worth, in 1911 Fort Worth constructed its first
water treatment plant.  A 5 MGD rapid sand filter plant was built just north of the Holly Pump
Station.  The plant was designed by John H. Gregory (1874-1937), distinguished consulting
engineer in the field of water supply and sanitation.  Gregory had been the engineer in charge of
the pioneering rapid sand filter plant at Columbus, Ohio.  At the time he designed the filter plant
at Fort Worth, he was practicing in New York in partnership with Rudolph Hering, formerly a
partner of George W. Fuller.  Later Gregory would settle at Baltimore as a consulting engineer.  In
1920 he would be appointed professor of civil and sanitary engineering at Johns Hopkins
University.61  

John Hawley and John Gregory knew each other well.  The two exchanged views on
professional matters and kept in touch long after Gregory finished his work at Fort Worth.62 
Consistent with Gregory's original design, additions would be made in later years to the North
Holly filter plant to enlarge its rated capacity to 79 MGD, which made full use of the land
available at the site.  Except for the original 5 MGD plant designed by Gregory, all of the
additional plant capacity would be designed by Hawley, his partners, or successors.

The North Holly plant originally had two sedimentation basins with a capacity of 300,000
gallons each; four rapid sand filters each with an effective filtering surface of 450 square feet and
rated at 1.25 MGD capacity; and a clear well 80 x 112 x 15 feet deep, capacity 1 million gallons. 
The Pittsburgh Filter Manufacturing Company furnished and installed the filter equipment.  Pure
white silica sand was obtained from Personville, Texas, southeast of Fort Worth in Limestone
County.  The plant also had a laboratory equipped to make chemical and bacteriological tests.63

Reporting on the state-of-the-art technology of the city's new rapid sand filter plant, the
Fort Worth Star-Telegram of December 10, 1911, cited the plant as the third filtration system to
be installed in Texas and the largest in the Southwest.  The plant "is declared to be the most
complete and modern in the United States, though smaller than those of some of the cities of the
North," the newspaper stated.  "Under the guarantee the water, after passing through the plant, is
98 per cent pure chemical water."64

The report emphasized the low cost of the system, a point of particular interest to a city
wanting an inexpensive as well as ample and clean water supply.  The paper explained: "Allowing
an estimated cost of a cent a thousand gallons for clarification and purification, water from the
reservoir [Lake Worth] can be put into the mains at from 7 to 8 cents a thousand gallons, thus
solving the last step in the Fort Worth campaign for a big cheap supply of pure water.  For years



the fight was only for a big supply, then for a big pure supply and now for a big, cheap and pure
supply."65

The North Holly filtration plant went into operation on January 31, 1912, but a reinforced-
concrete conduit to carry water to the plant by gravity flow from Lake Worth was not completed
until May 1916.  Initially, and except for water impounded by four channel dams, the raw water
treated by the filter plant was run-of-the-river water diverted from the Clear Fork of the Trinity
near downtown Fort Worth.  Potential sources of contamination in the Clear Fork drainage area
of 522 square miles included four square miles of Fort Worth suburbs and the town of
Weatherford, which had a 1910 population of 5,074.

Annual reports of the Fort Worth City Water Department show the comparative results of
the operation of the plant after it was put in service in 1912.  The table (see table 1) gives the
average number of gallons filtered daily for the years 1912 through 1950; the turbidity of the raw
and filtered water in parts per million; and the bacteria per milliliter in the raw and filtered water. 
During the four years 1912-1915, when the plant treated run-of-the-river water from the Clear
Fork of the Trinity, bacteria in the raw water varied widely from an average of 19,000 per milliliter
in 1913 to 3,325 in 1914.  Filtration lowered the bacteria count dramatically, to an average of 237
per milliliter for 1912, 1914, and 1915 (no record exists for 1913).  

The conduit completed in 1916 to carry water from Lake Worth to the filtration plant was
of precast concrete, 48 inches in diameter for three miles at the lake end, then 36 inches for the
remaining three and a half miles.  After the North Holly filter plant began to receive raw water
from the reservoir through this conduit, bacteria counts fell sharply in both the raw and the
filtered water.  During 1917-1931 the bacteria in the raw water averaged 582 per milliliter; in the
filtered water, 59 per milliliter.  The marked improvement in the quality of Fort Worth's water
supply was typical of the rapid progress made by most U.S. communities during the first half of
the twentieth century in securing potable surface water supplies.

(During the period 1912-1950, the North Holly filter plant was enlarged by additions of
like design such that the plant had a rated capacity in 1950 of 79 MGD and an overload capacity
of 120 MGD.  Also during the 39-year period covered in table 1, Fort Worth's municipal water
supply was augmented by construction of two large storage reservoirs on the West Fork of the
Trinity above Lake Worth, designed by the firm of Hawley & Freese.  Storage began in the
upstream reservoir, Lake Bridgeport, in April 1932 and in Eagle Mountain Lake in February 1934. 
During the period 1935-1950, when water was being stored in both reservoirs, bacteria in the raw
water delivered to the filter plant averaged 278 per milliliter.  Bacteria in the filtered water
averaged 2.4 per milliliter.  By 1950, the bacteria count in the treated water had leveled off to
about one per milliliter.  In Fort Worth as elsewhere in the United States, the purification of water
by storage, filtration, and disinfection resulted in the nearly complete removal of bacteria
including the deadly typhoid bacillus.  For further information on Lakes Bridgeport and Eagle
Mountain, see chapter 6.)



Table 1. North Holly Filtration Plant – Comparative Results of Operation 1912-195066

Avg. No. Turbidity
Gallons Parts per Bacteria
Filtered Million per ml.

Year Daily Raw Filt. Raw Filt.
1912 587,000 * * 18,000 200
1913 308,000 * * 19,000 *
1914 438,000 * * 3,325 330
1915 2,027,000 * * 3,700 180
1916 2,212,000 * * 1,450 47
1917 2,140,000 * 0 1,050 39
1918 5,247,000 140 0 600 525
1919 5,515,000 450 0 910 47
1920 6,816,000 180 0 430 65
1921 7,710,000 27 0 415 19
1922 8,080,000 75 0 482 9
1923 7,170,000 174 1 1,392 21
1924 7,716,000 61 1 507 38
1925 8,528,000 34 0 191 85
1926 7,860,000 54 0 338 6
1927 8,757,000 115 0 893 9
1928 9,216,000 50 0 310 4
1929 10,364,000 50 0 359 2
1930 12,156,000 62 0 375 5
1931 11,431,000 58 0 483 14
1932 9,954,000 89 0 736 15
1933 9,580,000 57 0 379 4
1934 10,963,000 27 0 287 78
1935 10,374,000 36 0 429 5
1936 11,594,000 26 0 348 4
1937 12,043,000 25 0 351 3
1938 11,951,000 26 0 315 2
1939 12,871,000 26 0 305 3
1940 12,373,000 25 0 271 2
1941 12,414,000 43 0 346 2
1942 14,621,000 57 0 432 4
1943 18,328,000 29 0 257 2
1944 21,774,000 28 0 280 2
1945 21,908,000 31 0 207 1
1946 21,957,000 26 0 208 2
1947 25,799,000 25 0 206 2
1948 28,888,000 25 0 206 1
1949 29,371,000 25 0 118 2



1950 28,524,000 25 0 169 1

*No record

The Texas Section, ASCE
John Hawley's commitment to education and professional development was reflected in

his long and active membership in the American Society of Civil Engineers.  After becoming an
ASCE Associate Member in 1895, Hawley was elected a full Member in 1898.  At that time, there
were fewer than two dozen ASCE members in the entire state of Texas.  

In July 1913, Hawley was traveling by train to Corpus Christi to attend a meeting of the
Texas Good Roads Association when he met a fellow Texas ASCE member, Charles Terrell
Bartlett of San Antonio.  Bartlett later reminisced that he "discovered" Hawley on the train thanks
to Hawley's blue, shield-shaped pin denoting ASCE membership.  The two fell to talking. 
Bartlett asked why there was no state engineers society in Texas; Hawley reportedly replied that
"there had been efforts but all the county surveyors wanted to join."  Bartlett proposed that a
Texas Engineers Club be organized, restricted to members of the American Society of Civil
Engineers.67

This seed quickly grew into the Texas Section, ASCE.  The good roads meeting held in
Corpus Christi in the summer of 1913 was well attended.  It afforded Hawley and Bartlett an
excellent opportunity to promote the idea of a state organization for civil engineers.  After the
meeting ended on July 11, Hawley gathered a half-dozen of his colleagues and proposed that
they remain in Corpus Christi over the weekend, ostensibly for a small vacation but in fact to talk
about forming an organization.  Those joining Hawley and Bartlett for beer and conversation at
the old North Beach Hotel were J. Milton Howe, Houston; R. J. Potts, College Station; Julian
Feild, Denison; James C. Nagle, College Station; and J. F. Witt, Dallas.  This group is credited
with founding the Texas Section, ASCE, on July 12, 1913.  As Hawley recollected the event
some twenty-five years later:

After adjournment on a Saturday, several of us had a fish dinner, with frills, and decided
to stay at the [hotel] overnight.

About 2:00 a. m. Sunday, I had an attack of Ptomaine poisoning, sufficient to indicate
medical aid, and I called the house physician, who gave me a prescription that helped a lot.

By three p. m. Sunday, I was about recovered and I got word to Dean Nagle, Bob Potts,
Milton Howe and Terrell Bartlett to drop into my room and discuss the calling of a meeting at
Oriental Hotel, Dallas, to organize a "Texas Section, A. S. C. E."

They came at 4 p. m. as did Julian C. Feild who was not yet a member.  They asked me to
preside, altho still pillowed, which I did.68

The group appointed a temporary committee, chaired by Howe with Hawley and Bartlett
as members, to plan a formal organizational meeting.  Always conscious of expenses, the
engineers proposed to have the meeting at Dallas in the fall, during the time of the State Fair of
Texas so that ASCE members from across the state could take advantage of low railroad rates in
effect during the fair's run.  

After returning to Fort Worth from the Corpus Christi meeting, Hawley enlisted the aid of



a prominent Fort Worth engineer, Charles M. Davis, who was planning a trip to New York. 
While in the city, Davis called on the national secretary of the ASCE and got information on
forming local sections.  Armed with this material and helped by Davis and other Fort
Worth/Dallas engineers, Hawley, Bartlett, and Howe perfected their plans for the organizational
meeting.  In September, Hawley wrote to his out-of-town colleagues apprising them of progress:

JOHN B. HAWLEY WATER WORKS                                                                      
               

CONSULTING ENGINEER FILTRATION PLANTS                                                            
                      
SEWERS                                                                                    
    

MEMBER AMERICAN SOCIETY CIVIL ENGINEERS                 SEWAGE DISPOSAL             
                                                                      
MEMBER ENGINEERING ASSOCIATION OF THE SOUTH                    PAVING                      
                                                    ______
MEMBER TEXAS ASSOCIATION CIVIL ENGINEERS                                                                   
                         TESTING LABORATORIES 
                                                                                                                                              
PHYSICAL         
                                                                                                                                              
CHEMICAL         
                                                                                                                                          
BACTERIOLOGICAL     

                                   FORT WORTH, TEXAS.  Sept. 17th 1913

Messrs. J. Milton Howe and Terrell Bartlett,
Houston and S. A. respevtively.

Gentlemen:
My stenog. is on vacation, and I am operating the little Oliver, so please overlook poor

work.
I have drafted the following circular, which is submitted for your criticisms.
"Dear Sir:

A few of us had a talk at Corpus Christi, July 12th, and decided that the time is
ripe to organize a `Texas Association of Members of the American Society of Civil Engineers'. 
The Secretary, Mr. Chas. Warren Hunt, was later written, in the premises, and replied that the San
Francisco Association's Constitution and bylaws, a copy of which he enclosed, would be
endorsed by the Society.  As only one copy is in hand, we can simply state that its provisions
cover, quite briefly, membership and other details that we Texans would be glad to adopt.  Some
investigation leads us to believe that Dallas, during the coming Fair, or Houston during the No-
Tsu-Oh Carnival, will the [sic] the proper place to hold a meeting for the purpose of organization. 
At such meeting, after details of organization have been completed, there will be ample time for
getting better acquainted, informal discussions of matters interesting to us all, and a brief season
of good fellowship; an informal dinner perhaps.



If the project meets with your approval, (and we earnestly trust it will), please fill out the
blanks on enclosed postal card, and mail it.

When a sufficient number of favorable replies have been received, a meeting will be called
for the proper place and time.
                               Herein fail not.
                                              Sincerely yours,
                                                Howe.
                                                Hawley.                                                Bartlett.
                                                   Temporary Committee.

Now please study this form, both of you, and blue pencil it to your hearts' desire, but do it
quickly, so that we may get things moving.

It is my notion to send mimeograph copies to the membership, so as to save expenses.
The entire Ft. Worth membership are in favor of the enterprise.

                                     Sincerely yours,
                                     [Signed] John B. Hawley69

Notices dated October 21 went out from Hawley's office to civil engineers statewide
announcing that the "Texas Association of Members of the American Society of Civil Engineers"
was to be organized in Dallas on October 31 and November 1, 1913.  While the business portion
of the meeting would be devoted to approving a constitution and bylaws for the new association,
organizers Howe, Hawley, and Bartlett promised that the meeting also would feature an
"agreeable and entertaining" program arranged by the Dallas and Fort Worth members.  All
members were admonished to "please come to the meeting properly `loaded' with either a
prepared paper or some topic of vital interest to our work, for discussion."

Hawley's notice gave the meeting place as Convention Tent No. 2 on the grounds of the
State Fair, but apparently there was a last-minute change.  According to newspaper reports, the
formal organizational meeting took place in the Civil Appeals Courtroom of the Dallas County
Courthouse.  In any event, the Texas Association organized on October 31 with the following
officers: president, J. C. Nagle of Austin, chairman of the new State Board of Water Engineers
and former dean of engineering at Texas A. & M. College; first vice-president, John B. Hawley;
second vice-president, C. H. Chamberlain of Dallas, chief engineer of the Texas and Pacific
Railroad; and secretary-treasurer, J. F. Witt of Dallas, county engineer.  Howe and Bartlett were
elected to serve with the officers on the executive committee and board of directors.  

The ASCE Board of Direction at New York gave its formal approval on December 31,
1913.  Early the following year the Texas Association was notified of its official affiliation with
ASCE, becoming the eighth local group to have that connection.  These groups later became
sections.

For the score or so engineers who attended the Dallas organizational meeting,
membership in the fledgling Texas Association offered opportunities to become better
acquainted; to form lasting friendships; to compare their working methods, employee salaries,
and fees charged for engineering services rendered; and in other ways to build the reputation and
standing of their profession and refine its standards of practice.  For Hawley, 1913 was the start
of a quarter-century of active and enthusiastic support of the Texas Section.  After serving as first
vice-president through 1914, he was elected president of the section in 1915.  He also became a



national officer of the parent society that year, serving as ASCE director for the southern region
of the U.S. from 1915 through 1917.  During this period he continued to sit on the Texas Section
board.  His duties as a national director compelled him to New York for two days every other
month to attend directors' meetings at ASCE headquarters.  Hawley made good use of his travel
time by arranging side trips to inspect the notable public works of cities nationwide, from Seneca
Falls to San Francisco.  

After completing his term as national director, Hawley threw himself into committee work
for the Texas Section.  His appointments over the years included chairmanship of the committee
that developed the "Standard Form of Agreement Between Owner and Contractor" (copyrighted
in 1920 and made available by the Section continuously through 1986).  He chaired the
Committee on Hydrology and the Committee on Contracts, Ethics and Practice; and was a
member of the Public Relations Committee during the section's long effort to get an Engineers
Registration Law passed in Texas (see chapter 11).70

Hawley set great store by the friendly camaraderie that permeated Texas Section
meetings.  "To my mind," he said in his President's Address at the annual meeting of 1915, "the
greatest and most valuable feature of these meetings is, and of right should be, the social, human
element.  More especially is this true in Texas, where our total membership averages about one to
every seventeen hundred square miles, some of them (the square miles) being mighty wild and
woolly."  As one who loved a good party, Hawley gained notoriety in these years for his
"Kickapoo Juice," also known as "battle-ax punch," which he mixed according to a formula only
he knew.  A feature of the Saturday afternoon picnics that followed the Section's business
meetings, the "punch" was said by some to leave a lasting effect upon those who imbibed.71

Perhaps because of his high profile as an ASCE national director, Hawley was enlisted by
the national trade weekly Engineering Record to serve a stint as reporter.  He later recounted that
his newsman's career lasted only one assignment:

In August 1915, (day after the Galveston hurricane of that month) the "Engineering
Record", New York, wired me to hasten to the island and make a 400 word wire report, followed
by complete mail report with ample photos, sketches, etc.  (Me - reporter - c'est rire, n'est ce
pas?).  By dint of various more or less questionable means I actually got to the Tremont the
following day.  The hotel was more than "full up" with refugees and marooned tourists, but by
reason of a long time friendship with the head clerk, I was assigned to a room with a very decent
Oklahoma chap, (ex-cowboy, aet. about 50) sharing his double bed.

Worked on my telegraphic story all day and got to our room at something like 10:30 or
11:00 p.m., finding my roommate at the writing table reading newspaper clippings.  Quoth he,
"do you love po'try?"  I 'lowed that an "engineering cuss" has little time or opportunity for getting
acquainted with poetry, but that I had in my checkered experience found time to absorb a few
poems and hoped in later life to acquire a few more.  He 'lowed he'd like to show me his
"collection" and for about an hour I let him "deliver" a dozen or so, in a tone that resembled Burk
Burnett's intonation of "Bury Me Not on the Lone Prairie" . . . .  72

The Great War Begins
The outbreak of war in Europe in the summer of 1914 had little immediate effect upon

Hawley or his work.  The years 1914-1916 found him traversing the state in pursuit of sporadic
water and sewer jobs.  In the arid Pecos River region of far West Texas, Hawley was consultant



on two irrigation projects, including a dam near Balmorhea (1914) and irrigation improvements
near Barstow with A. H. Dunlap (1915-16).  Six hundred miles to the east at Shreveport,
Louisiana, he had charge of remodeling the city waterworks and sewers, a $1 million job (1916).

Though Hawley turned fifty in 1916, his was an active role when the United States was
drawn into Europe's Great War.  He was appointed Texas chairman of the U.S. Industrial
Preparedness board, a body organized by the five major national engineering societies under
auspices of the Secretary of War to collect data on the nation's capacity to manufacture
munitions.  In May 1917, Hawley was commissioned Major of Engineers.  His contributions
during the next eighteen months would earn him international recognition for service to the Allies
of the First World War.



Chapter 3
THE WATER SUPPLY OF SAINT-NAZAIRE, FRANCE

World War I began for the United States on April 6, 1917.  Declaring war on Germany,
the U.S. moved quickly to raise, train, and transport troops overseas.  Upon his commissioning as
Major of Engineers in May, Hawley was dispatched to San Antonio to design water and
sewerage systems for Camp Travis, a training and mobilization center for some 112,000 draftees
from Texas, Oklahoma, Arizona, and New Mexico.  Units stationed at Camp Travis included the
90th Infantry Division (the "Tough 'Ombres" or "Alamo" Division), which was activated at the
camp on August 25 and saw action in France the following year.

Major Hawley, as he was known from that time forward, also designed and supervised
construction of water and sewerage systems and all other facilities of Camp MacArthur, built at
Waco, Texas, in July 1917.  Troops trained at Camp MacArthur included Texans demobilized
from service on the Mexican border, and also National Guard units from Wisconsin and from
Hawley's old stamping ground, Michigan, where he had worked briefly before transplanting to
Texas.

In France With the 503d
In late November 1917, Major Hawley was ordered to France with the American

Expeditionary Force in command of the 503d Engineers, Service Battalion.  The battalion had
trained and drilled for months at Camp Grant, Illinois.  It was full strength, 1018 officers and
men.  Organized largely of Illinois, Wisconsin, and Indiana boys, it boasted several technical
graduates and American Society of Civil Engineers members.73

After a sea voyage described by Hawley as "rather stormy and rough," the battalion
arrived at St.-Nazaire, France, on December 10.  St.-Nazaire, at the mouth of the Loire River, was
the debarkation port for American troops and supplies landing in France.  Hawley's battalion
disembarked the day after landing and marched to Camp No. 1, about three miles distant.

"This camp had been built for us by the French Engineers and was fairly comfortable,
barracks and office structures being quite similar to the American type," Hawley reported.  "All
were heated by small coal stoves.  Water pipes, connected with St. Nazaire municipal mains had
been laid, and were in service, but no sewers, the `pail system' of latrines being used."74

At the first dinner in camp, Hawley met a classmate from the University of Minnesota
class of 1887.  This friend introduced him to Col. John Stephen Sewell (West Point 1890),
commander of the 17th Engineers.  After a brief interview with Hawley, Col. Sewell caused the
503d Engineers to be attached to the 17th.  He appointed Hawley Engineer in Charge of Water
Supply for the St.-Nazaire District, which comprised several camps and industries as well as the
city itself.  In March 1918, Hawley's responsibilities expanded to include all water supply and
sanitation for Base Section No. 1 (Brittany), a district about the size of the state of Massachusetts. 

The combined drought of 1917 and the "draught" of the American army sadly depleted
the St.-Nazaire city water storage.  As instructed by Col. Sewell, Hawley organized a Water
Supply Department and set out to solve the St.-Nazaire water problem.  The municipal supply
came from about four square miles of territory near the city.  Two sets of impounding and
storage reservoirs in nearby valleys held a total of about 200 million gallons at spillway levels. 



Before the war, the city used only about 700,000 gallons daily.  Wartime demands increased
consumption to an estimated 3 million to 4 million gallons per day.  The sole American
locomotive shops built in France were near the docks of St.-Nazaire.  And at Montoir, a suburb to
the east, a large storage/yards/docks complex placed additional strains on the available water
supply.  From the fall of 1917 well into the fall of 1918, the city supply had to be supplemented
by freighting, in barges, about 500,000 gallons of water per day from a canal that emptied into the
Loire above St.-Nazaire.  

If port and camp activities were to be maintained, substantial new sources had to be
developed.  Major Hawley and his engineers decided, "after rather hasty reconnaissances," to
dam the Brivet River at Pontchâteau, northeast of St.-Nazaire.  To start, they built a wooden crib-
dam across a small masonry bridge, or "big culvert," under the Paris and Orleans Railway.  "This
dam was built of scrap locomotive crating, the longest timber being 10 ft.  The span was 34 feet,"
Hawley remembered.  "Completed March 1st, this small dam caught and stored 500,000,000
gallons of water by March 5th.  It was built by flotation and sinking in sections, in about seven
feet of water, without cofferdams--some naked swimming and diving being part of the process.75

"A gusset of earthly material was cast in front of the dam (on the lake side), and this
gusset later covered with sewed-together tarpaulins to secure imperviousness.  The lake formed
by this dam covered about 700 acres (very shallow), and the way it filled up with aquatic grasses
was astounding."76

To channel the Brivet waters from the Pontchâteau dam to the St.-Nazaire city reservoirs,
Hawley had his men clean out the grass- and lily-grown bed of the Brivet to a point about five
miles from the city water plant.  They built another dam there, near Trignac, and constructed a
pumping plant to pump the water through a 24-inch cast-iron force main to the city's reservoirs. 
"After unheard of difficulties and delays these latter works were finished, and we started pumping
to the city (and thence to the American camps and industries), just before the city storage was
exhausted, July, 1918," Hawley reported.77

It soon became evident that the waters stored above the Pontchâteau dam would not
suffice for the needs of army and city throughout the year unless very heavy autumn rains should
come, "of which the heavens gave no signs."  To augment the Pontchâteau storage, Hawley
commandeered two small existing lakes above the city.  Both were used for water power for
small gristmills.  Hawley arranged with the owners to hold the waters for army and municipal
use.  In return, the American military furnished coal to operate the mills' auxiliary steam plants. 
This arrangement added about 230 million gallons to the available storage.

On a creek near the two small lakes, Hawley's engineers built an earthen dam, with
spillway excavated in rock, to catch and store another 200 million gallons.  The gate was closed in
October 1918 and the lake filled early in 1919.

St.-Nazaire's water problem was one of quality as well as quantity.  Water for soldiers and
citizens required adequate filtering.  While the St.-Nazaire municipal plant was capable of
pumping for service about 4 MGD, its slow sand filtration plant was designed for a capacity of
only .75 MGD.  Hawley needed greater filter capacity.  After some delay, he had a modern 3
MGD rapid sand filter built next to the existing municipal plant.

"Space prevents detailed description of the numerous and varied expedients adopted to
enable us to keep the St. Nazaire-Montoir district supplied with ample good water for army and
municipal purposes, but we `got by'," Hawley summarized.78  Fortunately, rains that began in late
October 1918 and continued through January 1919 filled the upper Brivet lakes.  The works built



by American engineers left the district well supplied for 1919 despite the previous drought.
Official reports described Water Supply Base Section No. 1, headquartered at St.-Nazaire,

as the most difficult engineering problem behind the fighting front in France.  Hawley's superior,
Col. William G. Atwood (Sewell's successor), wrote of the St.-Nazaire challenge:

"This water supply system was one of the most difficult problems we had to solve, as we
were barely able with our construction to keep ahead of the consumption requirements.  At the
time the pumps were started on the Pontchâteau water, there was only two days' supply of water
left in the city reservoirs.  The final success of this plan was largely due to the ability and
ingenuity of Major John B. Hawley, who, with a part of his battalion of the 503rd Engineers, had
reported to the commanding officer of the Seventeenth Engineers for duty in December, 1917."79

From the time of his arrival in France to and after the signing of the armistice on
November 11, 1918, Major Hawley directed the design and construction of about thirty projects
over the length and breadth of Base Section No. 1.  Second to the St. Nazaire-Montoir district,
providing water supply and sewerage for the large base hospital at Savenay was Hawley's biggest
responsibility.  During the war, the size of the hospital gradually increased from 2,000 to 20,000
beds, demanding frequent enlargement of water and sanitation systems.  About a mile from the
hospital, Hawley supervised construction of an arched concrete dam, 42 feet high, radius 175
feet, with "sound granitic foundation."  Also at Savenay he supervised construction of a pumping
station and rapid sand filtration plant of about 600,000-gallon daily capacity.  Near Malville, five
miles from Savenay, Hawley directed that an ancient road embankment be incorporated into
another dam.  Lined with concrete paving, the Malville roadway dam held 140 million gallons;
the Savenay concrete arch dam, 120 million gallons.  

On a hill above the Savenay hospital, Hawley's men built a reinforced-concrete standpipe,
18 by 65 feet.  No standard bar steel was available for reinforcement, so Capt. David R. Cooper
and Lt. Billings Wilson scoured the country picking up bars of various shapes and lengths
(including wagon tire "stuff") at small blacksmith shops.  The concrete shell of the standpipe was
a foot thick, sixteen-sided instead of round, unbonded to bottom, concrete roofed, "and
absolutely tight," Hawley boasted.80

Completing the hospital water and sanitation facilities was an Imhoff tank-sprinkling filter
sewage disposal plant, capacity about 400,000 gallons per day.  The plant reportedly purified the
hospital effluent "to entire satisfaction of the French Engineers."81

The work of Major Hawley's Department of Water Supply and Sanitation extended south
to St.-Jean-de-Monts, fifty miles down the coast from St.-Nazaire.  A large aerial gunnery school
and an aviation camp were located there, nestled in the coast sand dunes for protection from
submarine gunners.  Soundings showed the water plane in the sands to slope from the coast
dunes upward toward the east.  Chemical and bacteriological tests found the water to be of good
potable quality, so Hawley's men dug wells and established a water station toward the eastern
edge of the camps.

Toward the coast, just inside the dunes, Hawley directed construction of a standard
subirrigation sewage disposal plant, "which worked to perfect satisfaction, and without
contaminating the water supply, through the war and until the abandonment of the camps.  Water
supply and sewage disposal located within the same sand flat a half mile in diameter, are unique,"
Hawley conceded, "but the sloping water plane enabled us to `get by'."82

Hawley's own report of his experiences in France, written shortly after he left military
service in April 1919 (and freely excerpted above), provides excellent technical descriptions of



the works built under his supervision.  A letter written years later by one of Hawley's junior
officers adds interesting detail and gives a better feel for the human side of the story.  Billings
Wilson, Hawley's supply officer, went on to become director of the Port of New York, a position
he held until retiring in 1954.  Writing in 1960 while on holiday in Sicily, Wilson reminisced at
length about the Major's war work in a letter to J. Russell Wait, former director of the Port of
Houston.  Wilson's richly detailed letter would be published in the Texas Civil Engineer, February
1970, as "Recollections of Major Hawley":

My association with him [Hawley], in World War I, began when I was assigned to the
503d Engineer Service Battalion at Camp Grant, Rockford, Ill. and became its Supply Officer
when we sailed for France in November 1917.  As I remember it, there were four of these
Engineer Service Battalions organized at that time, each for a different branch of civil engineering,
and we all went to France on the same convoy.  The 503d was essentially for water supply and
associated problems and we had an officer group with some experience in that field. 
Unfortunately, each battalion was split up as soon as it landed and used as replacements for other
engineer units, but Major Hawley and his Headquarters Company remained at the debarkation
port of St. Nazaire, attached to the 17th Engineers, under Col. John Stephen Sewell of Atlanta,
Georgia, succeeded by Col. Wm. G. Atwood.

In the fall of 1917 men and supplies were already beginning to tax the facilities of the little
port of St. Nazaire, especially as to water supply.  The numerous transports and cargo ships all
had to take water for the voyage home; permanent troop installations as well as transient camps
had to be supplied; also the locomotives (including a constantly increasing number of large
American ones) had to have water for the trips to the forward areas.  The little water supply
system of the old port, a "slow sand filter" unit was stepped up to such a fast pace that it took out
only the tadpoles and trash and we had to heavily chlorinate the vastly increased daily throughput
to the point the men could scarcely drink it.  A new "rapid sand filter" unit was designed and
started at once and 4 miles of 24" cast iron pipe was ordered by cable from the States.

A small gravity earth dam had been constructed in the suburbs of the port shortly before
we arrived but it was not enough.  Desperate measures were resorted to.  Major Hawley and his
staff scoured the surrounding country for other sources of fresh water.  Private millponds, used
for grinding grain, were commandeered and small boiler plants were installed free to replace the
water power, with coal furnished by us and soldier labor to tend the boilers.  Culverts with
flowing streams, under railroad embankments, were dammed with cribs made from the heavy
timbers used as dunnage for the locomotives on the ships, and faced with several plies of
tarpaulins, weighted down with one-man stone.  A large drainage ditch, tapping a huge swamp
and low-level farming area, was dammed and large, portable diesel pumps installed to boost the
brownish water through the aforementioned 4-mile pipe line to the new filter plant.

Small, bottom-hopper, self-propelled dredgers were chartered from the French and sent
up the Loire River, above Nantes, to a point where the surface water was reasonably fresh; their
bottom doors opened and a load of fresh water taken on and brought back to St. Nazaire where it
was pumped directly into the port service mains.  An interesting event occurred in this activity
when one of the dredgers was sunk right in front of the pumping station by a gang of German
prisoners assigned to refuel the dredger.  They worked like beavers over one noon lunch hour,
heaping all the coal on one gunwale (while their guards dozed), so that the boat listed enough to
take on water and sink.  The French tried for several days to raise and remove it, without success. 



Meanwhile the water situation in the port was becoming acute and ship sailings were being
delayed.  Finally the U. S. Base Commander asked if the Americans might try it, and Major
Hawley was assigned the task.  He assembled 4 other dredgers of the same size and ran the bows
in on each side of the sunken one, fore and aft, ran cables under the hull of the sunken boat and
lashed them to heavy timbers on the decks of the salvage boats; waited for low tide; took on a full
water load on all 4 salvage boats; tightened up the supporting cables as much as possible and, as
soon as the tide returned, started pumping out the 4 salvage boats.  The increased buoyancy
raised the sunken boat in these cable slings as slick as a whistle and the whole flotilla was towed
clear of the pumping station-- all in one tide change of 6 hours.  Quite a feather in the Major's
cap, for sure.

Earlier I mentioned ordering 4 miles of 24" cast iron pipe.  When it arrived from America
the QMC [Quartermaster Corps] unloaded it like they would wooden piles, with the result that
many of the big bell ends were cracked, also the pipes themselves.  Emergency welding was tried
despite the obvious difficulty of welding C.I. pipe in that large size.  Finally we had to lay the 4-
mile line, on wooden sleepers across a large marsh, to meet another emergency deadline for
water.  Then we discovered that the lead for caulking all those joints was missing, or had never
been shipped from America.  I was called in by Major Hawley and told to go out and try and buy
scrap lead in the open market.  Taking a sheaf of blank USA purchase orders and 3 trucks, I went
to Nantes and located some dealers in scrap and used plumbing supplies.  After considerable
haggling and at exorbitant prices I collected several tons of scrap lead pipe, lead elbows, etc. that
had been salvaged from destroyed buildings and brought it back to St. Nazaire where it was
poured into the joints in the next 2 days, working around the clock.  (A month later I was
summoned to our local headquarters to "answer" a complaint from the French authorities that
someone had been buying up scrap lead in Nantes--a commodity that was rationed and in short
supply--without proper permits.)  But by then the pipe line was in use, after a first hilarious day. 
When the pumps were first turned on and pressure began to build up in the line, all of the little
hair cracks in the C. I. pipe began to spout streams and fans of water.  We were concerned at the
amount of water being wasted but kept the pumps going and to our amazement the next morning
most of the leaks had stopped.  Investigation showed that we had been pumping millions of tiny
eels whose bodies had lodged in the cracks, one on top of another until the leaks diminished to
workable limits.  Somewhat of a novelty in plugging wholesale leaks.

One day we began to get reports of colon bacilli in the water behind the locomotive crate
dam aforementioned.  This had proved to be a very shallow, long and narrow reservoir, with lots
of weeds coming up fast.  Major Hawley ordered a tracing job upstream for the source of the
bacilli.  Each branch stream was sampled and analyzed until we found the villain, and traced it
finally to a small local cheese factory that had just resumed operations.  The whey from the
cheese press was being discharged into the stream and gave the positive indications on our water
test controls that had alarmed everyone.  We had another laugh all around, and no harm done. 
(The cheese was cured by covering the containers with fresh animal manure to create the right
temperature.)

I visited St. Nazaire again in the fall of 1954 and found the Bois Jolland reservoir still in
service; also the rapid sand filter and the Trignac Pumping Station (but the 4-mile pipe line had
been replaced with a permanent one of smaller size suitable for the peacetime needs of the port). 
Also visited the concrete arch dam east of St. Nazaire [at Savenay] which was still in service but
used only for locomotive supply.  (The story of this dam--the first arch type built in France--is a



tale in itself, for another day.)
After trying 4 times during the summer of 1918 to get transferred to a combat engineer

unit and having Major Hawley endorse each application with "This man cannot be spared" I
finally "escaped" and went to an infantry weapons refresher school just a week before the
Armistice, and this ended my association with Major Hawley--a proud memory for me.  He was
a fine man to work for and with, in that he assigned you a job and left you to work it out in your
own way.  Most of my work for him was in the field of supplies and tools for his various
projects, widespread over Base Section No. 1.  He and I held the first 2 special passes issued by
the Base Area Commander authorizing us to enter and leave camp at any hour on any day of the
week.  Both of us were on the road most of the time, sleeping in French inns, using French bread
cards (for which we often donated items from our own commissary--like tinned butter and
chocolate--for which we received in return fresh butter & eggs & chocolate at our meals in these
inns).  All of this military water supply work was done under constant pressure of expanding
needs.  Each project had to be kept supplied with its daily needs, right up to the day when the
new French pumps were delivered to each site.  One of the problems (mine) was to keep
individual project bosses from hoarding tools and supplies not currently needed, against what
they thought might be a "rainy day".  But all of our days were "rainy" in that sense and I had the
job of finding these "hoards" and getting them to the places where they were more desperately
needed.  In this work I kept a small fleet of trucks constantly on the move throughout the base
section area, night and day, trying to keep the many little projects--from the big arched dam to
the little one-man boiler plant--going.

I had the pleasure of visiting Major Hawley once at his home in Fort Worth after I
returned to the States, I think in the winter of 1919-20, and meeting some of his family.  His
charming and gracious wife I remember with affection--the same affection that I always felt for
the Major himself.                                                                      (Signed) Billings Wilson83

Upon Major Hawley's discharge from military service April 19, 1919, and his return to the
United States, the French Government conferred upon him the order of University Palms, with
rank of Officer of the Academy.  For many years after the war, on the eleventh day of the
eleventh month, Major Hawley wore his Army uniform to the office in observance of Armistice
Day.  In his coat lapel he often wore the ribbon signifying the honor bestowed upon him by the
French.84

Hawley's wartime stay in France engendered a lifelong affection for the country and its
people.  He learned to speak and read French with facility.  After returning to the States he
subscribed to several French publications, including general interest as well as scientific journals. 
These he read avidly until the Nazi occupation of France in 1940 halted their delivery to his
mailbox.  Hawley often remarked to friends and colleagues that he rated his water supply work
with the AEF in France among his greatest lifetime achievements.85

On to Paris (Texas)
Scarcely pausing to enjoy his return to civilian life, Hawley stayed "on the hurry-up jump

every minute" after reopening the Fort Worth office and resuming his consulting practice in 1919. 
One of his first sizable postwar assignments was to study and report on a new, $1 million
municipal water supply for Paris, Texas, to augment the community's small City Lake. 
Associated with Hawley on the Paris study was Prof. Daniel W. Mead, called in from his



Madison, Wisconsin, office to help analyze the situation.
Based in part on personal knowledge of Fort Worth's hard luck with well-water supplies

and the similar unsatisfactory artesian experience at Dallas, Major Hawley recommended against
relying on groundwater at Paris.  "Again, there is always a question of the `dependability' or
permanence of `artesian' or `deep well' supplies," Hawley wrote in his 1920 Paris report. 
"[Various phenomena] frequently cause wells, which when first used gave large supplies, to later
diminish to very small `producers'."

Paris would do well to learn from Fort Worth's costly struggle with its artesian and deep
wells, the Major advised.  "After the expenditure of more than a million dollars on various
pumping devices, extension of the well field, etc., the whole well system was definitely and
finally abandoned," he noted, "and a great dam was built in 1911-'14, impounding and storing the
waters of the Trinity River, the lake thus formed [Lake Worth] furnishing a bountiful supply,
which, aerated, filtered and sterilized, gives the city now, and for a generation to come, cheap and
wholesome water."86

The Major advised a like approach for Paris, population 17,500.  After months of
collecting and examining rainfall records and other data, Hawley recommended a dam and
reservoir on Pine Creek to impound a surface water supply of 3.9 billion gallons (12,000 acre-
feet), enough to meet the needs of the present "and for a generation to come."  Noting that the
municipality's City Lake was full to capacity and should furnish an adequate supply for another
year at least, Hawley commended the City for its foresight:  "Paris presents the unusual spectacle
of a city taking proper steps to arrange a new water supply while the old is still serving, without
waiting for a water famine to rush into too hasty, ill-considered and costly action."87

At the time of his investigations for Paris, Hawley also was engaged in southern
Oklahoma locating and designing a highway system for Bryan and Johnston counties in
association with T. B. Matthews.  His presence was required so often in Durant, Oklahoma, that
the Major set up an office in the courthouse basement.  The strain of tight deadlines and constant
travel showed in a letter Hawley wrote to employee Hiram J. Smith, who was collecting data and
doing field engineering for Hawley and Mead at Paris.  Smith had been one of the Major's
lieutenants in the wartime water work in France, where he had done dam and channel
maintenance and miscellaneous construction.88  Dated June 2, 1920, Hawley's letter to Smith
begins:

My dear Hiram:
Just received your report of May 29th.  Some mail service, n'est ce pas?
I have been on the hurry-up jump every minute since I last wrote you, and tomorrow

evening must go again to Durant, Okla. to remain there several days, winding up the Highway
work to turn in to the State and U. S. Engineers.

In spite of many handicaps, we will get the work in on time, but it has been a strenuous
job.

Spent a good part of last week at Chico, advising about replacing a rule of thumb
designed dam which went out the first rain, and at Wichita Falls, in consultation on the big water
supply and irrigation plant,* whose cost I estimated at $4,730,000.00, present prices of labor and
materials.

Then went to Durant for Saturday, Sunday and Monday.89



While in Durant wrapping up the Oklahoma highway job, Hawley also planned to work
on his ideas for rejuvenating the old filters and sedimentation basins at Paris's City Lake.  To
satisfy the Major's need for data, Smith would have to lose some sleep; Hawley instructed his
field engineer to catch the 4 a.m. train for Hugo, make connections for Durant at 6 a.m., and
arrive at the Major's courthouse basement office by 8:10 Friday or Saturday morning--no later--
bringing "data of all sorts" on the Paris project.  Thoughtfully, Hawley advised his assistant where
refreshments could be had at that early hour: "Can get coffee at Hugo, and Breakfast at Durant."

Applying the Lessons of War
In January 1921, Hawley was called to the parched, oil-boom  --------------

*This probably is a reference to Lake Kemp-Diversion Lake, constructed 1922-24.community of
Breckenridge, Texas, which needed a complete new system of waterworks and needed it in
record time.  Hawley obliged.  In less than four months, the Major designed and supervised
construction of two masonry channel dams on the Clear Fork of the Brazos River; a ten-mile
cast-iron pipeline to a receiving reservoir in the city; two pumping stations, one at the river and
one at the filter plant in town; an elevated steel tower; twelve miles of mains in the city; and the
usual complement of valves and hydrants.  Late in 1921 it was decided to install mechanical
(rapid sand) filters at the city pumping station.  Two units of 500,000-gallon daily capacity were
put in use January 28, 1922.90  

The plant operated "splendidly," according to J. Z. Martin of the Walker-Caldwell Water
Company, owner of the Breckenridge works.  Replying to inquiries from Throckmorton city
officials who inspected the Breckenridge pump station and filter plant in 1926, Martin
recommended Hawley without reservation:

. . . after five and a half years' service from our system we are thoroughly satisfied that
Major Hawley is a peer among water works engineers.

. . . the plant is so designed that our water supply is pumped only twice.  After it reaches
the City Station the water goes thru three distinct stages of treatment, all by gravity flow.  This is
a point that means a great deal in the construction of a water system, but is overlooked by some
very eminent engineers.  In a small plant particularly is the item of handling the water supply one
of vital importance.

If you are contemplating the installation of a filtration system at Throckmorton and can
secure the services of Major Hawley, you will I am sure be obtaining the very best. . . . I realize
daily how fortunate we were in securing him for our work here in Breckenridge.91

The Breckenridge filter plant gave Hawley a chance to apply knowledge brought back
from his war work in France.  When one side of the sedimentation basin was first filled with
water early in February 1922, a section of the dividing wall slipped out of place.  Using his
wartime experience in raising the sunken dredge in the St.-Nazaire harbor, the Major instructed a
new employee, 21-year-old Simon Freese, to design flotation boxes.  These were strapped to
each side of the dividing wall section that had slipped out of place.  When the two sides of the
sedimentation basin were filled with water, the slipped section of the dividing wall was floated
back into place, "slick as a whistle," just as Hawley had used the buoyancy of the salvage boats to
raise the sunken dredge at St.-Nazaire.

Major Hawley's successor firms have not had occasion to use his experience in designing



and building the Savenay concrete arch dam, said to have been the first arch-type dam in France
but only sparingly described in Hawley's postwar papers.  Unfortunately, the full story of the
dam's construction, characterized by Billings Wilson as "a tale in itself, for another day," seems to
have been left untold always.



Chapter 4
HAWLEY & SANDS

In June 1921, Hawley joined practices with Edward E. Sands of Houston to form the
partnership of Hawley & Sands, with separate offices at Fort Worth and Houston.  The firm
specialized in sewage treatment plant design.  The first such job was a 1 MGD Imhoff tank-
trickling filter disposal plant and sewer system for Breckenridge, built in 1922-23.

Also on the drafting table in 1922 were plans for Fort Worth's first sewage disposal plant,
the Riverside Treatment Plant designed by Hawley & Sands under a joint engineering contract. 
At the time, Fort Worth's raw sewage from a population of about 110,000 discharged directly into
the West Fork of the Trinity near the North Main Street (Paddock) Viaduct.  The strong North
Fort Worth packinghouse waste also went into the river.  Downstream, the City of Dallas was
drawing much of its domestic water supply from the untreated flow of the West Fork.  At least
one downtown Fort Worth office building had a sign in the washroom on the toilet waterbox that
instructed: "Pull the chain.  Dallas needs the water."92

Hawley & Sands planned a sewage collector main to catch Fort Worth's raw wastes
beginning at the Main Street Bridge and down the river valley for approximately 4.5 miles, and
deliver the sewage to the site of the proposed Riverside Treatment Plant.  Construction of the
collector main and the Riverside plant would be Fort Worth's, and the firm's, first environmental
engineering projects for cleaning up the Trinity.  The river was described by one contemporary
writer as "a foul, blue-black stream"; "an open sewer winding through the state of Texas, a
menace to health and an offense to the nostrils."93

Fort Worth had sought advice before on its sewage problem, but had delayed action for a
decade.  According to the 1938 Annual Report of the City:

Probably the first real step in solving the sewage disposal problem was taken Nov. 25,
1914, when Rudolf Hering and John H. Gregory, internationally known experts in the field, were
commissioned to study the situation.  They made three recommendations: that the packing house
wastes be preliminarily treated by the packing houses, that the Imhoff Tank-Sprinkling Filter
method of disposal be adopted and, that the site be located just above Sycamore Creek.  Action
was delayed until 1919 when $725,000 bonds were voted [to erect a disposal plant], but owing to
technical difficulties these could not be sold.  The plant was finally constructed in 1923
[approximately three miles downstream from the Hering-Gregory recommended location] and
put into operation April 24, 1924, on plans drawn by John B. Hawley and E. E. Sands, using the
Imhoff Tank-Sprinkling Filter method.94

The Imhoff tank-sprinkling filter method was not Hawley and Sands' first choice,
however.  They strongly recommended the revolutionary activated sludge process, which was
proving superior to the standard sprinkling or trickling filter method in removing suspended
particles and bacteria from sewage.  Activated sludge was less expensive to install, more efficient,
and more flexible during periods of overload, and had the further advantage of freedom from the
usual offensive odors.  After agitation and aeration, treated sludge could safely be turned into
lagoons to decompose and dry.  "A peculiarity of activated sludge is its ability to stand lagooning
without producing the odors that one would naturally expect," commented Hawley and Sands in



their 1922 report to the City of Fort Worth on sewage disposal.95

Sands at Houston
Edward Emmet Sands, a brilliant engineer and a pioneer, believed emphatically in the

superiority of the activated sludge process.  In 1915, after visiting the experimental activated
sludge plant at Milwaukee and seeing the results of T. Chalkley Hatton's investigations there,
Sands had conducted a series of experiments with Houston's domestic sewage.  He found that
the process was entirely feasible and more economical than the standard trickling filter method
for treating Houston sewage.96  Sands' investigations so interested John Hawley that Hawley
made note of the work in his President's Address at the 1915 annual meeting of the Texas
Section, ASCE.  Speaking of trips he had made to inspect innovative public works around the
country, Hawley declared:  

"[W]hat impressed me most was the new idea in sewage disposal, the activated sludge
process, purification of sewage by the injection and diffusion of compressed air.  Experimental
results observed by Hatton at Milwaukee, Hendrick at Baltimore and Sands at Houston . . . lead
one to expect that the expansive and expensive `contact beds' and `sprinkling filters,' the `last
word' in modern disposal methods, are to be superseded . . . by the new process . . . .  

"Until full data are in hand from the experimental work in progress," Hawley cautioned,
prophetically, " . . . it would seem unwise, even hazardous, to base sewage disposal designs upon
existing methods, only to find the works obsolete before actually completed."97

While serving as city engineer of Houston from 1913 to 1918, Sands designed and
supervised construction of the largest activated sludge sewage treatment plants then in existence:
the Houston North Side plant with a capacity of 10 million gallons per day (placed in operation
May 1917) and the Houston South Side plant with a capacity of 5 MGD (operational by August
1918).  The North Side plant remained the largest activated sludge plant in the world until the 85-
MGD Milwaukee and 35-MGD Indianapolis plants began operating in 1925 and the 175-MGD
Chicago North Side works in 1928 (see chapter 9).

Texas cities were leaders in activated sludge technology in the period from 1916 to 1920. 
Besides the two large plants at Houston, smaller plants went in at San Marcos, Sherman,
Coleman, Gainesville, San Angelo, Quanah, and Paris.  The San Marcos plant (capacity 150,000
to 200,000 gallons per day) started up in September 1916, making it the first activated sludge
plant in regular daily service in the world.  Ashley F. Wilson, engineer-manager for the San
Marcos Utilities Company, designed and built it.98

A Texas plant of special interest to Hawley and Sands was the small, experimental
activated sludge plant put in operation in August 1916 to treat the exceedingly strong waste of the
packinghouses at Fort Worth.  The packinghouse sewage was highly putrescible and created a
serious pollution nuisance in the Trinity River.  The Texas Legislature had passed an anti-
pollution law in 1913 directing all cities of more than 50,000 to cease discharges of untreated
sewage into streams.  Armour & Company installed the experimental plant, with an aerating
capacity of 86,000 gallons daily, to test whether activated sludge could purify the waste
sufficiently to meet the state anti-pollution requirements.  So promising were the results of the
Armour experiments that V. M. Ehlers, state sanitary engineer, suggested that the City of Fort
Worth and the packers cooperate in building and operating an activated sludge plant to treat the
combined flow of sewage from both the city and the packinghouses.99

Also endorsing the activated sludge method was H. A. Halverton, land and tax



commissioner of the City of Houston.  In a letter to Fort Worth Mayor E. R. Cockrell, September
1921, Halverton praised Sands' choice of the activated sludge process for the two Houston plants: 
" . . .  he made no mistake in that system of [sewage] disposal for today that system is at the head
of the list for efficiency and economy and the greatest system that has ever been installed in the
South for [sewage] purification."100

Adding their voices to the chorus, Hawley and Sands tried to persuade the City of Fort
Worth to adopt the activated sludge process.  Sands wanted to install a demonstration plant at
Fort Worth capable of treating 30,000 to 40,000 gallons a day, "and just show the city officials
what we can accomplish by this new activated sludge method.  The truth of it," he declared, "is
that we have just got all of the other sewerage methods backed off the board."  Inexpensive to
install, the small plant proposed by Sands, but never built, might have proved to the city fathers
how satisfactorily the process could handle Fort Worth sewage.  "We would actually remove 99-
1/2% of the suspended matter and turn out a clear colorless, odorless effluent right in the
presence of the city officials," Sands confidently predicted.101

In their 1922 report to the City, Hawley and Sands acknowledged that the activated sludge
process had been used on a commercial scale only about five years.  Considering the strength of
Fort Worth sewage, however, and the inconstant flow of the Trinity in warm months, both
believed the superior efficiency of activated sludge and its odorless operation made it clearly the
best choice.  They emphasized:  "In view of the fact that the Trinity River, for a period of several
months at a time, is a dry stream, it is necessary to use a process that will deliver an effluent that
will not putrefy and produce offensive odors even when it forms a series of pools along the River
bed during the summer months.  To meet this condition will require the construction of the best
type of plant known, and no half way, approximate or incomplete methods can be considered."102

Arguing for Activated Sludge
The Hawley-Sands report concisely summarized Fort Worth's situation in 1922 and

compared in detail the only two methods of sewage disposal the consultants believed should be
considered: trickling filter and activated sludge.  At that time there were 6.5 million gallons of
domestic sewage and 2.2 million gallons of packinghouse waste discharging daily into the
channel of the Trinity River, producing intolerable conditions.  Thirty-three tons of putrescible
plant and animal matter flowed into the river each day, carrying with it countless billions of
bacteria and other microorganisms, many of them pathogenic.

The activated sludge process, argued Hawley & Sands, had the edge in removing both
suspended matter and bacteria from sewage:

A well designed trickling filter plant will remove from eighty-five to ninety per cent of the
suspended matter and seventy to eighty per cent of the bacteria.  The effluent will contain from
seventy-five to eighty-five per cent of the oxygen that is required to oxidize the remaining organic
matter.  A properly designed activated sludge plant will remove ninety-five per cent of the
suspended matter in the sewage, and ninety-five per cent of the bacteria.  The effluent will
contain sufficient oxygen to take care of any organic matter present.  For this and other reasons
activated sludge is the only method being considered for all the larger plants now being designed
viz: Packing House District, Chicago; Chicago Sanitary District; Milwaukee, Wis.; and Los
Angeles, California.103



Comparing the advantages and disadvantages of each method, Hawley and Sands noted
that trickling filters would cost less to operate and required less mechanical equipment.  In all
other respects, however, they gave the nod to activated sludge.  The newer process had a lower
initial cost, a greater ability to carry peak loads, and a higher degree of purification.  Activated
sludge was practically odor-free.  Flies and other pests would not be a problem.  Activated sludge
effluent would satisfy the State Board of Health, whereas trickling filter effluent might or might
not be acceptable.

Hawley and Sands estimated the initial cost of installing a 10 MGD activated sludge plant
at $443,500--less than 60 percent of the cost ($771,280) of a trickling filter plant with the same
capacity.  The cost of labor, power, and supplies per million gallons, however, would be $9.75 for
activated sludge, compared with $7.49 for a trickling filter plant.

Despite Hawley and Sands' vigorous arguments in favor of activated sludge, Fort Worth
city officials decided against it partly because of the higher operating expense, but mostly
because they deemed the activated sludge process to be experimental.  Hawley and Sands were
instructed to prepare plans for an Imhoff tank-trickling filter plant.104

The Riverside Plant
The Riverside Sewage Disposal Plant went in operation in April 1924.  It was located on

the north bank of the Trinity about 3.5 miles east of Fort Worth's Riverside residential section.  It
was designed to treat 7.5 million gallons of sewage daily.  After the plant had been in operation
about eighteen months, the City of Fort Worth agreed to treat the packinghouse wastes from the
Stockyards area--over the objections of Hawley and Sands, who strongly recommended that the
packinghouse sewerage be kept separate from the domestic.  The added load on the Riverside
plant was supposed to be only temporary, until a separate plant near the packinghouses could be
built as had been done in other U.S. cities with large packinghouses.

Fort Worth was unique among U.S. cities with large meat-packing plants in undertaking
the treatment of packinghouse wastes.  Most of the large packers provided partial treatment, were
developing complete treatment plants, or in any case did not contribute to the load on municipal
plants.  Analyzing effects of the extra load, Hawley and Sands found that the addition of
packinghouse wastes to Fort Worth sewage increased the putrescible matter load on the Riverside
trickling filter plant by 1.8 times the normal domestic sewage load.  

Adding the packinghouse sewage to the domestic waste caused an odor problem that
plagued the city for years, particularly the Riverside residential area by the plant.  In 1927, Pearse,
Greeley and Hansen of Chicago were called in on the overloading problem and recommended
enlargements to the Riverside plant.  These would be built under the supervision of Hawley and
his junior partners Simon Freese and Marvin Nichols and put into operation in October 1929 (see
chapter 7).105  In January 1979--half a century later--the city's outfall sewer would be extended to
the site of the modern Village Creek activated sludge plant (see chapter 17), the inflow into
Riverside's trickling filters would be diverted into the new plant, and the bypassed Riverside
facility would be abandoned.  Had the activated sludge process been adopted for the Riverside
plant in 1922 as recommended by Hawley & Sands, the firm and its successors would have had
an unbroken record of water and sewage treatment plants designed by the firm remaining in
continuous use.

E. E. Sands, Undeterred



Fort Worth's early rejection of the activated sludge process did not shake E. E. Sands'
faith in the method.  Sands' fortitude, his confidence in the results of his own experiments at
Houston and earlier investigations at Milwaukee, and his practical ability as a design engineer
advanced the adoption of the activated sludge process for large plants in the United States by at
least a decade.

Born in Columbus, Ohio, on January 5, 1877, Sands received his early education in the
schools of Sparta, Wisconsin, and his technical education at the University of Wisconsin.  He
earned his bachelor of science degree in civil engineering in 1900, followed by the degree of Civil
Engineer in 1906.  During the winters of 1900 and 1902, Sands was instructor of civil engineering
at the University of Wisconsin.  In summer, he acted as city engineer of Sparta, designing and
supervising water, sewer, and paving improvements.

Leaving Wisconsin for the Northwest, Sands became an engineer in the United States
Reclamation Service, established in 1902 under President Theodore Roosevelt.  The Reclamation
Service (now the U.S. Bureau of Reclamation) supervised federal projects in the arid and semiarid
western states for improving water and land resources for agricultural, flood control, domestic,
and other uses.  Sands worked as a Reclamation engineer until 1908, mostly in irrigation
engineering, then became manager for the Upper Columbia Irrigation Company.  From April
1912 until September 1913 he was supervising engineer for the Canadian Pacific Railway
Company on irrigation and municipal projects in Calgary, Alberta, Canada.

During his early years in the West, Sands met Isabel Garrison of Denver, Colorado, and
married her in 1903.  They had four children: Grace Isabel, Ruth Elizabeth, Emily Ann, and
Edward Emmet, Jr.

Sands became city engineer of Houston in September 1913.  During his five years with
the city, besides designing and supervising installation of Houston's two pioneering activated
sludge plants, Sands was in charge of extensive storm and sanitary sewer works and paving
programs.  Under his supervision, the City of Houston put down approximately forty miles of
sanitary and storm sewers and some thirty miles of permanent paving.  He also supervised port
development work estimated at $3.5 million, including the design and construction of the
municipal wharves along the Turning Basin at the head of the Houston Ship Channel.

Commenting on Sands' work in developing the Port of Houston, one city official declared
that the wharves "would be a monument and a credit to any City larger than Houston, and
especially to the Engineer in charge of [their] construction."  Added the official, Houston land
and tax commissioner H. A. Halverton: " . . .  this splendid construction of these wharves, its
design and workmanship, is a conclusive evidence that he [Sands] is competent of doing big
things. . . . Mr. Sands' future, to my mind, is circumscribed only by his opportunities for I can
truthfully say . . . while he was the City Engineer his work on all these big things mentioned has
proven satisfactory."106

When the U.S. entered World War I, the federal government tapped Sands' expertise in
water supply and sanitation in constructing aviation fields and cantonments in Texas.  On loan
from the City of Houston, Sands was supervising engineer at Camp Logan, an emergency
training center built in 1917 just outside the city.  He also was consulting engineer at Ellington
Field near Houston and at Brooks and Kelly fields at San Antonio.  Kelly Field by October 1917
was the largest flight training school in the world.107

Resigning as city engineer of Houston to engage in private practice, Sands from March
1918 to March 1920 was consulting engineer for the Atlantic, Gulf, and Pacific Company in New



York City.  He then served as president of the Houston Construction Company (March to
September 1920) and as chief engineer for the H. F. Friestedt Company of Chicago and Houston
(September 1920 to June 1921).  The Hawley-Sands partnership followed.

Sands' civic activities included chairmanship of the Houston City Plan Commission and
membership in the University Club of Houston, the Wisconsin Division of Sons of the American
Revolution, the Trinity Protestant Episcopal Church of Houston, and the Masonic Fraternity
(Hiram Lodge No. 5 of Madison, Wisconsin, and the Shrine, Arabia Temple, Houston.)  Known
to colleagues and clients as a man of energy, ability, and integrity, Sands was elected a Member
of the American Society of Civil Engineers on February 4, 1913.  He served the Texas Section,
ASCE, as first vice-president in 1922 and president in 1923.

From 1921 to 1923, Hawley & Sands designed and supervised construction of water
purification and sewage disposal works at Breckenridge, Fort Worth, Lubbock, and Sweetwater,
Texas.  In association with Robert J. Cummins (1881-1960), consulting engineer of Houston,
Sands also prepared plans for a new harbor and port at Corpus Christi.  A multi-million-dollar
project, the port was formally opened in September 1926, the work being carried to completion
by Cummins after Sands' untimely death in October 1923 at age 46.108

Sands' early death cost the engineering profession a brilliant practitioner and ended the
auspicious partnership of Hawley & Sands too soon.  In tribute to his friend and colleague, Major
Hawley wrote the following memoir for publication in Transactions of the American Society of
Civil Engineers (1929): 

At the zenith of his mental and professional activities, early in 1923, [Mr. Sands] was
stricken with cerebral tumor; two operations failed to abate the malady, and while visiting his
father at Milwaukee, Wis., the end came as he slept, on October 27, 1923.

Edward Sands was known to his profession as an unusually erudite, skilful, practical,
experienced, efficient, trustworthy engineer; to his engineering associates, as a sound scientist,
able executive, and wise counsellor; to his social acquaintances and friends, as a genial,
companionable, helpful comrade; to his family, as a considerate, loving husband and indulgent,
doting father; to the writer, who will ever mourn his passing, as a dear friend and faithful
coadjutor.109



Chapter 5
HAWLEY & FREESE

A "remarkable young man and one of the coming engineers of the State" was Simon
Wilke Freese, in the opinion of Major Hawley's brother.110  Freese went to work for the Major
Monday morning, January 2, 1922.  Though barely 21, he had years of construction experience,
for building was the Freese family business.  Simon Freese began working in construction as a
small boy carrying water on his father's jobs in East Texas.  

The son of Wilke Harm and Leonora Novella (Hancock) Freese, Simon was born in the
small Northeast Texas town of Blossom, Lamar County, on December 4, 1900.  His grandfather,
W. H. Freese, Sr., had owned a brick plant in nearby Paris, Texas, and sold bricks for three
dollars per thousand.  His father, W. H., Jr., was a building contractor whose work took him to
Oklahoma, Louisiana, and Tennessee.  In pursuit of paying jobs, the family relocated often
during Simon's childhood.  The boy attended ten different grade schools.  He got his first bicycle
at Lebanon, Tennessee, and his father bought one of the first automobiles in Lebanon, a Ford
with carbide headlights.111  After the family returned to Texas, Simon completed his elementary
education and started high school while the family lived for a time in the Oak Cliff section of
Dallas.  

The Freeses resettled in Paris after a major fire caused extensive damage there in March
1916.  An area of 264 acres burned, destroying 1,440 buildings and causing property losses
estimated at more than $10 million.112  W. H. Freese rebuilt the Lamar County Courthouse and
many of the larger office buildings, schools, and churches that rose from the ashes, including the
Gibraltar Hotel, Paris High School, and the Presbyterian, Baptist, and Christian churches.  A
devotee of tennis, Freese put in the city's first clay tennis courts.  His son had a hand in rebuilding
Paris.  As a teenager, Simon worked after classes and during summer breaks as timekeeper on
construction jobs at Paris and Dallas.

Freese graduated from Paris High School in 1917 and started college at Southern
Methodist University at Dallas.  He showed special ability in mathematics and physics and was
fortunate to have outstanding teachers in those subjects, including Dr. Robert S. Hyer, professor
of physics at SMU and contributor to the development of wireless telegraphy.  Simon's sister,
Frances Freese, shared his liking for math.  She would become a college math teacher with a rare
talent for inspiring her students.  

Encouraged by his father to pursue his early interest in construction, in 1919 Freese
transferred from SMU to Massachusetts Institute of Technology.  He majored in structural
engineering under Professor Charles M. Spofford of Fay Spofford & Thorndike, the eminent
consulting engineering firm of Boston.  By the time Freese graduated from M.I.T. in 1921 with a
bachelor of science in civil engineering, it never occurred to him to enter any other profession.

After college, Freese went home to Paris and got work as assistant to the Lamar County
highway engineer on county bridge and concrete highway projects.  He earned $70 a month. 
One of his first jobs was as inspector of a bridge across the North Sulphur River.  He also worked
on a gravel road system.

Freese's ambition, however, was to be a dam engineer.  Shortly after returning to
Northeast Texas, he read a Paris Morning News report that John Hawley of Fort Worth had won
the engineering contract to design and supervise construction of a new million-dollar water



supply system for Paris, to include a dam and reservoir, rapid sand filtration plant, elevated tank,
and transmission pipeline.  The dam, to be built on Pine Creek five miles north of Paris, would
store 4 billion gallons (12,000 acre-feet).

This was the engineering that interested Freese.  He and his mother spent hours working
up a crackerjack letter of application.  But before Freese could mail his application, he received a
telephone call from Major Hawley offering him employment in Hawley's Fort Worth office, the
very job he had hoped for.  

Freese later learned he had been recommended to Hawley by their mutual friend Edward
N. Noyes, a partner in the Dallas civil engineering firm Myers & Noyes.  One of the charter
members who had joined with Hawley to organize the Texas Section of the American Society of
Civil Engineers, Noyes also was a friend of the Freese family.  He had been Simon's Sunday
school teacher and Boy Scout leader when young Freese was a schoolchild in Dallas.  

It developed that Hawley had stopped in Dallas en route to Paris to ask Noyes where he
could find a young and capable hydraulic engineer.  Noyes described Freese as the man the
Major wanted.  After Hawley contacted Freese, the two agreed on salary within thirty minutes. 
"It didn't take me that long to see he had a remarkable knowledge of hydraulics," the Major
remarked.113  Their intermediary, Noyes, later was associated with the firms Myers, Noyes &
Forrest and Forrest & Cotton, who designed many of the large dams in East Texas and have
given Major Hawley's successors over the years stiff and high-grade competition.

Arriving in Fort Worth the weekend before he was to begin work for Hawley, Freese took
a room in a local hotel so he would be on hand early Monday morning.  A Fort Worth friend,
Harlan Hester, called on the newcomer in his temporary lodgings and the two young men sat up
talking until late evening.  To his dismay, Freese learned that Hester had worked for the Major
and remembered his former boss unflatteringly.  He munched candy one of them had brought to
the hotel room and listened intently while Hester described his ordeal in the Major's employ.  By
the end of the visit, the box of candy was empty and Freese felt indisposed--anxious, possibly,
about his new job with Hawley, or perhaps suffering only the effects of too much candy.114  In
any case, Freese did not come to share his friend's antipathy toward the Major.  Hawley and
Freese would enjoy a congenial and successful sixteen-year association.

Freese's First Assignment
The Major asked his new employee to keep a diary as he himself had done for many

years, recording the day's events especially as related to engineering.  Freese began his diary
January 1, 1922, and thereafter made daily entries.  The journals provide an unbroken record of
the firm's work in which Freese and associated engineers were involved.

When Freese started work for Hawley, the Major's offices in downtown Fort Worth were
at 403 Cotton Exchange Building, on the northeast corner of West Seventh and Throckmorton
streets.  Freese had no desk; he worked at a drafting table.  By the end of his first day he was
deep into planning Fort Worth's new sewage collector main.  It was to connect with the city
sewer system near the North Main Street Bridge where raw sewage was then being released
directly into the Trinity River.  Freese's first assignment was to design the outfall sewer, which
would be 54 inches in diameter for most of its 4.5-mile length from the bridge down the river
valley to the planned Riverside Treatment Plant.  The design work encompassed routing and
sizing the interceptor main, laying the grades, computing reinforcing steel for three siphons under
the Trinity River and the siphon entrance boxes, routing a tunnel under the Rock Island Railway



yards, preparing plans and cost estimates, and conferring with Fort Worth's city engineer, Dudley
L. Lewis.  Major Hawley wrote the specifications and Al Vickery was draftsman.

By working six and seven days a week, often until 10:30 or 11 p.m., Freese finished the
plans in time for Hawley to present the contract documents to the City on January 24th.  The
sewer main designed by Freese has lasted in good condition and continues to serve as an integral
part of the Fort Worth sewer system.  City records show a minimum of maintenance costs.  One
reason for the lack of corrosion is that the primary 54-inch section of the sewer flows full,
preventing an accumulation of corrosive gases in the top of the main.

In mid-February 1922, as planning progressed on the new water supply at Paris, Freese
got his first work on a dam and water filtration plant.  He was to detail the reinforcing steel for the
spillway abutments of his hometown's new dam.  It was a gratifying assignment since he had
majored in structural engineering at M.I.T.  Major Hawley showed his appreciation of Freese's
work by raising his pay to $175 monthly.  After completing work on the spillway, Freese
computed the reinforcing steel for the filter plant, again working many nights until 10 or 11 p.m. 
By April 15th, plans and specifications were ready for the Paris dam, filter plant, and connecting
pipeline.

Freese took the blueprints and contract documents to Madison, Wisconsin, for review by
Prof. Daniel W. Mead of the University of Wisconsin.  Mead, an authority on hydraulic works
and power plants and "the best dam man in the country," was Hawley's consultant on the Paris
project.  Freese wanted to make a good impression.  Feeling rumpled after his train trip to
Madison, he stopped by a tailor's shop to have his pants pressed.  In the privacy of a cubicle
provided for the purpose, he slipped off his trousers so the presser could touch them up.  When
his pants were ready, Freese rushed off to meet the great Mead.  But in his nervousness, he left
the Paris project blueprints in the tailor's cubicle.  Mead's review had to wait until an embarrassed
Freese could retrieve the plans from the perplexed presser.115

After two days of careful checking in the offices of Mead and his associate Charles V.
Seastone, Mead approved the corrected plans and specifications.  The City of Paris accepted the
plans on April 24th and the dam was finished by mid 1923.  The new reservoir was named Lake
Crook in honor of longtime Paris Mayor J. M. Crook.  Speaking at the dedication ceremony,
Hawley publicly acknowledged Freese's contributions to the project: "In the draft of plans for the
whole works, one of your native sons, Simon W. Freese, was my principal assistant.  Paris should
be proud of him."116

Paris saw less of Freese than it might have liked during his first years in Major Hawley's
employ.  The younger man's schedule decreed many late-night hours and out-of-town trips.  At
least three nights a week, what sleep he got was on the 11 p.m. train from Fort Worth. 
Occasionally there was time between trains for Freese to stop off at his parents' home in Paris. 
Late in 1922, the Major rewarded Freese's long hours with a desk of his own, his name on the
office door and stationery, and a promise of $200 per month starting the first of the year, with an
interest in the business later.  The Major also gave Freese a company car, a Ford roadster.  After
Hawley's offices in the Cotton Exchange Building were remodeled in May 1923, Freese got a
private office and a raise to $225 monthly.

Hawley and D. W. Mead
To ensure the adequacy and safety of plans and specifications for particular projects,

Major Hawley made it a practice to seek the advice of the best experts in relevant fields of



hydraulic and sanitary engineering, such as Edward Sands on sewage treatment and Daniel Mead
on dams.  The Major and "Danny" Mead were lifelong friends and worked together on several
water and sewer projects.  An example of their early collaboration was investigating the
Oklahoma City waterworks dam.  The Lake Overholser Dam on the North Canadian River was
breached in October 1923 by a flood five times greater than the dam had been designed to
contain.  Floodwaters took out a 250-foot section of the corewall, emptying the reservoir.  The
flood crest surging through Oklahoma City caused some $2.5 million in property damage.117  The
City engaged Hawley and Mead to study the dam break and supervise rebuilding the waterworks
system in 1924.  

Mead (1862-1948) was professor of hydraulic and sanitary engineering at the University
of Wisconsin from 1904 until he retired from the faculty in 1932.  From 1899 until near the time
of his death, he also maintained a consulting practice, first in Chicago, then Madison, with a
branch office in New York.  He designed waterworks for many Midwestern cities.  Prof. Mead
was one of three engineers appointed by the American Red Cross in 1914 to make flood control
recommendations for the Yellow River in China.  From 1913 to 1920 he was consulting engineer
for the flood control reservoirs of the Miami (Ohio) Conservancy District, the first single-purpose
flood control reservoirs in the United States (see chapter 6).  He wrote several textbooks including
Hydrology and Water Power Engineering.  In 1928, President Calvin Coolidge appointed Mead
to the Colorado River advisory board of engineers to approve plans for the massive Hoover Dam
project.  Mead served as acting chairman of the Colorado River Board in 1932.  He was elected
an Honorary Member of the American Society of Civil Engineers in 1931 and was president of
the Society in 1936.

Remodeling the Fort Worth Works
After the Paris water supply project, the next big job in Hawley's office was a $2.95

million expansion of the Fort Worth water distribution system.  Fort Worth grew rapidly in the
early 1920s, both in population and area.  In 1923 the city annexed territory "upon the heights"
on all sides: Arlington Heights, North Side, Polytechnic, and South Side.  During the complete
remodeling of the water distribution and sewer systems in 1923-24 to serve the annexed areas,
Freese detailed electric motor-driven centrifugal pumps to replace the Holly Station's two 8 MGD
steam pumps.  The centrifugal pumps with 30 MGD capacity fit between the foundations of the
massive Holly steam pumps.  Eight filters were added to the Holly water treatment plant to
increase the total treatment capacity to 20 MGD.  Other additions included new water mains and
three new booster pump stations to ensure good water service throughout the enlarged system.

Major Hawley was skeptical of leadite, a sulfur compound once widely used for jointing
cast-iron mains in U.S. water systems.  In his desk drawer, the Major kept a large rubber band
(vulcanized with sulfur), which he stretched from time to time until the rubber band finally
disintegrated.  Hawley reasoned that because of its sulfur content, the leadite jointing material
would eventually disintegrate as had the rubber band.  For the jointing of bell and spigot cast-iron
pipe and fittings, such as used in the expansion of the Fort Worth water distribution system, the
firm made a practice of specifying a lead joint "to be poured with clean, soft, re-melted pig lead,
at such temperature as will insure fluidity throughout the process."  

Major Hawley's suspicions of leadite were later confirmed by research work at the
University of California (Los Angeles).  Investigators there reported that: "Commercial
preparations containing sulfur used for sealing joints in water mains may be disintegrated under



certain conditions by the activity of certain bacteria which are relatively resistant to chlorine-
ammonia treatment of water.  Aerobic thiobacteria oxidize the sulfur to sulfuric acid, and sulfates
are formed.  These are reduced to hydrogen sulfide by anaerobic bacteria and the hydrogen
sulfide combines with the iron of the pipe to form ferrous sulfide."118

The cost of repairing leadite joint leaks in cast-iron pipe water systems would become
burdensome in many U.S. cities.  Thanks to the Major's healthy skepticism, Hawley's firm had
the satisfaction of minimizing such costs to its clients.

Thomas R. Camp
By August 1923, four men had joined Freese in Major Hawley's employ: draftsman-

technician Bill Flint; college student Homer A. Hunter, working the summer between his
sophomore and junior years at Texas A. & M.; a surveyor named Lindsay who also did some
drafting; and new recruit Thomas R. Camp.  Tommy Camp was a 1916 graduate of Texas A. &
M. College with a bachelor of science in architectural engineering.  He had been resident engineer
for Hawley & Sands on the Breckenridge water and sewage treatment plants and former city
engineer of Breckenridge.  Impressed with Camp's ability, Hawley brought him into the Fort
Worth office after Camp completed the work at Breckenridge.  

The office then was finishing the plans for expanding the Fort Worth water and sewer
systems.  The firm was wrapping up work on $600,000 of storm sewers and paving at
Breckenridge.  Other recent assignments included appraisal of the Arlington Heights Water
System at Fort Worth.  Before the death of E. E. Sands, Freese was associated with Hawley &
Sands on water and sewerage systems at Center and Lubbock, Texas (1922-23); a 1 MGD water
filtration plant for Sweetwater (1922-23); and a 0.5 MGD Imhoff tank-trickling filter disposal
plant for Stamford (1923-24).  Freese also reviewed plans prepared by another engineering
concern for a water supply dam and filter plant at Coleman in West Texas.  After a study of the
hydraulic jump conditions of the dam spillway, Freese developed new plans for the spillway to
meet the approval of the State Board of Water Engineers.

As this brief list suggests, the practice of hydraulic and sanitary engineering was still
generally sparse in Texas and the nation.  There was insufficient water and sewer work to support
many consultants.  Major Hawley's office had too little business to afford him a living from the
practice of engineering alone.  The Major continued to look to the General Construction
Company and Fort Worth Sand and Gravel Company for much of his income.*

With little new engineering work in prospect for Hawley toward the end of 1923, he
offered Freese and Camp leaves of absence to pursue graduate studies in hydraulic and sanitary
engineering.  Hawley considered advanced academic work essential to the training of a
professional engineer.  

Encouraged by Freese to enroll at Massachusetts Institute of Technology, Camp studied
there in 1924-25 under the same professors who had lectured Freese.  After graduation with a
Master's degree in engineering, Camp surprised the Fort Worth office by marrying a Boston
woman and settling in Massachusetts rather than returning to the Hawley firm.  Camp was
associate -------------------
*The Major's son, Jack Hawley, also took a diversified approach.  A 1920 civil engineering
graduate of Cornell University, Jack spent two years as general manager of the Anaconda Gravel
Company, a firm founded by Major Hawley and forerunner of Fort Worth Sand and Gravel.  In



1922-23 Jack worked for his father as a design engineer.  Telling Freese that civil engineering was
"too slow" for him, Jack--a gifted mechanical inventor--moved to Minneapolis and established
Hawley Inventions, Inc.  The company perfected and marketed his inventions and designed
machinery for the manufacture of other inventors' patents.  A specialist in oil well pumping
devices, Jack also was credited with inventing or perfecting steam boilers, shock absorbers,
concrete form clamps, welding rods, spark plugs, and a coffee-making machine, among other
items.  He held several commercially valuable patents.  The younger Hawley later became owner,
president, and chairman of Northern Pump Company and its subsidiary Northern Ordnance Inc.,
the world's largest manufacturer of gun mounts during World War II.119

professor of sanitary engineering at M.I.T. for fifteen years (1929-44).  He left academe in 1944 to
establish a consulting practice with Herman Dresser.  In 1947, he founded the Boston-based
environmental engineering firm Camp Dresser & McKee, Inc.  

Continuing in research work all his life, Dr. Camp (1895-1971) wrote more than one
hundred scientific and technical papers.  Known as an innovator and incisive problem-solver, he
pioneered such advances in water treatment as multiple-tray settling tanks, flocculation tank
design, the use of anthracite coal with sand in filters, and porous underdrain systems for filters. 
He was a national authority on wastewater treatment.  Camp received sixteen major awards from
professional societies for waterworks, wastewater treatment, and hydraulics, and an honorary
degree from Clarkson College for "lifelong efforts in behalf of the preservation of our natural
environment." He was an Honorary Member of the American Society of Civil Engineers.  In 1964
the Water Pollution Control Federation established the Thomas R. Camp Medal in recognition of
his distinguished contributions to the field.  Posthumously, Camp would be elected to the
American Water Works Association Utility Hall of Fame, an honor reserved for those who have
made such significant contributions to community water supply that their influence is still felt.

Freese at Cambridge
Freese took leave of Major Hawley in September 1923 to do graduate work at the

University of Cambridge and to investigate the English activated sludge disposal plants.  Freese's
interest in activated sludge dated from his brief association with Edward Sands.  He had worked
in Sands' Houston office during the planning of Fort Worth's Riverside Sewage Treatment Plant*

and had inspected the activated sludge plants designed by Sands at Houston.  His purpose in
choosing the University of Cambridge was not only for the study of chemistry and bacteriology,
but also to use the university as a base for pursuing his special interest.  At Cambridge he would
have the opportunity to study the English activated sludge plants and processes that had been in
successful operation in Great Britain for several years, and were then the most advanced in the
world.

Freese arrived in England after an eleven-day sea voyage aboard the S.S. Antonio. 
Entering Trinity College, he soon was immersed in university life at Cambridge.  For two terms
he did research work in bacteriology and chemistry under Professor J. E. Purvis of the School of
Medicine, St. John's College.  He attended physics lectures at the Cavendish Laboratory where
Nobel laureates Sir J. J. Thomson and Sir Ernest Rutherford were first breaking down the atom. 
Thomson was master of Trinity College and made it a point to become acquainted with each of
the College students, having groups of them to tea from time to time.

Shortly after entering Cambridge, Freese visited J. A. -------------------
*Freese's principal work on the Riverside plant was to design the drainage system and discharge



pumps for the plant, which was enclosed by levees in the Trinity River bottoms so that the plant
could be operated continuously during periods when the Trinity flowed out of banks.
Coombs, designing engineer for Activated Sludge Limited, the principal builder and proponent of
diffused air activated sludge as used in the early English plants.  Coombs invited Freese to a
meeting of the Institution of Sanitary Engineers.  There he met Arthur J. Martin, past president of
the Institution and probably the best authority of the day on the activated sludge process in
England and abroad.  When his classic text, The Activated Sludge Process, was published in
1927, Martin gave Freese an autographed copy of the book.  

Freese traveled widely in England and inspected several of the country's early activated
sludge plants.  He carried letters of introduction from Major Hawley's longtime friend, George W.
Fuller, that gained him access to operators and designing engineers.  In a twelve-day period
during December 1923, Freese examined plants and spoke with chemists and engineers at
Birmingham, Worcester, Stoke-on-Trent, Liverpool, Manchester, Sheffield, Leeds, Bradford, and
Glasgow.

Of the disposal plants Freese visited, four were of the diffused air type, two used
mechanical agitation, and one was a trickling filter plant.  Based on Freese's discussions with
Martin and other English experts, he recorded these observations on the status of the activated
sludge process in England in 1923:

By 1915 the plain sedimentation-sprinkling filter type of sewage treatment plant had
become the standard type of disposal plant in England, with chemical precipitation, septic tank,
land treatment, and contact bed types of plants as the exceptions to the rule.

The plain sedimentation tanks, either continuous flow or fill and draw, are of the one-
story and not the two-story Imhoff tank type.  Some of the sedimentation tanks are round and are
equipped with "fiddler" scrapers, a scraper similar to the Dorr scraper except that the arms are
spiral in shape.  The sludge is disposed of ultimately by land treatment although separate sludge
digestion is often used between the sedimentation tanks and the land treatment.  The only
difference between the sprinkling filters used in England and those prevailing in the U.S. is in the
application of the sewage.  Here we use dosing tanks; in England traveling distribution pipes are
used on square beds and rotating pipes on round beds.

Since 1915, the activated sludge type of sewage purification plant has completely replaced
all other types of plants in new projects or in additions to old plants, and in several instances
activated sludge units have been made a part of existing sprinkling filter plants.

Texas had a part in this revolution in that the Houston plant, completed in 1915 and
designed by Mr. E. E. Sands, City Engineer of Houston at the time, was the first plant to
demonstrate the practicability of activated sludge on a large scale.  Of the English engineers I
have met, all have a great respect for not only Mr. Sands' ability, but also his temerity in adopting
what was then an experiment in sewage disposal.

The English engineers designing sewage disposal plants are divided into two schools, one
favoring the air-blowing activated sludge type, and the other the mechanical activation of the
sewage.  During the first five or six years of development the air-blowing type predominated in
new construction, but during the latter five or six years, the mechanical type has been in the
ascendancy.  I think both schools feel that the major function of the activating agency is
mechanical, i.e., the thorough mixing of the activated sludge with the raw sewage, and that the
oxygenation of the sewage is an essential but secondary function of the mixing agency. . . . 



The air-blowing school of English engineers is convinced that compressed air is the more
efficient in accomplishing the dual purpose of mixing the activated sludge with the raw sewage
and furnishing the oxygen needed by the organisms in the activated sludge and needed in the
oxygenation of the sewage.

The mechanical school is convinced that this dual purpose can be the more efficiently
accomplished by mechanical means.  The acid test is of course the comparative gross cost per
million gallons of purifying a given sewage.  No general conclusion can be drawn, as the varying
costs of land and of electricity make one method applicable in one locality and the other method
in another locality.

There are two mechanical methods of activating sewage, the paddle wheel and the
"Simplex" types.  In the paddle wheel type the sewage is propelled through a series of mixing
channels by narrow wheels similar to the stern wheels used on river steamers.  The oxygenation
is accomplished by the constant agitation and breaking of the surface of the sewage by the
paddles.  The depth of sewage in the mixing channels is usually about four feet, which requires a
large area in comparison with the Simplex and air-blowing types for an equal period of activation.

In the "Simplex" type of plant the sewage is sprayed or rather splashed through the air
from the center of a comparatively deep tank, the sewage rising through a large pipe from the
bottom of the tank.

In general in either the mechanical or air-blowing type of plant, there is no preliminary
sedimentation as the activated sludge is a coagulant, and the settleable solids are needed as nuclei
for the colloidal matter.  Furthermore, preliminary sedimentation would necessitate a duplication
of the sedimentation which is necessary after the sewage has been coagulated by the activated
sludge.

The sludge is disposed of by applying on drying beds or is compressed in filters after
acidulation.  The dried or compressed sludge is almost always sold as fertilizer.

There are five English and Scottish sewage disposal plants of different types which will
serve to illustrate English sewage disposal practice in a general way: Cambridge, Sheffield,
Birmingham, Manchester and Glasgow.

Cambridge is a city of some 40,000 population and is one of the few cities showing a
profit from the disposal of its sewage.  The sewage is first subjected to plain sedimentation and
then used to irrigate a large farm, the effluent being conveyed to the land through well lined
canals.  The sludge from the sedimentation tanks is dried; the farm using as much of the sludge as
fertilizer as is needed, the rest being sold to neighboring farmers who cart it away.

Sheffield, the center of the steel industry, has a large amount of iron-impregnated and
comparatively strong sewage to dispose of.  The disposal plant, which treats some 50 million
gallons per day and is one of the largest plants on the island, is of the mechanical "paddle wheel"
type, this type having supplanted a sprinkling filter plant.  The Sheffield plant is rated as one of
the most economical and efficient in the country.

The Birmingham disposal plant cares for a population of a half million.  Due to a heavy
investment in some 40 acres of stone beds, it was found inadvisable to discard these as in the
case of Sheffield when the capacity of the stone bed plant was exceeded.  However, it was found
that sewage could be applied to the stone beds at about three times the old rate, after having been
treated in an activated sludge plant for a period of one hour.  A "Simplex" activated sludge plant
is used for the activated sludge part of the plant.  The sludge is re-activated for 16 hours, only
seven per cent being returned for mixing with the raw sewage, as compared with 25 to 35 per cent



in the usual activated sludge plant.
The Withington sewage disposal plant of the Manchester Corporation is regarded as the

model air-blowing activated sludge plant and it is at this comparatively small plant that [Edward]
Ardern and [William T.] Lockett gave activated sludge its start.  This plant differs from the usual
activated sludge air-blowing plant in that the tanks are shallow, being perhaps six feet in depth,
and have the air plates along one side so as to impart a strong spiral action to the sewage as it
flows through the aeration channels.

As a basis for the design of a large plant at Glasgow, some very careful experiments,
comparing the mechanical and the air-blowing types of plants, have just been made.  The paddle
wheel type of mechanical plant was used in the experiments, which were conducted on a large
scale.  After a year or more of operation the air-blowing type of plant was adopted for the City of
Glasgow.  Although I have not received the details upon which their decision was based, I do
know that they were cramped for room and imagine that the comparatively large amount of land
required by the paddle wheel plant had something to do with the decision.120

After reviewing his findings with Martin and other leading British authorities, Freese was
satisfied with his study and felt he had a good understanding of the activated sludge process as
practiced in England.  Before the beginning of the Easter term at Cambridge, he advised the
University he would not remain.  He left England in March 1924 for a three-month study tour of
irrigation systems in northern Italy, the Lower Nile, and upper India.  

For two weeks Freese toured France and Italy with friends from Cambridge, then went to
Egypt to inspect the Aswan (or Assuan) Dam.  He found Egyptian officials accommodating; they
aided his inspection by furnishing a car.  A dam maintenance engineer went with him.  The dam
as it existed at the time of Freese's April 1924 visit is described in Engineering News-Record,
February 14, 1929:

Construction of the Aswan dam was begun in 1898 and the work was completed in 1902. 
The structure as then built was about 6,400 ft. long, consisting of a solid masonry section 1,800 ft.
long and a section 4,600 ft. long containing 180 sluiceways and a lock at the west bank.  The
greatest height above foundations was about 96 ft. and the maximum depth of water in the
reservoir 66 ft.  The dam was constructed of granite rubble masonry laid in portland cement
mortar and faced with square rock-faced granite laid in courses varying from 12 to 24 in. in
thickness.

In 1907 a contract was let for raising the height of the dam 5 m. (16.4 ft).  The work was
done by adding masonry 5 m. thick to the downstream face of the dam, using a scheme
developed by the late Sir Benjamin Baker to overcome the temperature stress difficulties which
would develop in attempting to join the old and new masonry.  Tie-rods 1-1/4 in. in diameter and
8-1/4 ft. long were sunk into the surface of the old masonry so as to project about half their
length.  These rods were set in rows about 1 m. apart, both horizontally and vertically.  The new
masonry was then built over the face of the dam, leaving a space of 1/2 ft., measured normal to
the face, between the new and the old masonry, except for small supporting walls which were
built 49 ft. apart.  These walls and the tie-rods supported the new masonry until the masonry on
each side of the opening had reached the same temperature, when the space between the old and
the new masonry was filled with grout.

With this increase in the height of the dam of 5 m. the water surface elevation was



increased 7 m.121

The height of the dam would be raised an additional thirty feet in 1932-33, giving a total
height of 174 feet above the lowest foundation and a reservoir capacity of 4.05 million acre-feet. 
Rather than spilling over the top of the masonry dam, the silt-bearing Nile floodwaters were
released through 180 gated sluiceways, of which 140 were on a low level and 40 were higher, to
be operated when the reservoir was full or nearly so.  The area of the lower sluices was 150
square feet each; the forty upper sluiceways had an area of 75 square feet each.122  The reservoir
capacity was inadequate to store the annual flood flows, which continued to inundate and fertilize
the irrigated areas of the lower Nile Valley as they had done for centuries.*

-------------------
*Freese would return to Egypt in February 1971 to inspect the Aswan High Dam, completed in
1968.  The High Dam, a rock-fill structure four miles upstream from the earlier masonry dam, was
constructed between cofferdams in the reservoir formed by the original Aswan Dam.  The High
Dam rises 365 feet above the lowest foundation and impounds a reservoir, Lake Nasser, with a
capacity of 125.6 million acre-feet, some thirty times the capacity of the replaced reservoir.

After inspecting the Aswan Dam, Freese went to Bombay, India, where he visited the
Tata Company's nearby dam and hydroelectric plant.  He then inspected the Ganges Diversion
Weir on the Ganges River below its emergence from the Himalayan Mountains.  The weir was
built to divert water from the river into the extensive irrigation canal system of northern India.  

Ending two weeks of travel in India, Freese took a ship from Calcutta to Japan via
Rangoon, Penang, Singapore, Hong Kong, and Shanghai.  He arrived in Tokyo ten months after
the disastrous earthquake and fire that destroyed the greater part of the city.  Freese conferred
with several structural engineers who represented American firms interested in building
earthquake-proof office buildings.  He also met Walter Johnston of the Foundation Company,
which was bidding on a new subway system for Tokyo.

Aeration Experiments
Freese returned to North America by ship from Yokohama, Japan.  He arrived in Fort

Worth in July 1924 after a ten-month absence from the office.  Reviewing his findings with Major
Hawley, Freese noted that his studies of activated sludge practice in England had revealed a fairly
equal division between the designing engineers adopting the diffused air process and those
adopting mechanical agitation.  To better understand the fundamental differences between the
two methods, Major Hawley directed Freese to make experiments to learn the aeration value of
air bubbles as they (1) rise through and (2) break the surface of sewage mixed with activated
sludge.  

Helped by W. S. Mahlie, chemist in charge of water and sewage purification for Fort
Worth from 1921 until he retired in 1960, Freese conducted a series of experiments to determine
the oxygenating effect of bubbling air, nitrogen, oxygen, and carbon dioxide through sewage. 
The gases and gas meters used in the tests were supplied by the Burdett Oxygen Company. 
Conducted in March and April 1925, the experiments showed that little or no oxygenation took
place as the bubbles rose through the sewage.  Practically all the oxygenation of the sludge took
place as the gas bubbles broke the surface of the liquid.

Based on his experiments, Freese wrote a paper on "The Aerating Value of Air Bubbles." 
After Major Hawley edited it, Freese asked for a critique from Langdon Pearse, designer of the



Chicago activated sludge plants, and Harrison P. Eddy of Metcalf and Eddy, Boston.  He was
pleased to receive a five-page letter from Eddy commenting on the first experiments and a
follow-up letter offering to assist in future experiments.  "You will realize how much I
appreciated the letter," Freese explained to his fiance' e, Eunice Brooks, "when you know that
Harrison P. Eddy is one of the two or three foremost engineers in the country."123  Freese
presented his paper at the November 1925 meeting of the Texas Section, American Society of
Civil Engineers, and it was published in the Section's 1925 Fall Meeting Proceedings.  

At the time Freese returned from Cambridge, he found only Bill Flint still handling the
work of the office.  There was little new work.  For Seguin, Texas, the office had prepared a
report on the hydrology of the Guadalupe River.  Major Hawley was completing the engineering
on the 10 MGD Thomas C. Green Water Treatment Plant at Austin.  Freese got home in time to
help.

Green was Austin's first water filtration plant.  Before Hawley designed it, Austin
depended on coagulation, sedimentation, and chlorination to treat Colorado River water, deeming
sand filters unnecessary.  With construction of the $500,000 Green plant and water distribution
system in 1924-25, the City adopted sand filters as an essential step in treating its water supply. 
The plant (named for Colonel Thomas C. Green, plant superintendent for sixteen years) would be
Austin's sole source of treated water until 1954.124

During the mid-1920s, Hawley's office also designed a modern rapid sand filtration plant
for Beaumont and a water supply dam for Comanche, Texas.  In 1925 the firm hired a Comanche
County high school boy named J. C. Dingwall to work as a rodman during planning and
construction of Comanche's Mercers Creek Dam.  Freese encouraged the teenager to go to
college and lent him money to study engineering at Southern Methodist University.  Dingwall
began his engineering career with the Texas Highway Department at Abilene in 1928 and worked
up through the ranks to become supervising urban engineer at Houston, then chief of the design
division at the department's Austin headquarters.  In 1968 "Ding" would succeed Dewitt C. Greer
as Texas State Highway Engineer.

Also in 1924-25, the Hawley firm did extensive work for Lubbock on a large program of
municipal improvements.  The principal city of the South Plains, Lubbock grew rapidly after
Texas Technological College opened there in 1925.  In association with Harry N. Roberts,
Lubbock engineer in charge, Hawley's office planned new water mains, a sewage collector
system, a 2.5 MGD Imhoff tank-trickling filter disposal plant, storm sewers, and brick paving.  

The work was done under the firm name Hawley & Roberts after the Major made Roberts
a junior partner.  A native of Illinois, Roberts was a 1906 Magna Cum Laude civil engineering
graduate of the University of Notre Dame.  He had done railroad work in Tennessee, mining and
hydroelectric studies in Mexico, and water supply and municipal engineering in many parts of the
U.S. before coming to Texas in 1913.  In addition to the Lubbock work, Hawley and Roberts
were associated in 1925 on water supply and sewer system improvements at Lamesa and a
sewage treatment plant for Sweetwater, Texas.  

With "entire good will on both sides," the partnership dissolved January 1, 1927.  Roberts
kept the Lubbock office and Hawley that at Fort Worth.  The two continued to engage in joint
studies and water supply work, especially in West Texas, such as water system improvements at
Rotan in 1927.  They shared several common interests, including geology as a hobby.  Roberts
was fluent in Spanish and enjoyed reading Spanish literature in the original as much as Major
Hawley liked to read French publications.  Both were active members of the Texas Section,



ASCE, Roberts serving the Section as vice-president in 1938, president in 1941-42, and director in
1942-43.125

Hawley & Freese, Partners
Effective the first of January 1925, Major Hawley gave Freese a share in the firm equal to

ten percent of net profits.  Feeling secure in his finances, the up-and-coming young man
proposed marriage to his sweetheart, Eunice Elizabeth Brooks, sister of Freese's close friend Lee
Brooks.  The couple had met while Freese was visiting in the Brooks home in Dallas on October
19, 1924.  Though the match had family approval, Eunice's mother refused to allow the marriage
before her daughter graduated from Southern Methodist University in June 1927.

During the two-year engagement, Freese's business prospects continued to improve.  In
January 1926, Hawley gave him a raise to $275 monthly.  In June he was elected to Associate
Membership in the ASCE, the next grade up from Junior, the level at which he had been
admitted to the Society in 1922.  With experience came greater responsibilities: Tyler, Texas,
consulted him on additions and improvements to its water supply and water filtration plant.  

During 1926, the firm completed its design of the first comprehensive sewerage system
for Corpus Christi.  The system included collection mains and laterals and a fine particle
screening plant, with outfall into Corpus Christi Bay, the method of seacoast disposal in general
use at the time.  To inspect the outfall, Freese donned a diving suit and plunged into the bay.  His
dip in the water was covered by the local newspaper, which also reported an octopus seen in the
bay that same day.  The octopus was seven or eight miles from where Freese was working, but
the two stories omitted that fact.  The reports ran side by side in the newspaper and gave the
impression that engineer and octopus had been in the water together.  The octopus report also
neglected to mention that it was a smallish specimen.  Freese clipped the two stories and sent
them to his fiance' e, who reacted with alarm.  In Eunice's imagination, the octopus became a sea
monster menacing Freese barely a tentacle's length away.  He had some explaining to do when he
saw her next.

On March 28, 1927, the Major, age 60, signed an agreement with his junior associate
making the firm of John B. Hawley the partnership of Hawley & Freese.  The agreement
stipulated that Hawley would draw $600 monthly; Freese, $300.  Three months later, on June 30,
1927, Freese and Eunice Brooks married.  Boarding the Niagara at Houston, the newlyweds
embarked on a two-month trip to Europe.  Their honeymoon set the pattern for their fifty-eight
years of married life: much travel (preferably by sea), with most trips combining business and
sightseeing.  Characteristically, Freese planned the itinerary to include stops in New Orleans to
see the municipal filter plant and in London to call at the Institution of Civil Engineering. 
Sandwiched between the usual tourist attractions--St. Paul's Cathedral, Westminster Abbey,
Notre-Dame de Paris, and the Louvre--the honeymooners made side trips so Freese could
discuss reinforcing steel with Italian engineers and inspect hydroelectric plants in Norway. 
During the voyage home aboard the Frederick VIII, time passed pleasantly with chess, whale-
watching, and reading.  By trip's end Freese had finished not only his new autographed copy of
Martin's 1927 Activated Sludge Process, but also Rudyard Kipling's 1899 travel letters, From Sea
to Sea.

The Principal Work



Home from his honeymoon, Freese resumed work on the firm's principal assignment of
its early history: design and construction of the Eagle Mountain and Bridgeport reservoirs above
Fort Worth.  The processes leading to the building of these large reservoirs began with a
devastating flood in 1922 and continued until completion of the two dams in the early 1930s.  

The flood; the creation of Tarrant County Water Control and Improvement District
Number One; the significance of Eagle Mountain and Bridgeport as the first large dual-purpose
reservoirs in the U.S. to provide separate storage capacities for water supply and flood control;
and the involvement throughout of Hawley, Freese, and their new partner Marvin C. Nichols,
stand apart in the history of the firm.  Therefore the project is treated in the chapter following,
apart from the firm's other work of the 1920s, to underscore the significance of the reservoirs not
only to the Hawley engineering organization, but also to the citizens of Fort Worth and Tarrant
County.



Chapter 6LAKES BRIDGEPORT AND EAGLE MOUNTAIN

For three days in April 1922, floodwaters from both forks of the Trinity River inundated
low-lying sections of Fort Worth.  Washing out nearly a mile of the city's protective levee system,
the flood drowned sixteen people, killed another twenty-one by exposure, and drove an
estimated 1,500 people from their homes.  Hundreds of families lost all they had.  The flood
caused some $3 million in damages.  High waters washed out railway lines and interrupted city
services.  The Holly pumping plant and filter plant were flooded three feet above the main floor
and all the filter beds flooded.  Both plants shut down on the morning of April 25, leaving three-
fourths of the city without water.  The electric plant of the Fort Worth Power & Light Company,
at the junction of the two forks, also shut down.  Electric service was maintained, however, by
the high-tension line connecting with the Waco plant, one hundred miles away.126

The flood began in a cloudburst on the night of April 24th that dropped 7.5 inches of rain
in nine hours.  Most intense over the upper drainage area of the Clear Fork, the storm caused the
stream to rise five feet per hour.  At two o'clock on the afternoon of April 25th, the torrent
reached a maximum height of 39.1 feet on the flood gauge, two feet higher than in the 1908
flood, the previous record high water.

The rapid rise of the Clear Fork opened a crevasse in the upper end of the Fort Worth
levee system.  Through the break, floodwaters quickly deluged the lowlands of the city.  "The
residential lowland district was under water before any one knew it, house pets giving first alarm
by cries and scrambling for places of safety," reported a U.S. Weather Bureau meteorologist. 
"People stepping out of bed found water ankle deep, and more, already in their homes, and the
flood soon became waist deep.  Ceilings were opened and refuge taken in lofts, and daylight
found many people marooned on housetops awaiting rescue. . . . After the levee broke many
head of live stock drowned in their stalls, at hitching posts, in wire entanglements, in hobbles and
lariated, while many other animals were washed away."127

When the rains began, Hawley and Freese were at Paris working on the city's new water
supply dam and filter plant.  Attempting to return to Fort Worth, they found the roads under
water and most rail lines washed out.  As Hawley related to Fort Worth City Engineer Dudley L.
Lewis in a letter three days after the floodwaters peaked:

Although it had been raining where I was [at Paris] and was again raining at 5:00 o'clock
Tuesday morning when I took my train for Dallas; and was raining a little at Dallas at 9:30 when I
arrived at the Oriental Hotel, my first news of the flood at Fort Worth was given by the News
Dealer on the corner, who told me I would get no interurban for Fort Worth that day as both the
Texas & Pacific and the North Texas Traction Company's [tracks] were washed out at various
points between Dallas and Fort Worth.  On inquiring, I found that the automobile lines were also
unable to make Fort Worth, but were making a detour through Grapevine and from Grapevine to
Fort Worth.  (This information was not exactly correct, as Riverside was the nearest point to Fort
Worth the jitnies could get.)  I discovered, however, that the Rock Island Railroad would send a
train to Fort Worth at 11:00 o'clock and Mr. Freese and I boarded this train, arriving at Fort Worth



Union Station at 12:15 noon.  I am told that this Rock Island train was the last one to enter Fort
Worth from Dallas to this date of writing [April 28] and it is probable that there will be none
today, due to the weak trestle of the Sylvania bridge.

Upon my arrival here I at once telephoned your office in order that we might, together or
separately, go to the river at various points and make observations on High Water Marks. 
Finding that you . . . were already busy with flood matters, I found my son Jack, and we spent
the afternoon making notations on the height of the flood. . . . 

My comment on the whole situation is . . . that the Clear Fork discharge was largely
responsible for the catastrophe, and was probably the greatest that has come down the Clear Fork
during the 30 and 1/2 years that I have had it under close observation. . . . 

The high water mark . . . indicates that a body of water about 5,000 feet wide and four feet
deep was discharged by the Clear Fork during this flood, more than ever flowed into the valley
heretofore.128

Hawley's assessment was borne out by slope-area measurements made by City Engineer
Lewis.  Lewis learned that the peak flow of the flood on April 25th from the 2,615 square miles of
drainage area above the city was 85,000 cubic feet per second.  Of this total, fully 74,000 came
from the Clear Fork of the Trinity with its 520 square miles of drainage area.  Although the West
Fork drainage area was much larger--nearly 2,100 square miles--only about 11,000 second-feet of
the flood flow came from the West Fork watershed.

This disparity, with most of the flood coming from the small Clear Fork drainage area
rather than the much larger West Fork watershed, disguised the future potential for severe and
damaging floods at Fort Worth.  Soon after the April 1922 calamity, Major Hawley had Freese
make a detailed study of Texas storm rainfall intensities and the runoff to be expected from storm
rainfall in the state, based on the aggregate of some 3,850 years of Texas rainfall records as listed
by the U.S. Weather Bureau.  Freese's study indicated that the 74,000 second-foot flow of the
1922 storm was indeed the maximum for the Clear Fork.  For the West Fork, however, the
maximum flow could be as great as 200,000 second-feet, nearly twenty times the flow recorded
during the atypical 1922 flood.  For the entire watershed above Fort Worth, the maximum
intensity of storm runoff could be 220,000 second-feet, more than 2.5 times the record flood of
April 1922.  (Freese's paper, "A Study of Texas Storm Rainfall Intensities and Storm Runoff,"
was published in the Texas Section, American Society of Civil Engineers, Spring 1923
Proceedings.)

Obviously, remedial measures were needed desperately, and at once, to prevent the
recurrence of such a disaster.  Immediately following the April flood, a citizen's meeting was
called at Fort Worth "to consider the recent calamity and take steps to restore confidence, provide
adequate relief and make complete report as to ways and means to attain these ends."  The entire
matter was entrusted to a board of engineers chaired by K. (Kennerly) Robey, consulting
engineer for the Fort Worth Levee Improvement District Number One.  Other board members
were R. V. Glenn, consulting engineer for Tarrant County on highways and bridges; and Fort
Worth City Engineer Lewis.  Major Hawley was the board's consultant.129

Led by a determined chairman Robey, who worked without remuneration, the board of
engineers strove to have the whole of Tarrant County organized as a water conservation district,
despite the doubts of many who said it was impossible.  The Tarrant County Water Conservation
Association was formed to investigate how the county might successfully conserve for beneficial



use the flood, storm, and ordinary flow of all water passing through the area.  Ireland Hampton
was the association's secretary and Robey its consulting engineer.130

A meeting of the Fort Worth Chamber of Commerce, City Commission, County
Commissioners' Court, and Senator R. A. Stuart was called in September 1923 to try to work out
the details of merging the county into a single body politic for water conservation.  "While all
agreed that an attempt should be made to create the whole county into a district, they all agreed
that it could not be done," lamented Robey.  On the day following the fruitless session, the board
of engineers met with the Chamber of Commerce and called on Major Hawley to determine
which areas potentially could be grouped into the district.  The board expressed its desire "to go
on record commending Major John B. Hawley for the fine co-operation in all our efforts to
accomplish the purpose for which our board was created."131

Meeting followed meeting through the winter of 1923 and into the summer of 1924.  An
enormous amount of detail work was done.  Petition forms to create the proposed water
conservation district were revised time and again.  Local newspapers supported the plan and civic
clubs promoted it.  District directors were selected.  In the field, topographic mapping and
geologic studies were done to find likely flood control reservoir sites on the Trinity River
watershed above Fort Worth.  Hampton and Robey appeared before the State Water Board in
Austin to present maps and general data.

The two-year effort culminated with the County Commissioners' Court authorizing an
election for October 7, 1924, to organize Tarrant County into a water conservation district. 
County residents voted for the plan by a margin of four to one, creating Tarrant County Water
Improvement District Number One.  District directors engaged Major Hawley as engineer,
because "in all large undertakings, such as is necessitated in the preliminary work of Tarrant
County Water Improvement District, it is better that a first class consulting Civil Engineer be
employed."  Hawley pledged to expeditiously complete the surveys, estimates, and reports the
district needed to present its plans in final form to State authorities and Tarrant County voters. 
For his services, he agreed to a fee of no more than $5,000.132

Following creation of the water improvement district in 1924, it became clear that existing
Texas law was inadequate to enable the district to handle effectively and economically Fort
Worth's dual problems of water supply and flood control.  Needed was legislation to create an
area-wide agency with the power to finance and build multipurpose flood protection and water
conservation reservoirs.  Major Hawley assisted in having Ireland Hampton, pioneer Texas water
lawyer and attorney for the district, write enabling legislation that permitted creation of water
control and improvement districts in Texas and granted broad powers to such districts.

"The Water Control and Improvement District Act" became effective June 16, 1925. 
Three days later, the board of directors of the existing Tarrant County district approved the
district's conversion to the new form.  On January 12, 1926, an election was held to confirm the
creation of Tarrant County Water Control and Improvement District Number One, the first such
entity in Texas.  Through it, Tarrant County secured first rights to the waters of the Trinity and its
tributaries, to ensure that Fort Worth's water needs would be fully met then and into the future. 
Hawley and Freese were engaged as district engineers.  

Based on Freese's earlier rainfall and runoff studies, which had revealed that the most
serious potential flood danger to Fort Worth came not from the small drainage area of the Clear
Fork, but from the larger watershed of the West Fork, Hawley and Freese recommended a
twofold solution: enlarge the present levee system to contain the Clear Fork, and build two large



reservoirs on the West Fork that would regulate flood flows and also give Fort Worth a water
supply sufficient to meet domestic and industrial demands decades into the future.  

Freese's studies provided the basis for determining the flood control capacities of the two
reservoirs, one to be located immediately above Lake Worth at Eagle Mountain and the other to
be built near Bridgeport.  The two would need a combined capacity of 1 million acre-feet of flood
storage to prevent any future overflowing of the levee system and the Lake Worth spillway.  In
addition, Hawley and Freese recommended that the district take advantage of the low incremental
cost of providing additional reservoir capacity for water supply.  An additional 500,000 acre-feet
of storage would substantially develop the watershed runoff as a municipal supply for Fort
Worth and the area served by Tarrant County Water Control and Improvement District Number
One.  

The two reservoirs thus would have a total flood-retarding and water-storage capacity of
1.5 million acre-feet.  Hawley and Freese, in their June 30, 1927, report to the district, put the total
cost of the reservoirs at $6.425 million, or $4.28 per acre-foot for water stored and flood control. 
"Compare this," they suggested, "with the cost of Lake Worth, which exceeded $29.00 per acre
foot of original capacity.  Also compare with cost of the Garza Reservoir to supply the City of
Dallas.  This cost was $25.00 per acre foot."133

Hawley could speak with authority on the Garza Reservoir (Lake Dallas) on the Elm Fork
of the Trinity south of Denton.  During 1927 he worked with O. N. Floyd of Floyd & Lochridge
to make a final examination and report on Garza Dam for the City of Dallas.  Floyd (1878-1944)
was the principal assistant engineer for design and construction of the dam and reservoir.  Begun
in 1924 and finished in 1927, the dam impounded 63 billion gallons (194,000 acre-feet), nine
times the combined capacity of the six small water supply reservoirs then serving the City of
Dallas.*

To build the proposed Eagle Mountain and Bridgeport reservoirs, a two-to-one vote in
Tarrant County on October 8, 1927, authorized $6.5 million in tax bonds.  In November, the firm
of Hawley & Freese won a contract to design the dams and supervise their construction.  With
his office to a man engaged on this enormous job, Major Hawley could justly write to a colleague
in Chicago that he was doing "about as much dam building, etc., as the rest of the Profession here
[in the South] combined."134  Hawley assigned chief engineer Freese to design the dams.  Daniel
Mead, as usual, was the firm's invaluable consulting engineer throughout planning and
construction of the Eagle Mountain-Bridgeport project.

Supervising engineer of construction was Marvin C. Nichols, a new professional in the
Hawley office.  When the Major and Freese first met him, Nichols was acting city engineer for
Amarillo.  Early in 1927 Hawley & Freese designed a storm sewer --------------------*Preliminary
investigation of the Garza Dam site and construction supervision were provided by Dallas
consulting engineers J. C. Nagle and R. A. Thompson.  The latter's grandson, R. A. Thompson
III, would join Freese and Nichols in 1958 and would become vice president in charge of the
Water Resources Division (see chapter 24).
system for downtown Amarillo to divert storm runoff through a nine-foot concrete sewer into the
Canadian River.  The diversion relieved the drainage into Wild Horse Playa Lake.  During this
work, Freese became acquainted with Nichols and found much to admire in the character and
ability of the Amarillo engineer.  He asked if Nichols would consider joining Hawley & Freese at
Fort Worth.  Nichols replied that he would discuss it with his wife.  The three of them--Marvin
and Ethel Nichols and Freese--had dinner together at the Herring Hotel in Amarillo on February



9, 1927.  Freese was at his most persuasive that evening: "I did one of the best `selling jobs' for
the firm in my life in recruiting Nichols."  (For more on Marvin Nichols, see chapter 7.)

Nichols became a partner in 1928 and the firm name changed to Hawley, Freese and
Nichols in 1930.  Mindful of his junior partner's decade of experience in road and bridge
construction and municipal engineering, Major Hawley assigned Nichols to supervise
construction at Eagle Mountain and Bridgeport.  On January 23, 1930, contracts were awarded to
Trinity Farm Construction Company, Dallas, to do dirt work and clear timber from the reservoir
basins; and to McKenzie Construction Company, San Antonio, and Uvalde Construction
Company, Dallas, to do concrete work, piling, riprapping, and roads.

With Nichols ably supervising the work, there was little need for Major Hawley to
concern himself with day-to-day construction details.  Conditioned, however, by a lifetime of
meticulous attention to the job at hand, the Major would get to the office at 7 a.m. promptly,
open his roll-top desk, and clear away any pending paperwork in about half an hour.  Then it was
straight to the dam sites, ten miles and forty-five miles from the city.

The story is told that during construction of either the Eagle Mountain or the Bridgeport
dam, Hawley had someone sit up all night by a small hole on the embankment until the watcher
caught a crawfish emerging from the burrow.  According to a newspaper account:  "Only Major
Hawley knew that there are two kinds of crawfish, with respect to boring habits.  One bores
vertically and the other bores horizontally.  Fortunately, when the crawfish was caught at 3 a.m.
that day it was found to be a vertical borer.  It wasn't a menace to the earth banks of the dam."135

Bridgeport Dam, contract price $1,427,000, was completed in December 1931; Eagle
Mountain Dam, contract price $2,331,000, in October 1932.  Impounding of water began at
Bridgeport Lake in the spring of 1932.  It took nine years for the lake to fill to spillway level. 
Impounding started at Eagle Mountain early in 1934 and the lake first reached spillway level in
April 1938.  After the reservoirs were placed in service, water reached Fort Worth by gravity flow
from Bridgeport Lake through Eagle Mountain to Lake Worth, and then through six miles of
conduit to the Holly water filtration plant.  

The most interesting problem Hawley, Freese and Nichols faced in designing Eagle
Mountain Dam was cutting off the seepage through the deep bed of alluvial sand and gravel
underlying the dam across the river valley.  Based on the studies and recommendations of
Professor Mead, a 50-foot-deep steel sheetpiling cutoff wall approximately 4,000 feet long was
built across the alluvial valley beneath the dam.  Some sections of the cutoff wall required steel
sheetpiling from 60 to 75 feet in length, possibly a record length of steel sheetpiling used in a
cutoff wall.

Eagle Mountain Reservoir originally had a flood retention capacity of 420,000 acre-feet
and a conservation capacity of 210,000 acre-feet.  The original service spillway had four 25-foot
bays, three equipped with vertical lift gates and the fourth left open.  The main section of the dam
contained the outlet works, consisting of two concrete conduits with two 48-inch-diameter valves
in each conduit.  In 1971, an additional service spillway would be constructed (see chapter 18).  It
has six 11.25-foot by 22-foot-high roller lift gates.  The crest of the new service spillway (Elev.
637.0) is 12.1 feet lower than the crest of the older spillway (Elev. 649.1), which is the top of
conservation capacity.  The difference in service spillway crest elevations permits a more rapid
emptying of the flood control storage.

The larger Bridgeport Reservoir in the upper watershed of the West Fork of the Trinity
was built to have a flood control capacity of 580,000 acre-feet and a conservation capacity of



290,000 acre-feet.  The dam was constructed by the wetted and rolled fill method with materials
placed in layers approximately twelve inches thick and then thoroughly wetted and rolled to
ensure proper compaction of the mass.  The original service spillway had three 20-foot bays, two
of which were equipped with vertical lift gates and the other left open.  The outlet conduits in the
bottom of the dam were equipped with four 48-inch valves, two in each conduit.  The original
service spillway would be eliminated by the 1969 construction of a new 90-foot spillway
equipped with eight roller lift gates, 11.25 feet by 22 feet high.  The existing outlet works would
be modified to a 48-inch-diameter conduit on one of the valves.  A new 60-inch-diameter pipeline
would be constructed around the service spillway.  

Dual-Purpose Design
Eagle Mountain and Bridgeport were the first large dual-purpose reservoirs in the U.S. to

provide separate capacities for flood control and water supply.  Before their construction, most of
the large American reservoirs were for irrigation.  Many of the larger reservoirs were built by the
U.S. Bureau of Reclamation.  With no increase in reservoir capacity, it was found practical and
profitable to develop hydroelectric power at such large irrigation reservoirs as Elephant Butte in
New Mexico (2.2 million acre-feet) and Roosevelt in Arizona (1.38 million acre-feet).  Such
reservoirs had a common storage capacity used for all purposes.  Several built before 1930 served
a combination of purposes for irrigation, flood control, hydroelectric power, navigation, or public
water supply.  While not unique in their dual-purpose nature, Eagle Mountain and Bridgeport
were innovative in providing separate reservoir capacities for their flood control and water supply
objectives.

The rational design and the use in the United States of reservoirs as a practical,
economical method of flood control was largely established between 1914 and 1922 with the
successful completion of the Miami River flood control project by the Miami Conservancy
District of Ohio.  The five single-purpose reservoirs built by the district had a total flood storage
capacity of 841,000 acre-feet.  (To spillway levels, the capacities of the individual retarding basins
were: Lockington, 70,000 acre-feet; Germantown, 106,000 acre-feet; Huffman, 167,000 acre-feet;
Taylorsville, 186,000 acre-feet; and Englewood, the largest, 312,000 acre-feet.)  In planning the
project, the Miami District investigated known flood control works and found two single-purpose
flood control reservoirs on the Loire River in France, completed in 1711, with flood storage
capacities of 81,000 and 88,000 acre-feet.  The district's list of foreign flood control reservoirs
included forty-six multiple-purpose reservoirs, but none had as much as 25,000 acre-feet of
capacity kept empty for flood control purposes.

The Miami Conservancy District was created after a disastrous flood in March 1913
devastated the Miami River valley in southwestern Ohio.  The flood control works of the district
were designed and built under the direction of Arthur E. Morgan, chief engineer.  Morgan's
principal assistant was O. N. Floyd, who later would become a prominent consulting engineer at
Dallas with a national reputation in the water conservation and flood control fields.  The Miami
District's consulting engineers were Daniel W. Mead, Sherman M. Woodward, and John W.
Alvord.  Mead served as acting chief engineer when illness incapacitated Morgan.  

During planning and construction of the project, the Miami Conservancy District
published ten technical reports on its investigations and researches.  These pioneering studies
were of great benefit to Hawley & Freese in planning the flood control characteristics of the
Bridgeport and Eagle Mountain reservoirs.  The Miami District's comprehensive study, "Storm



Rainfall of the Eastern United States," prepared by the district engineering staff, covered the U.S.
east of the 103d meridian, which included all of Texas east of the New Mexico line.  The district's
"Hydraulics of the Miami Flood Control Project," by Woodward, provided a sound basis for the
design of flood control reservoirs.*

The five Miami River flood control reservoirs were supplemented by channel
improvements through Troy, Dayton, --------------------
*The rational design of flood control reservoirs in the U.S., based on the intensity and frequency
of storm rainfall as measured by duration of rainfall, area covered, and depth of precipitation, is
made practical by the long-term records of the U.S. Weather Bureau.  Beginning with the New
England storm of October 1869, the Weather Bureau now has a record of the major storms that
have occurred over most of the United States during the past one hundred years.  Translation of
storm rainfall into storm runoff is permitted by the streamflow measurements made by the U.S.
Geological Survey.  By 1909, both the daily gauge heights for representative streams and rivers
and the daily discharge measurements were shown for most stations.  Current USGS reports of
streamflow in the United States show daily discharges for each station, period of record, and
extremes for the period of record.  Few of these records are for as long as sixty years (see Water
Supply Paper No. 1543A, "Flood-Frequency Analyses").
Hamilton, and other cities below the reservoirs.  Uncontrolled conduits at the bottom of the flood
control dams were designed to limit the maximum discharge from the reservoir system to the
capacity of the improved channel through the cities.  After the retarded discharge of the flood
flows, no water is retained in the single-purpose reservoirs.

Following the lead of the Miami River flood control project, many reservoirs were built
for the sole purpose of flood control.  San Antonio completed the Olmos Dam and 15,500 acre-
foot reservoir in 1926 to control flood flows through the downtown section.  From 1922 to 1931,
the Los Angeles Flood Control District completed ten flood control reservoirs with a total
capacity of approximately 31,000 acre-feet.  In 1923 the Salt River Valley Water Users
Association completed the Cave Creek Dam and 11,000 acre-foot flood control reservoir above
Phoenix, Arizona.  Stockton, California, built a flood control dam on the Calaveras River in 1930
for regulating the flow of the river and for irrigation.  The original Hogan Reservoir created by the
Stockton Dam had a capacity of 75,000 acre-feet.  This would be enlarged by the Corps of
Engineers in 1963 to 324,000 acre-feet to provide more effective flow regulation.

After the single-purpose Miami River flood control reservoirs, the construction of dual-
purpose Lakes Bridgeport and Eagle Mountain represented the next major development in the
design and use of reservoirs.  In both cases, a disastrous flood (of the Miami River in 1913 and
the Trinity in 1922) led to the realization that flood control measures were needed immediately. 
In Fort Worth, it also was foreseen that the city required a substantial increase in its water supply. 
Embodying this concept, Eagle Mountain and Bridgeport were designed by Hawley & Freese to
serve both purposes: controlling flood flows through the Fort Worth levee system, and providing
an additional water supply for the city.

National Flood Control
In 1936, Congress passed the Federal Flood Control Act establishing flood control as a

national benefit and assigning the flood control program to the Army Corps of Engineers.  It is
interesting to note that, under the 1936 act and subsequent legislation known as the Omnibus
Flood Control Acts, large multipurpose flood control reservoirs have been constructed at many



sites by the Corps of Engineers.
A typical example of reservoirs built under the national flood control program is Lake

Lewisville near Lewisville, Texas, completed by the Corps of Engineers in 1954 on the Elm Fork
of the Trinity River.  The reservoir has a capacity of 482,000 acre-feet at the top of the
conservation pool, which supplies water to the City of Dallas.  Lake Lewisville (formerly Garza-
Little Elm) also has 520,900 acre-feet of flood control capacity, for a total capacity at the spillway
crest of 1,002,900 acre-feet.  

In thirty-five years after the 1936 Flood Control Act, the Corps of Engineers completed
some eighty multiple-purpose flood control/water supply or flood control/irrigation reservoirs. 
Of these, approximately thirty-five had a capacity greater than 500,000 acre-feet.  As a rule, the
flood control portion of capacity in Corps of Engineers reservoirs is emptied after any flood
inflow has stopped, to be ready for the next flood.

Beginning with Hoover Dam in 1936, most of the reservoirs built by the Bureau of
Reclamation have provided seasonal flood control.  These reservoirs are lowered during the
irrigation season to provide storage space for subsequent winter storm runoff and snowmelt.  An
example is Shasta Lake on the Sacramento River in California, formed by completion of Shasta
Dam in 1949.  The lake has a usable capacity of 4,377,011 acre-feet at the top of the drum-type
spillway gates.  Shasta Lake is operated to provide maximum storage in April and May, then
drawn down to below 3 million acre-feet in the fall of the year.

As the first large U.S. reservoirs to provide separate storage capacities for water supply
and flood control, Eagle Mountain and Bridgeport can be said to have initiated the present
widespread use of multiple-purpose reservoirs for water conservation, flood protection, irrigation,
and recreation.  Hawley and Freese regarded the design and construction of the two reservoirs as
the principal work of the firm during its first forty years.  "These dams are the most interesting,
and `up to date' structures I have ever engineered," wrote Hawley in 1940.  Forty years later,
Freese would count the gated spillway and hydraulic design of the Eagle Mountain and
Bridgeport reservoirs among his most worthwhile contributions as a professional engineer.136

Hawley as Scientist
During the Tarrant County dam work, Major Hawley had both time and opportunity to

indulge his passion for scientific research.  Immediately after the 1922 flood that instigated
construction of the Eagle Mountain and Bridgeport reservoirs, Hawley began "geologizing"
potential dam sites on the Trinity River watershed above Fort Worth.  He was guided in his
studies by Dr. W. M. Winton, noted professor of geology at Texas Christian University.  

The Major was as much scientist as engineer and was principally interested in the
scientific aspects of civil engineering.  He studied chemistry and microbiology137 in connection
with water and sewage treatment and made practical use of his geological expertise in the
investigation and treatment of dam foundations and ground water supplies.  He became adept at
identifying geological strata in the Fort Worth area by studying and making pictures of fossils in
the various strata.  Hawley wrote a half-dozen papers on geology for publication in scientific
journals, including "Geologic Notes on the Lower Cretaceous of Eagle Mountain and Vicinity,
Tarrant County, Texas," coauthored with his nephew, John Peter Smith, and published as a
geological bulletin by the University of Texas.138

Catalyzed by his scientific field work on dam sites in the Trinity watershed, Hawley did



extensive postgraduate work at Texas Christian University---"looking toward an earned degree or
two," as he explained to friends surprised by his return to the lecture hall at age sixty.  Besides
studying geology under Drs. Winton and Gayle Scott, Hawley made a comprehensive study of
aquatic microorganisms in Texas.  He devoted many months to collecting, examining, and
classifying specimens from ponds, lakes, and creeks across Texas.  When he had what he
modestly termed "a fairly accurate cross-section of the microscopic and penemicroscopic life in
Texas inland waters," he wrote his graduate thesis on "Microscopic Life in Texas Waters" and
earned his Master's degree in science from TCU in 1926.139

In November that year, Hawley traveled to Washington to deliver his "Microscopic Life"
paper at the annual convention of the American Society for Municipal Improvements.  The paper
included dozens of Hawley's camera lucida tracings of algae, diatoms, water fleas, worms, and
other aquatic forms.  He projected and described these for his Washington audience.  Hawley's
extensive studies of algae and protozoa in the waters of the Southwest qualified him for inclusion
in a Who's Who-type reference volume, Cattell's Biographical Directory of American Men of
Science.  The Major took great pride in having his resume included in a roster of scientists.140

At Texas Christian University, Hawley enjoyed a second career as scientist, researcher,
and educator.  Each morning he would drop by the offices of Hawley & Freese to review the
firm's work on the Tarrant County dams, then ride the streetcar to TCU.  He was lecturer and
associate in scientific research at TCU from 1926 to 1929.  He gave a series of lectures on water
supply, sewage disposal, and related public sanitation problems.  The material was tailored to
prospective citizens and administrators rather than engineering students.  His lectures particularly
interested students of biology and business administration.  Both groups submitted entries in
Major Hawley's essay contest for the best student papers on the subject of municipal water and
sewage systems.  According to Dr. Winton, chairman of the Natural Science group at TCU, the
Major's participation was "absolutely indispensable" to the success of the course.141

At an age when many men were looking toward retirement, Hawley was busier than ever. 
When the American Association of Engineers national headquarters wrote to him in April 1927 to
request an article for a future issue of Professional Engineer, the Major agreed to try to meet the
deadline of May 20th.  "However," he warned, "I am utterly snowed under with professional and
scholastic work and may not be able to meet the commitment."  His correspondent, slightly
envious, replied: "I am glad to hear that a consulting engineer is really busy.  Unfortunately most
of us are not."142

Hawley's interests in the natural and life sciences extended to meteorology and
paleontology.  Writing in 1927 to an astronomer at the University of Kansas who was working on
long-range weather forecasting, Hawley admitted to having dabbled in that branch of learning
with the same success he enjoyed in others: "For more than thirty years I have been studying
Meteorology and of recent years have myself been able to predict the rainfall of this vicinity to a
fair approximation by the study of rainfall curves dating back about 55 years.  I have rarely
missed the total annual rainfall more than a couple of inches and during the past two years by
some great good fortune `guessed' the annual totals within one half inch."143

In the summer of 1929, during excavation to a depth of 42 feet for the cellar of the Fair
Building at West Seventh and Throckmorton streets in Fort Worth, workers unearthed a large
reptilian vertebra.  Major Hawley was called in to examine the specimen along with TCU geology
professor Winton.  The two identified the bone as being from the spine of a marine reptile that
had lived during the Lower Cretaceous period, about 60 million years ago.  The animal resembled



a crocodile with a total body length, judging from the size of the vertebra, of 12 to 15 feet.144

No field of study more completely captured Hawley's imagination than that of motion
picture micro-photography.  Not satisfied with making tracings of water organisms by means of
camera lucida, as he had done for his paper on "Microscopic Life in Texas Waters," Hawley
wanted to make moving pictures.  He knew these would reveal important information about the
life cycles and life processes of his specimens.  In 1930, he asked the Bausch & Lomb Optical
Company of Rochester, New York, to provide him a motion camera that he could use with his
microscopes.  Bausch & Lomb recommended a newly developed apparatus that used standard
16mm film and had eight different picture speeds, up to sixteen frames per second.  With this
equipment, Hawley could film the rapidly moving microscopic forms found in water, then
project the film at a slower speed for study.145  

Hawley's motion pictures of his Texas specimens captured the microscopic world of "all
these critters living, moving and having their being."  His was an important advancement in the
field of photomicrography.  While the moving picture camera had been used for several years to
film living organisms through a microscope, the number of films made and the variety of subjects
studied was relatively small.  Such strong demand arose for Hawley's moving pictures that half a
dozen copies of his film were circulating about the country at one time, on loan to universities
and researchers.  Hawley's "micro-movies" were used in the biology laboratories of such leading
universities as Cornell and Johns Hopkins.146  



Chapter 7
HAWLEY, Freese and Nichols

In Records of a Family of Engineers, a biographical work about his Scottish grandfather's
engineering deeds, Robert Louis Stevenson wrote: "The duty of the engineer is twofold--to
design the work, and to see the work done."  As supervising engineer of construction and project
engineer for the firm, Marvin C. Nichols "saw the work done" on dams, disposal plants, water
filtration plants, paving, and other projects statewide.  His professional and managerial abilities
drew praise from Major Hawley.  In letters written soon after Nichols joined the firm, the Major
expressed complete satisfaction with both his younger colleagues and hinted at his own sagacity
in bringing them in.

"In recent years I have rearranged my organization," he wrote to a friend in Abilene.  "I
now have associated with me the best men in our profession, and as a result we are being called
into consultation by the leading cities of the State."147  The presence of the two younger men
freed the Major for his scientific and theoretical studies.  Nichols' arrival also enabled the Hawley
organization greatly to expand its engineering practice.

Marvin Curtis Nichols, the son of Joseph Marvin and Cora Curtis Nichols, was born
December 18, 1896, at Roanoke, a small town in Denton County north of Fort Worth.  He
attended Denton public schools.  From 1914 to 1918 he studied at the University of Texas at
Austin.  He worked as a page boy in the university library and was a student assistant in physics. 
A pupil of the university's "Grand Old Man" of engineering, Dean T. U. Taylor, Nichols earned
his bachelor of science degree in civil engineering in 1918.  Upon graduation, he enlisted in the
U.S. Army Air Service and was in training as a cadet pilot when the armistice of November 1918
ended World War I.

Released from military service, Nichols spent the next seven months as assistant county
engineer at Caldwell County in south central Texas surveying, planning, and supervising
construction of roads and bridges.  On May 3, 1919, he married a classmate from the University
of Texas who already shared his surname: Ethel Daveneille Nichols of Greenville was a Nichols
by birth as well as marriage.  

Leaving central Texas in mid 1919, Nichols went to Rockwall County, east of Dallas,
again as assistant county engineer overseeing road and bridge construction.  His most notable
Rockwall County job was building a concrete viaduct 1,300 feet long across the valley of the East
Fork of the Trinity River.

Nichols' boss at Rockwall was County Engineer Julian Montgomery, a 1912 engineering
graduate of the University of Texas.  In 1913, Montgomery had won a research fellowship to the
University of Illinois to study reinforced concrete under the outstanding authority of the day,
Professor Arthur N. Talbot.148

Encouraged, perhaps, by Montgomery to pursue similar studies, Nichols attended the
University of Illinois from 1920 to 1921 as a graduate student doing special research on the
properties of plain concrete.  In 1921 he earned a master of science degree with Delta Kappa
Epsilon honors in Theoretical and Applied Mechanics, for his work on "Relation of Fine
Aggregate to Properties of Concrete."  He then returned to Rockwall County as principal assistant
for road and bridge construction.  In his final year with the county, he supervised some $1.1
million in improvements.



During his early highway work, Nichols got a close look at the perennial problem
confronting much of Texas: inadequate or inaccessible water.  The story has it that a poor tenant
farmer needed work after a drought had ruined his year's crops.  Hired as a part-time laborer on a
road job Nichols was supervising, the farmer invited the young engineer to eat with him, although
his meager meal was hardly enough to share.  "It was one of the best meals I ever ate," Nichols
later would say, "even if it did consist only of milk and cornbread."149

Without water, crops would fail and people would go hungry; without water, cities would
shrivel and their citizens suffer both physically and financially.  It was a lesson firmly reinforced
in 1922 when Nichols became assistant city engineer at Amarillo.  In that part of the state water
shortages were the rule rather than the exception.  

Amarillo was growing rapidly in the 1920s due to oil field activity in the Texas Panhandle
and increasing production of wheat and small grains.  The city's old well-water supply, designed
for a population of 15,000, struggled to keep up as the population doubled, then tripled.  The city
engineer's office, staffed by only two engineers and two inspectors, was similarly taxed.  During
his years at Amarillo (as assistant city engineer 1922-26 and acting city engineer 1926-27),
Nichols supervised extensive municipal improvements including brick paving, drainage, sanitary
sewers, a sewage pumping station, and an incinerator.  The most pressing need, however, was for
a new water supply.150

Nichols helped with pipeline surveys, geological surveys, the drilling of test wells, dam
site examinations, and percolation and seepage tests.  A careful study was made of the country
west of Amarillo for about a hundred miles.  Some fifty test holes went down.  Results showed
that a suitable well supply could be obtained about fifteen miles southwest of the city.  An
impounding dam, receiving reservoir, and new well system were developed on Palo Duro Creek
to supply 10 million gallons daily.  The water flowed to the city by gravity through a 30-inch cast-
iron pipeline.  Nichols was chief construction engineer on the work.  It was his first experience
with a sizable water supply project and it planted the seeds of a lifelong interest in water resource
development.  Thereafter the challenge of developing and conserving water--the Southwest's
most precious resource--would be his first concern as a professional engineer.

Nichols began keeping a daily work diary or notebook early in his career.  Undoubtedly it
pleased Major Hawley, an inveterate diarist, to learn that his newest associate had been keeping a
journal at least five years before joining Hawley & Freese at Fort Worth.  Both regarded the habit
favorably.  Writing in pencil in a small loose-leaf binder, Nichols entered the following dated
March 10, 1922:  

"The importance of the engineer's notebook is often, or rather usually, underestimated.  I
consider it a mark of some material progress to enter each day some observation concerning
engineering.  I am resolved that henceforth I will enter at least one observation each week day."

The ensuing pages are packed with observations reflecting his early specialization in
highway and municipal engineering.  Most of the notes deal with concrete road and bridge
construction, brick and wood block paving, the use of asphalt on a gravel base, problems with
pavements cracking, etc.  But more exotic subjects, like the local wildlife, also get a mention. 
One entry reports a novel use for prairie dogs.  

The burrowing rodents generally were considered a destructive pest by High Plains
cattlemen who lost many a horse that stepped in a prairie dog hole and broke its leg.  Nichols
found that the rodents' holes could be useful as drainage during unusually wet weather.  In mid-
November 1923, he noted that street construction had been hampered on Amarillo's 7th Street



between Fillmore and Taylor by rains that had kept the site continuously wet for two months. 
The excavation might have stayed under water all during that time but for a prairie dog hole that
carried away much of the excess: "5 or 6 times the water was up to top of curb," wrote Nichols. 
"A prairie dog hole in the center of the block drained all the water several times, but finally it
would not drain anymore."

Widely and well read, Nichols collected pithy sayings to go into his notebooks.  A
clipping glued to the inside cover of one book offers words a professional engineer might live by:
"While different people draw different conclusions from the same facts, no one can properly
draw conclusions without any facts."  

During Nichols' years in Amarillo as assistant city engineer, his alma mater, the University
of Texas, tried to tempt him back.  UT offered him a position as professor of civil engineering to
teach highway engineering.  The appointment was supported by former Rockwall County
Engineer Julian Montgomery, who had entered private consulting practice at Wichita Falls,
Texas, in 1922 with partner Joe Ward.  (Nichols confided to his diary that he disliked the firm
name "Montgomery and Ward," which he thought sounded too much like a mail-order catalog
company.)  Montgomery, writing a letter of reference in May 1925, appraised the personal and
professional qualities he valued in his friend:

"I have known Marvin Nichols some 10 years, and consider him one of the most
promising young engineers the University has ever turned out. . . .

"His excellent record as a student, his post-graduate work, and his practical experience (in
municipal engineering) should well qualify him as a teacher of Civil Engineering. . . . Among his
best qualifications, however, are those of a fine character, friendliness, loyalty, executive ability,
and the knack of getting along with his co-workers."151

The university was not successful in drawing Nichols back to Austin.  Instead he settled at
Amarillo.  Always civic-minded, he joined the Amarillo Club and served on the Amarillo
Planning and Zoning Commission from 1925 to 1927 (as secretary in 1926).  A Methodist since
joining the little village church at Stony in Denton County as a boy, Nichols was active in the
Polk Street Methodist Church at Amarillo.

The two sons of Marvin and Ethel Nichols were born in Amarillo, James Robert on June
29, 1923, and Robert Leighton almost exactly three years later, on June 24, 1926.  The family
lived at 1924 Harrison in a house described by one acquaintance as "way out in the country,
standing all by itself."152  Later the family lived at 608 Sunset.  Nichols might well have made his
career in municipal engineering and his permanent home at Amarillo.  Except that Hawley and
Freese came to the city in 1927 to design a storm sewer and, during the prosecution of that job,
convinced Nichols to join them.  

Freese's offer of a position with the firm was attractive for several reasons.  Tarrant
County Water Control and Improvement District Number One was then embarking on the
biggest water development program in the Fort Worth area's history.  As an experienced
construction engineer, Nichols logically would be given responsibility for structural supervision
of the Eagle Mountain and Bridgeport dams and reservoirs.  

Secondly, the move to North Texas would bring Marvin and Ethel Nichols nearer their
parents' homes, his in Denton and hers in Greenville.  It also would put them within sixty miles of
Rockwall County, where Nichols had ties from his years as assistant county engineer.  

And not least, it would ally him with one of the nation's top consulting engineers, John
Hawley.  The Major's reputation was so strong that, by 1928, fellow professionals were naming



Hawley in the same breath with such eminent American engineers as George W. Fuller, Paul
Hansen, Harrison P. Eddy, and George W. Goethals, chief engineer on the Panama Canal.153

It was as ideal a job offer as one could ask for.  Near the end of 1927, the family relocated
to Fort Worth and Nichols became a consultant with Hawley & Freese.  He was designated the
firm's primary consultant to Tarrant County Water Control and Improvement District Number
One, a capacity in which he would serve for some forty years.

The addition to the professional force prompted the firm to vacate its outgrown offices in
the Cotton Exchange Building.  In October 1927, the firm moved to the fourth floor of the Capps
Building at Throckmorton and Fifth streets, two blocks north of the old office.  Upon his arrival,
Nichols found his colleagues engaged in water supply work for Graham, Texas, including a
$250,000 dam on Flint Creek; and engineering design of La Fruta Dam, a major water supply
project for Corpus Christi (see chapter 8).  

In 1928, the firm investigated the water supply of Thornton, Texas, for private parties;
appraised the Coleman, Texas, sewerage system and the Terral, Oklahoma, toll bridge; arbitrated
construction costs of the W. T. Waggoner Estate's "Three D" racetrack at Arlington; designed
waterworks and distribution system improvements for Corsicana, Texas (with W. W.
McClendon); and studied water needs at Big Spring.  The investigation was paid for jointly by the
Texas & Pacific Railway at Dallas and the City of Big Spring.  The firm's work led to an
additional million gallons daily added to the municipal supply.  Also during the year, Hawley was
appointed engineering member of the Colorado River Water Rights Committee of the West
Texas Chamber of Commerce.  

In addition, 1928 brought major assignments to engineer sewage disposal works at Fort
Worth and San Antonio.  The Fort Worth work entailed enlarging the capacity of the city's
Riverside (Imhoff) sewage treatment plant.  The plant as built in 1923 had been able to care for
the domestic sewage but could not adequately treat the heavier load caused by adding
packinghouse wastes from the Fort Worth Stockyards.  Operating the plant with a flow beyond
its capacity caused difficult operation and unsatisfactory results.  The cost per million gallons of
sewage treated had risen to $13.21, about 76 percent greater than the expected operating cost for
a trickling filter plant and a third higher than projected for the supposedly "costly" activated
sludge process that Hawley & Sands had first espoused for Fort Worth.154

After Pearse, Greeley & Hansen of Chicago recommended enlargements, the City had
Hawley, Freese and Nichols design the plant expansion.  Essentially they added activated sludge
units between the Imhoff tanks and sprinkling filters to care for the highly putrescible combined
city and packinghouse wastes.  The new units increased plant capacity from 8 MGD to 16 MGD. 
Costing about $800,000, the sewage plant expansion went into operation in October 1929.155

At San Antonio, meanwhile, Freese was incorporating the activated sludge process into
his design for the city's first sewage treatment plant.  A pioneering effort in the adoption of the
activated sludge process, the San Antonio Rilling Road Plant designed in 1928 and built in 1929-
30 was one of the first activated sludge plants in the United States.  Though Major Hawley and
his associates had been advocating the process for years, this was the firm's first opportunity to
design and supervise construction of an activated sludge plant from idea to completion.

The Rilling Road Plant had a rated capacity of 30 MGD, a size exceeded by few other
activated sludge plants then in existence.  Compact, the plant covered an area only 425 x 500 feet,
or fewer than five acres to treat 30 million gallons of sewage daily.  Since 1901, San Antonio
sewage had been stored in a 900-acre reservoir called Mitchell Lake.  The wastewater was used to



irrigate about 4,000 acres of land.  As the city grew (to 231,000 population by 1930), the sewage
flow began to exceed the capacity of the land, leading to complaints of nuisance in the San
Antonio and Medina rivers.  The city's new sewage treatment plant, located about six miles south
of town, was designed to discharge the final treated effluent into Mitchell Lake, from where it
would flow either to the rivers or to irrigation ditches for continued use on land.  Because of the
plant's location in a draw near the old sewage outfall ditch, the levelness of the site, and the
compactness of the plant, the construction cost was a low $918,000, well within the $1.25 million
budgeted by the City.156

In designing the San Antonio plant, Freese looked to his 1923 study of English activated
sludge plants.  While inspecting the early English plants he had been impressed with the use in
settling tanks of central inlets known as the Clifford Inlet.  He had found the settling tanks to be
usually about 30 feet in diameter or about 30 feet square with pyramidal hopper bottoms.  The
inlet pipe was baffled to direct the flow downward at the center of the tank and outward into
effluent weirs along the sides of the tank.  The settled sludge was removed by a pipe from the
hopper bottom.  Freese adopted the central inlet-peripheral outlet type of clarifier in designing the
San Antonio plant.  The four final sedimentation tanks had a 90-foot diameter and a 15-foot side
wall depth and were equipped with revolving scrapers that collected the settled sludge into the
center of the tank.  

Freese was one of the first in the U.S. to design circular clarifiers with center feed and
peripheral weirs.  He had to encourage a recalcitrant equipment manufacturer to supply the
mechanisms in the large tanks he designed for the San Antonio plant.  The obstinate
manufacturer later went on to sell the equipment to many communities across the U.S.157

The San Antonio plant's six aerator units were arranged in batteries of three channels 20
feet wide and 15 feet deep.  To see what effect it would have, Freese specified that one wall
between two of the 20-foot aerator channels be omitted.  This gave a channel width of 40 feet.158 
Operation proved satisfactory and the experiment was deemed a success; the pioneering Rilling
Road Plant of 1930 continues to be a main treatment plant for San Antonio.  

Hawley, Freese and Nichols' early work at San Antonio elicited a warm letter of
commendation from A. W. Grant, managing editor of the San Antonio Express.  Instrumental in
helping the firm win the city sewage plant design contract, Grant declared that his interest on
behalf of the firm "was merely that of a citizen anxious to see San Antonio get the most modern
and most efficient plant possible to obtain, and also to feel that its construction would be
supervised by a firm in which the city administration could have explicit confidence both as to
ability and integrity."159

Major Hawley's thirty-something years' experience as a practicing and consulting engineer
put him among the leading half-dozen hydraulic engineers in the United States, maintained Grant. 
The editor added:

Major Hawley is an authority on every phase of hydraulic engineering.  I happen to know
personally that he was the first individual engineer in the United States to conduct at his own
expense, a series of experiments to determine the effects of submersion on concrete.  Similar
work was done subsequently in some of the larger technical laboratories and Major Hawley's
experiments were confirmed.  He is a thorough biologist and also has a much wider knowledge of
geology than most engineers. . . . He has supervised more water supply and sewage disposal
systems for Texas and other southern cities than any other engineer in the United States. . . .



Because of his long experience in the South he is more familiar with abnormal periods of drouth
and flood than any northern engineer, and in his calculations, invariably
allows a wider range than most northern consultants consider necessary.  As a result of this, his
projects have stood the test, and I personally know of two dams he built nearly thirty years ago in
a stream which frequently had excessive floods, which have withstood all the tests.

Added to this, he is a gentleman of the highest personal integrity and in his long
professional career has never been employed on any project where the influence of that integrity
has failed to be manifested.  It is a common saying among contractors that they would prefer to
bid on a job under Maj. Hawley at lower figures, because they know he will insist on the very
best work and their own professional reputation will be benefited by the results. . . . 

My observation of Maj. Hawley's work has extended over twenty-five years, and I have
seen him under fire several times when [others] wanted to skimp work or cut corners, and know
he will stand the acid test.160

San Antonio became Hawley, Freese and Nichols' second home when the firm
established a branch office there in 1928.  The office, at 303 Frost National Bank Building, was
headed by H. R. F. Helland, former office engineer for Montgomery and Ward at Wichita Falls.  

A major job for the firm at San Antonio was to plan a storm sewer system and design the
Great Bend Cut-Off Channel on the San Antonio River.  The City had Hawley, Freese and
Nichols design the cutoff after a flood on the river inundated the downtown area.  The firm's 1929
flood protection work made possible one of the city's most famous features, the "Paseo Del Rio"
or San Antonio Riverwalk.  

The `Roaring Twenties' Wind Down
Finding new business and overseeing construction of the firm's designs at San Antonio

and other Texas cities during the late 1920s kept both Nichols and Freese on the road most of the
time.  Nichols' notebook for Sunday, November 25, through Thursday, December 6, 1928,
outlines a typical travel schedule--

Sunday: At the office.  Then to Graham, leaving 5 p.m., arriving 9 p.m.  
Monday: At Graham going over the dam site.
Tuesday: To Fort Worth, arriving 11 a.m.  To Dallas to see the Freese's new 

daughter, Eunice McLean, born November 22.
Wednesday: To Austin, arriving 9 p.m.
Thursday: In Austin all day.
Friday: To San Antonio by auto.  Visit the disposal plant site.  Leave for 

Austin 11 p.m.
Saturday: In Austin to lecture at the University of Texas on the Fort Worth 

sewage disposal plant.  To Fort Worth, arriving after midnight.
Sunday: At the office with the Major and Freese.  Leave 7:30 p.m. for Brownwood.
Monday: At Brownwood in the morning, Coleman in the afternoon.
Tuesday: At Ballinger in the morning, Abilene afternoon.
Wednesday: To Fort Worth by auto via Brownwood.
Thursday: At the office.



Cost was not a major deterrent to travel in 1928, Nichols' expense records suggest.  He
paid 25 cents for a taxi and $2.50 for hotel accommodations at Waco.  Supper cost him 50 cents. 
Eating lunch with Major Hawley drove the bill up, to 80 cents for the pair of them.  

Undoubtedly Major Hawley, a frugal Scotsman, admired Nichols' thrift, but more so the
32-year-old engineer's ability, energy, and leadership qualities.  Satisfied that he and Freese had
acted wisely in bringing Nichols in the previous year, Hawley made Nichols a partner in 1928.  A
formal partnership agreement signed on April 15, 1929, set their salaries at $675 monthly for
Hawley, $450 for Freese, and $400 for Nichols.

The firm's constant contact with clients and potential customers resulted in several
assignments, large and small, for 1929.  Water projects included raising the masonry dam on Elm
Creek for Ballinger; investigating water system conditions and reporting on waterworks
remodeling for Marshall; and investigating the water supply of Quanah, Texas, at the behest of
Clint Murchison, wealthy Texas oilman.  For Central Power and Light Company at Corpus
Christi, the firm designed water filtration plants at Harlingen and Rio Grande City.  

West Texas continued to be an area of special interest.  In association with Harry Roberts,
the firm handled extensive water and sanitary work for Sweetwater, including a 0.6 MGD Imhoff
tank-Dunbar bed sewage treatment plant; a dam and reservoir on Bitter Creek; expansion of the
1923 water filtration plant; and improvements to the distribution system.  The water supply work
at Sweetwater and Ballinger and earlier at Big Spring enabled the firm to make a detailed geologic
as well as hydraulic study of that particular section of West Texas.  "We have the most complete
record of underground water as well as data on surface water supply conditions to be found in
the southwest," Nichols assured an Abilene prospect.  Such knowledge would be used
extensively in years to come as the firm continued to expand its services to the region.161

Sewage disposal work in 1929 included a 0.3 MGD Imhoff tank addition to the Center,
Texas, treatment plant and the addition of a digester to the Waco sewage treatment plant.  Also
for Waco, the firm designed the city's first water filtration plant, in association with Floyd &
Lochridge.  Rounding out the year's assignments: $150,000 of paving and drainage improvements
at Graham; a storm sewer system for Cuero; appraisal of water and sewer systems at West
Vernon, Texas; and investigation of drainage structures at Panhandle, Texas, for the Panhandle
Construction Company of Lubbock.  

Besides these new assignments, the firm remained occupied with the Eagle Mountain and
Bridgeport dams and reservoirs and the Fort Worth and San Antonio sewage disposal plants.  In
April 1929 at the spring meeting of the American Society of Civil Engineers at Dallas, Nichols,
Freese, and Helland from the San Antonio office presented and discussed papers on the disposal
plants.  Helland and Nichols described the San Antonio activated sludge plant while Freese
discussed enlargements to the Fort Worth works.162  The 1929 ASCE meeting was special to
Nichols because he became a full Member of the Society that year.  He had first joined ASCE in
1919 as a Junior Member and had been elected to Associate membership in 1924.  

In Nichols' capacity as consulting engineer to Tarrant County Water Control and
Improvement District Number One, he often worked with Daniel Mead, Major Hawley's longtime
friend and the firm's consultant on the Eagle Mountain-Bridgeport project.  In connection with
this work, Mead frequently visited the firm's Fort Worth offices.  

Just how highly Major Hawley esteemed Mead's opinions in the realm of water
engineering may be appreciated from Hawley's voluminous correspondence with Mead.  Early in
1929, Hawley wrote requesting a meeting to go over the plans for the two Tarrant County dams. 



Hawley wanted Mead's rigorous mind applied to the problem for one final check: "Freese and I
have been at work on this project for something over four years and have the plans pretty well
developed so will be able to get them into very nearly complete shape during the next 30 or 40
days," he explained, "but before presenting them to our Board I want to go through the whole
mass with you."163

Both Hawley and Mead were in their sixties by this time but neither showed many signs
of slowing down.  The Major's most troubling physical problem was a chronic throat condition
aggravated, probably, by his fondness for hard drink.  In 1929-30 he had several bunches of
"warts" (papillomata) removed from his vocal cords.  The operations were performed by a
Philadelphia specialist who ordered him to speak but little, and preferably not at all--a tall order
for one as communicative as Hawley.  He got around the gag rule by engaging in a prolific
correspondence with colleagues nationwide, and especially with Mead.

"It seems as if these `middle sixtys' develop some sort of `punkness' in us mortals,"
Hawley complained to his Madison associate, "for instance, it [age] finds you in the teeth [Mead
recently had lost all his] and me in the vocal cords.  I have all my teeth and the dentists say they
are all sound, whereas, my vocal cords are bad and yours are in sixteen year old condition, so
there you are."164

Hawley subjected his aches and pains to the same careful study and experimentation he
might use to solve any problem, engineering or otherwise.  In letters to Mead, he shared some of
his proven techniques of pain relief:

As to Lumbago, I have had no severe attack of it for 8 or 10 years, but sometimes it has
put me to bed for a week or 10 days. . . . The best thing I have found for it is plenty of sodium
bicarbonate alternating with large doses of aspirin.  In France [during Hawley's World War I
service] they gave me 20 grains of aspirin every four hours--night and day--for about a week,
with good results but one must be sure his heart will stand the aspirin without harm before taking
any such heroic doses.

One other thing which gives almost instant relief, such relief lasting for two or three hours,
is `cupping' the two offending lumbar muscles, a very simple operation to be applied by some
member of the family, one stands nearly upright with his hands braced against the wall; a little
wad of tissue paper is lighted and placed in an ordinary glass tumbler, the tumbler is placed
against the lumbar muscles.  As the burning paper exhausts the air in the glass the skin and flesh
are sucked into the tumbler--one-half to three-fourths of an inch, loosening up the fibres of the
muscle and relieving the pressure on the sensitive underlying nerves.  Two tumblers can be used,
treating both lumbar muscles at the same time.  This works with me to perfection so that I am
able to dance around as I please for a couple of hours.  You might try the treatments indicated if
your Doctor has assured you that aspirin won't hurt your heart.  I have heard of one fatal case
from too much aspirin, so be careful.165



Chapter 8
THE CORPUS CHRISTI DAM BREAK

In the early afternoon of Sunday, November 23, 1930, a fisherman standing atop the dam
at Mathis, Texas, saw a swirl in the water of the lake upstream from the north abutment of the
spillway section.  At a point about opposite the abutment, water was boiling up from under the
toe of the concrete apron.  As the fisherman watched from the crest of the dam near the abutment
wall, a crack began to open between the rolled earth-fill and the back of the wall.

Alarmed, the fisherman ran along the dam to the caretaker's house a few hundred feet up
the hill.  He did not see the abutment collapse and water pour through, widening the breach in the
earthen embankment.  The flood coursed down the wide, uninhabited valley of the Nueces River,
doing little damage beyond drowning some livestock and washing sand into farmland.166

Receiving word of the break, Marvin Nichols and Simon Freese left Fort Worth late that
afternoon and drove through the night.  It was the longest night Freese could remember.  When
they reached the damsite at about 4:30 a.m., they found that the north spillway abutment had
been undermined and washed out along with some 200 feet of the adjoining embankment. 
Damage to the dam was estimated at $100,000.  By ten o'clock that morning, November 24, the
lake was nearly empty.  It would be several more days before the river ran down sufficiently to
allow close examination of the break.167

The $2.5 million La Fruta Dam (so named for the nearby La Fruta siding of the Southern
Pacific Railroad) had been completed in the fall of 1929 to provide water storage for the city of
Corpus Christi.  The community had reached the maximum growth possible with its old water
supply system.  Originally proposed as a combined irrigation, power, and municipal supply
project, with a dam on the Nueces River to impound as much as 500,000 acre-feet, the irrigation
portion of the project was scrapped by lack of support from the farming community in Nueces
County below the proposed dam.168

Scaled down to municipal supply only, the project began construction in September 1927
under the supervision of Hawley & Freese's resident engineer, John D. Waring, Jr.  The earthen
dam with concrete spillway was closed in August 1929 and the reservoir filled by October.  Built
on the Nueces River four miles southwest of the town of Mathis and forty miles west of Corpus
Christi, La Fruta Dam created a storage reservoir of some 64,000 acre-feet initial capacity.  The
lake was named Lovenskiold in honor of longtime Corpus Christi mayor Dr. P. G.
Lovenskiold.169

At the damsite, the entire floor of the river valley consisted of a 10-foot thickness of silt
over a 30-foot layer of sand and gravel, resting on a hard pink clay of unknown depth.  To
provide a cutoff beneath the dam, a core trench about 12 feet deep was excavated along the
center line of the dam.  A curtain wall of steel sheetpiling 40 feet long was driven from the bottom
of the trench into the sand and gravel.  The concrete spillway, 1,100 feet long, rested on 25-foot
wood piles spaced 2.5 to 3 feet apart.  Hawley & Freese, consulting engineers on the project, had
chosen the location despite the poor natural foundation conditions because it was the lowest
point on the river where the hills at the edge of the coastal plain came together closely enough to
form a good dam and reservoir site.170

Before the washout on November 23, seepage under the total 4,200-foot length of the
dam had not been apparent.  "There is no leakage through the fill or through the masonry



section," reported Engineering News-Record on October 2, 1930.  "Percolation under the
structure is uniform across the valley, amounting to an estimated amount of 250 g.p.m., which
has now fallen off to about 200 g.p.m., indicating that the interlocks of the sheetpiling cutoff are
silting up."171

However, percolation may have been occurring for months before the abutment
collapsed.  Reporting on the dam's partial failure, ENR for December 18, 1930, stated that the
undermining of the dam "was caused by water passing the sheetpile cutoff at the north abutment
of the spillway.  The abutment pulled away from the weir section of the spillway and fell toward
the earthfill which it supported and which was breached by the released waters for a length of
about 200 ft. toward the north bank.  Besides the destruction of the abutment and its foundation
and training wall, about 60,000 cu.yd. of the dam embankment was carried away."172

An ENR editorial in the same issue commented: "The failure is particularly significant for
two reasons: first because the dam was an exceptionally bold challenge of the hazards of placing
a masonry dam on pervious sand and gravel, and second, because failure was due to penetration
of the structure or its foundation by impounded water, not to erosion by overflow."173

During the fourteen months or so between the reservoir's filling and the dam's partial
failure, seepage underneath the footing of the north abutment of the spillway evidently developed
a piping condition that caused the undermining and collapse of the abutment and the breaching
of the adjacent embankment.  As indicated by a U-shaped stain that had developed on the back
of the spillway (see diagram), the blanket behind the spillway was ineffective in the corner
between the backside of the spillway and the north abutment.  The full static head (Elev. 74) of
the lake was exerted against the face of the steel sheetpiling cutoff underlying and adjacent to the
north abutment.

Apparently, the seepage through and under the steel sheetpiling cutoff found a path of
least resistance along the underside of the abutment foundation into the north end of the spillway
apron drainage system, the underside of the apron being at Elev. 32.  When the abutment was
undermined and collapsed, all the wood piles of the foundation were washed out except two piles
next to the spillway weir section.

After construction of the spillway and abutments, an earthen blanket had been placed
along the backside of the spillway up to Elev. 64, with a 3:1 slope away from the spillway.  The
surface of the ground at the north abutment was at about Elev. 51, making the bottom width of
the blanket approximately 40 feet.  The bottom of the spillway backside was at Elev. 37, requiring
14 feet of backfill up to the natural ground at Elev. 51.  The blanket and backfill dirt was hauled
by mule-drawn dump wagons and had been spread as specified in nine-inch layers, wetted
almost to the point of bogging down the wagons, then rolled with a ten-ton steamroller.174

Using this method, it was not possible to completely compact the backfill and blanket
next to the counterforted abutments.  Such loose compaction is probably the reason the blanket
was penetrated next to the north abutment.  As noted in Engineering News-Record:

"Complete cutoff, by sheeting, of flow under the dam was not attempted.  Instead, the
piles were driven from the foundation profile to a depth that a 40-ft. pile would reach.  This depth,
with the natural soil covering, which was regarded as virtually impervious, and the impervious
backfill behind the spillway section, were considered sufficient to neutralize the head and prevent
dangerous pressure and percolation under the dam."175

The seepage and piping path that developed beneath the foundation slab of the abutment



and caused its undermining indicated a porous condition between the bottom of the foundation
slab and the underlying soil, which had been disturbed by the driving of the closely spaced wood
piles.  This situation evoked considerable interest in engineering circles.  The dam failure and its
causes were discussed in a series of letters to the editor of Engineering News-Record.  J. Albert
Holmes of Somerville, Massachusetts, wrote:

The supporting piles of the abutment wall prevented subsequent compacting of material
underneath it.  The bond between earth and underside of wall would not increase after the
concrete of the wall had set.  On the other hand, the presence of water after filling the reservoir
would cause settlement of earth away from the concrete. . . .

The simple statement of the fisherman on the dam, that there was swirling above the
abutment and boiling below, indicates that considerable water was moving through the dam, and
the cracking away from the wall fixed the place of movement close to the wall.176

Louis E. Ayres, consulting engineer of Ann Arbor, Michigan, made the following
observation:

One of the chief difficulties in connection with dams and power houses supported
on piles in sand is to retain the sand.  The construction cannot be made absolutely watertight. 
Some water will leak through.  But if this water constantly carries with it small quantities of sand
ultimate failure may occur.  Nor is there likely to be any indication of sand leakage, as in the case
of clayey soils where discolored waters are a danger signal. . . .

[A natural drain] could have developed, it would seem, under the Corpus Christi dam
along the plane under-surface of the retaining wall downstream of the sheetpiling.  Here was a
comparatively smooth surface, originally in contact with sand and above tail-water.  If the sand at
the downstream end of the wall could have slowly gotten away, as appears probable from the
description, there would have been developed gradually an excellent drain, which would slowly
work its way upstream to the sheetpiling.  Having reached the sheetpiling, this drain would have
been separated from the water in the pond by another smooth surface at right angles to its path
and of a length equal to only the width of the footing.  The slump in the stain of the backfill
suggests that the material settled slowly at this point, passed under the footing along the face of
the sheetpiling, up over the top of the sheeting and out of the drain above described.  Just
preceding failure, judging from the description of the actual break, probably a considerable flow
had developed along this path before the material in the embankment immediately above caved
in and was washed out.177

From Nottingham, Kent, England, chartered civil engineer A. K. Pollock sent these
comments:

The abutments were founded upon a number of wooden piles driven to practical refusal at
2-1/2 to 3-ft. centers.  From
the valley section I note that the material beneath the north abutment is sand, then a layer of
gravel, then more sand.  As sand is virtually incompressible, the effect of driving these piles . . .
would be to loosen and lift the sand in the neighborhood of the piles for some little depth below
the surface.  When the abutment concrete was poured, this sand was probably sufficiently firm to



support the initial weight of concrete without appreciable settlement.  Later, of course, all the load
would be transferred to the piles.

When, however, the reservoir was full and the sand became saturated, a slight settlement
and repacking of the sand would slowly take place, and this, aided also by the shrinkage of the
concrete, would result in a shallow cavity between the ground and the concrete, extending
probably over the whole of the area of the abutment footing.  (It is assumed that the piles, having
been driven to practical refusal, would support the whole weight of the abutment without
settlement.)  This space, though perhaps only a fraction of an inch in depth, would afford a
comparatively easy route for the flow of water to the heart of the dam, and, the water, having
once passed over the sheetpiling in the embankment section, would also provide an easy means
of exit to the downstream toe.178

The interest kindled among engineers worldwide extended to Dr. Karl Terzaghi of Vienna,
Austria, world authority on dams and foundations and the "father" of soil mechanics.  Terzaghi
(1883-1963) concluded that underground erosion must be considered as a possible cause of the
Corpus Christi dam failure:

Water probably reached the base of the retaining wall through the saturated part of the
adjoining embankment. . . . the base of the retaining wall was therefore in contact with soil
saturated with water under an appreciable pressure.  In case a line of weakness existed leading
from the base of the retaining wall . . . all the requirements for underground erosion were present.

In the opinion of the writer [Terzaghi] the "line of weakness" was represented by the
surface of contact . . . between the concrete and the ground. . . .179

Terzaghi concluded that the failure might have been due essentially to the absence of
"cutoffs" or "collars" along the underlying surfaces of the abutment foundation.

A committee composed of John A. Norris, chairman, Texas State Board of Water
Engineers; and Robert J. Cummins and Henry E. Elrod, consulting engineers of Houston, was
appointed by the City of Corpus Christi to investigate the failure in cooperation with Hawley,
Freese and Nichols.  "This case presents some extremely interesting phases because of its
difficult foundation conditions," commented Norris.  "The question is as to the determination of
how far an engineer should advise his client to go in original construction costs where there is but
slight if any probability of loss of life or a considerable amount of property in case of failure of a
structure."180  

The board of examiners met at Mathis on Sunday, December 21, 1930, to visit the dam
break.  It was a wet, miserable winter day.  In his notebook, Nichols commented: "Raining &
very bad weather.  J. B. Hawley gets mired up in the mud."  The next day, the committee met at
Corpus Christi City Hall to write up the results of its investigation.  The Cummins-Elrod-Norris
report found that the dam had failed because the steel sheetpiling cutoff wall beneath the dam
had not been driven down through the layers of silt, sand, and gravel to the underlying bed of
impervious clay.  The report read in part:

Borings taken at the site since the failure clearly indicate that the steel sheet piling
constituting the upstream cutoff wall did not penetrate an impervious bed of clay and therefore
seepage could take place between the bottom of the sheet piling and the clay bed.



In our opinion this percolation had been proceeding for months before the final failure
occurred, the passage of water being sufficient to carry off the finer material until finally such a
stream of water was passing under the sheet piling that the drains under the apron were incapable
of carrying it off and eventually a sufficient upward water pressure developed to rupture the
apron, thus precipitating the failure.181

Principal recommendations for rehabilitating the dam were:
1. Place a puddle clay blanket, 50 feet wide, along the toe of the embankment and a 300-

foot puddle clay blanket behind the spillway and around the abutments.
2. Drive new steel sheetpiling into the hard pink clay across the upstream face of the

spillway and along the adjoining abutment toes.  Seal the space between the existing steel
sheetpiling under the heel of the new sheetpiling with concrete.

3. Remove and rebuild the north 50 feet of the existing spillway and build and extend the
spillway an additional 225 feet.

4. Construct a new north abutment on substantially the same plan as the old north
abutment except that its base be set at Elev. 30, the elevation of the base of the spillway.  (The
original design of the dam put the foundations of the masonry dam and the abutments twenty
feet lower than the average base of the embankment sections.)  Connect the sheetpiling beneath
the north embankment to the new sheetpiling along the backside of the spillway.  Backfill the
abutment to fill the remaining gap in the embankment.

Repairs to La Fruta Dam would be completed in July 1934 and the dam would serve
satisfactorily for the next twenty-four years, until replaced in April 1958 by a dam with a buttress-
type spillway.  The new Wesley E. Seale Dam, designed by the Ambursen Engineering Company
and located just below the old dam, would impound a reservoir of 298,000 acre-feet.  The new
Lake Corpus Christi would submerge the old reservoir by 24 feet.

The main lesson to be learned from the partial failure of the Corpus Christi dam is that it
is hazardous to build a gravity-type spillway on a pile foundation because of the difficulty of
sealing the underside of the spillway overlying foundation material that has been disturbed by the
driving of the piles.  As suggested by Dr. Terzaghi, "cutoffs" or "collars" along the bottom
surfaces of the abutment foundations probably would have prevented the undermining of the
abutment founded on piles.

Also the initial penetration of the wetted and rolled blanket behind the dam, compacted
by a ten-ton steamroller, contributed to the undermining of the north abutment.  The penetration
of the blanket occurred at the corner junction of the spillway backside and the undermined north
abutment.  It is probable that such penetration would not have occurred under current
compaction specifications which direct that: "Compaction of material in areas where it is
impractical to use a roller or tractor shall be performed with approved power or other approved
equipment."

At the time of planning the Corpus Christi dam, pile foundations were being used mostly
for river navigation locks and low head weirs.  The Corps of Engineers at that time was planning
the Bonnet Carre'  spillway, on wood pile foundations, for the diversion of Mississippi River
floodwaters from above New Orleans.  The Morganza flood control structure below New
Orleans, completed in 1953, is supported by concrete piles.  The third of the lower Mississippi
flood control and diversion structures, the Old River Low Sill Structure, is supported by steel H-



beam piles.
The Bonnet Carre'  spillway has a length of 7,770 feet and a crest at Elev. 18.  It is designed

to maintain a water surface of not higher than Elev. 24.  The foundation of the weir section is 30
feet in width with bottom at Elev. 4 resting on wooden piles.  The apron has a width of 44 feet. 
Steel sheetpiles, 45 and 25 feet long respectively, provide cutoff walls at the upstream bottom of
the weir section and at the downstream end of the apron.  The spillway is underlain by an
unusually impervious stratum of clay 15 to 40 feet deep.  The spillway was under construction in
August 1929 and was completed in 1931.  Normally, and except when the Mississippi River is
out of banks, there is no head of water against the spillway.  It was first opened for 37 days in
1937 and then for 58 days in 1945.182  Such conditions are conducive to little or no seepage under
the Bonnet Carre'  spillway.

The Morganza flood control structure on the lower Mississippi River is a gated weir 3,900
feet in length, supported on concrete piles from 85 to 125 feet long.  The weir section extends 9.5
feet above a 3.5-foot-thick base slab with a 10-foot cutoff wall under the upstream edge of the
slab.  The structure is underlain by from 80 to 100 feet of highly plastic clay overlying a thick bed
of sand.  The spillway became operative in January 1953.  Like the Bonnet Carre'  spillway, the
Morganza spillway is operated only at times of out-of-bank Mississippi River floods.

The third of the lower Mississippi River weirs on pile foundations, the Old River Low Sill
Structure, was completed in 1960.  The purpose of the Low Sill Structure is to control the
percentage of flow between the Mississippi River and the Atchafalaya River to prevent the loss of
a majority of the Mississippi River flow, with disastrous downstream results on both rivers.  The
crest of the low sill weir is at Elev. 10 with top of gates at Elev. 60.  With water impounded to the
top of the gates, the head against the structure is approximately 60 feet.  The structure, 560 feet in
length, was supported by H-beam piles with a maximum length of 130 feet and a minimum
penetration of 30 feet in sand at Elev. -60.  A steel sheetpiling cutoff along the front of the weir
extended to Elev. -36.

During the 1973 flood, a large scour hole developed in front of four of the eleven gate
bays to a maximum depth of 65 feet, or some thirty feet below the bottom of the steel sheetpiling
cutoff wall in front of the weir.  Borings through the weir and the stilling basin slab indicated a
cavity beneath the structure that varied in size up to a depth of 52 feet under gate bays six to
eleven, a distance of approximately 300 feet.  There was no settlement of the structure, the weir
section being supported by the H-beam steel piles.  The cavity was filled with a cement-bentonite
grout mix under pressure, designed to produce a good bond between the bottom of the slab and
the ground and to provide a hard capping to prevent erosion by channeling.  Some 32,000 cubic
yards of grout were required for the grouting operation.  Continued surveillance is being
maintained to ensure that the grout remains in place and that the stability of the Low Sill
Structure is maintained.183

Apparently, the cause of the undermining of the Old River Low Sill Structure in 1973 was
the same as the cause of the undermining of the Corpus Christi dam abutment in 1930.  In the
case of the Corpus Christi abutment, the supporting wooden piles were undermined; in the case
of the Old River structure, there was no settlement of the weir section and apron, which were
supported by the long H-beam steel piles.  The lack of settlement of the weir and spillway apron
permitted the filling of the cavities with the cement-bentonite grout mixture under pressure.

For new construction, the pressure grouting method would not be usable in providing a
watertight bond between the bottom of the slab and the ground and in providing a hard



foundation capping to prevent erosion by channeling.  However, it should be possible to provide
a foundation layer of wetted and compacted impervious soil, compacted by tampers, which
would prevent the channeling that caused the undermining of the Corpus Christi abutment and
the Old River Low Sill Structure.  It would provide the cutoffs or collars along the foundation
surfaces as suggested by Dr. Terzaghi.

***
By the time the Corpus Christi dam failure of 1930 had been thoroughly investigated and

repairs begun, the nation had descended into the Great Depression.  The struggle of Hawley,
Freese and Nichols to survive that era is detailed in chapters 10 and 11 following.  But before
turning to that discussion, another significant engineering problem of the firm's early history
warrants attention.  

Through Hawley first, and later Freese, the firm played a part in resolving the great
Chicago lake lowering controversy and sewerage problem.  The Chicago case was of particular
interest to Hawley, Freese and Nichols because of the direct involvement of two of the firm's
principals in engineering reviews of the situation, and also because of the sheer quantity of water
in question.  The Great Lakes controversy held important implications for water rights disputes in
the U.S., setting precedents out of which would grow future water rights legislation.  



Chapter 9
THE CHICAGO LAKE LOWERING CONTROVERSY

In September 1924 the Sanitary District of Chicago called in John B. Hawley and twenty-
seven other of the nation's most experienced sanitary and hydraulic engineers to study the
intricate problem of sewage disposal for the Chicago area.  Chicago had reached a crisis point in a
controversy that dated from 1900.  The district needed authoritative engineering advice.  At issue
was the diversion of water from Lake Michigan to dilute and carry away the sewage of Chicago
and dozens of neighboring cities and villages.  As provided for by an act of the Illinois Legislature
in 1889, and under permits granted subsequently by the federal government, water was taken
from Lake Michigan to convey Chicago's sewage to the Mississippi Valley drainage basin, away
from the lake.184

The district's interest in keeping its sewage out of Lake Michigan was understandable. 
Untreated water from the lake had long been the only practicable source of drinking water for
Chicago and the surrounding communities.  Not until 1942 when Chicago built its South District
Filtration Plant (a modern rapid sand filter plant with an initial rated capacity of 320 MGD, the
largest in the world in its day) would any of the raw water from Lake Michigan be treated except
by chlorination.

At the time Major Hawley and his fellow consultants were retained, legal action
threatened the Chicago district's right to a large diversion of lake water for sewage dilution. 
Strong opposition to the diversion had developed in Canada and among states bordering the
Great Lakes.

The Sanitary District of Chicago argued that the diversion provided the only method of
keeping sewage out of Lake Michigan and preserving the purity of the public water supply. 
Through the Chicago Drainage Canal system, in operation since 1900, lake water came into the
Chicago and Calumet rivers, reversing the natural flow of the rivers.  The district claimed that a
diversion of at least 10,000 sec.-ft. was necessary to prevent heavy rainstorms from restoring the
flows in the lower Calumet and Chicago rivers to their natural directions, such reversals
discharging sewage into Lake Michigan.

The volume of water diverted from the lake to dilute Chicago's sewage was at the heart of
the controversy.  Federal permits allowed a diversion of no more than 4,167 sec.-ft. after March
31, 1903.  Chicago contended it was necessary for the health of its citizens to divert at least
10,000 sec.-ft.  The health rights of Chicago citizens were paramount to all other considerations,
the district argued.

Chicago's stance was opposed on both sides of the international boundary.  Canadian and
American navigation interests on the Great Lakes said the diversion lowered the level of the lakes
and hindered navigation.  In both countries, too, power interests at the lower end of the lakes,
particularly on the Niagara and St. Lawrence rivers, contended that the diversion deprived the
outflowing rivers of the Great Lakes of water flow that could be converted into power.

The panel of engineers retained by the Sanitary District of Chicago was asked to rule on
the soundness of the water diversion program.  Was dilution and diversion of sewage through the
Chicago canal system and south to the Mississippi River the city's only practicable method of
waste disposal?  Should Chicago be permitted to divert at least 10,000 sec.-ft. of the waters of
Lake Michigan for this dilution?  Was the city entitled to the 10,000 sec.-ft. diversion even though



such a volume might substantially lower the levels of the Great Lakes and hamper navigation? 
Chicago interests appeared willing to abide by whatever answers the board of engineers might
give to the district's difficult sanitary questions.

Chicago's appointment of a panel of independent consultants to review its disposal-by-
dilution program drew praise from the engineering profession.  Noting that the experts were
being asked "to produce such conclusions and recommendations as their investigations should
warrant," the Engineering News-Record of October 16, 1924, editorialized:

      Chicago has taken a novel and courageous step in calling in twenty-[eight] eminent engineers
to pass upon the propriety of its stand in the matter of its sewage disposal problem. . . . So far
Chicago has gone its way in this great controversy satisfied in its righteousness.  It has employed
engineers who were not called in to express opinion but to make plans and if their opinions
differed from the stand that Chicago had taken they were not free to express themselves.  The
distinguished body of engineers just retained is independent. . . . they by no means must approve
[the case for Chicago] or get out. . . . Chicago thus shows herself sure of her ground.  The report
of the engineering commission, if favorable, will strengthen her case.  But if it is unfavorable she
will obviously have to shift to some new scheme or else put herself on record as being against the
trend of engineering thought.185

In its first week-long session in October 1924, the board of engineers chose E. E. Haskell,
dean emeritus, Cornell University, as honorary chairman; George W. Fuller, New York City, as
chairman; and Paul H. Norcross, Atlanta, as secretary.*  --------------------
*The other members of the board were: C. E. Grunsky, San Francisco, Calif.; Richard R. Lyman,
Salt Lake City, Utah; John B. Hawley, Fort Worth, Texas; George G. Earl, New Orleans, La.; J.
L. Ludlow, Winston-Salem, N.C.; Wynkoop Kiersted, Kansas City, Mo.; Clarence W. Hubbell
and George H. Fenkell, Detroit, Mich.; Arthur E. Morgan, Dayton, Ohio; Anson Marston (Iowa
State College), Ames, Iowa; Sherman M. Woodward (Iowa State University), Iowa City, Iowa;
Morris Knowles, Pittsburgh, Pa.; J. F. Hasskarl, Philadelphia, Pa.; Asa E. Phillips and F. H.
Newell, Washington, D.C.; John H. Gregory (Johns Hopkins University) and Ezra B. Whitman,
Baltimore, Md.; Francis Lee Stuart and James H. Fuertes, New York City; Robert E. Horton,
Albany, N.Y.; Harrison P. Eddy, Boston, Mass.; John R. Freeman, Providence, R.I.; T. Chalkley
Hatton, Milwaukee, Wis.; Charles S. Riche'   and W. W. DeBerard, Chicago, Ill.186

Official title of the panel was "Engineering Board of Review of the Sanitary District of Chicago
on the Lake Lowering Controversy and Program of Remedial Measures."  At its organizational
meeting, the board formed ten committees to study the history of international negotiations on
lake diversion, the effect of lake levels on shipping, the value of water for transportation in the
Lakes-to-the-Gulf waterway and other navigation projects, power development of the Sanitary
District of Chicago and potential downstream development, reversal of the Chicago and Calumet
rivers, dilution and other alternatives for sewage treatment, the public health aspects of the
Chicago program, and economic considerations.  Major Hawley was assigned to the committees
studying the value of water for transportation and the reversal of the Chicago and Calumet
rivers.187  His office at Fort Worth worked up relevant data for presentation to the Board of
Review.

The Major's service on the panel in 1924-25 kept him "vibrating" between South Texas,



West Texas, Fort Worth, and Chicago.  "George Fuller saw to it that none of us had a moment's
breathing space," Hawley told an Illinois friend.  "At one of our sessions, which lasted ten days, I
never had my nose out of the Congress Hotel from the time I landed there until I took the cab for
the Union Station."188

One of the consultants serving with Hawley on the water-for-transportation committee
was George G. Earl of New Orleans, general superintendent of the sewerage and water board of
that city.  While working on the Chicago matter, the two came into daily contact.  Hawley learned
that Earl was a devotee of fine Mexican cigars, unobtainable in New Orleans.  The Major took the
problem to a colleague at Brownsville, on the Texas-Mexico border: "It just occurred to me," he
wrote to County Engineer W. O. Washington, "that being on the border, good Mexican cigars
probably drift into Brownsville--by the underground route or otherwise--and that you would be
able to direct me how to secure a few boxes for my friend Earl."189

The query was successful.  A month later Hawley sent Earl a four-dollar box of cigars. 
Deliveries continued for nearly four years.  The Major prevailed upon Mrs. H. N. Roberts, wife of
his former partner, to smuggle cigars into the States in the trunk of her car when returning from
visits to her mother at Mexico City.  With tongue in cheek, Hawley advised Earl of a forthcoming
shipment in July 1928: "I have abstracted one cigar in order to see by trial that they won't poison
you and will smoke it after dinner tonight."190

Superintendent Earl, however, replied that he had switched to a denicotined brand of
cigars and pipe tobacco and was quitting the habit, "so if you love me you would better not place
further temptation in my way."191

Supreme Court Hears Arguments
Two months after the Engineering Board of Review began its work in October 1924, the

Chicago case was heard on appeal before the U.S. Supreme Court.  In arguments presented
December 8 and 9, the federal government and all the Lake states except Illinois sought to
restrain the Sanitary District of Chicago from what was termed "excessive diversion" from the
lakes.  The government contended that Chicago's diversion of 10,000 sec.-ft. when only 4,167
sec.-ft. had been authorized under its 1901 permit, constituted a "flagrant defiance of the federal
government."  The case had been in and out of U.S. district court for sixteen years, since 1908, so
Chicago had had plenty of time to make other sewage disposal arrangements, the government
added.

The Sanitary District countered that it had been studying methods of sewage treatment
since 1909, had built a number of sewage treatment plants, and had others under consideration. 
It should be borne in mind, Chicago contended, that in twenty-one years--by 1945--the district
would have completed a new system of sewage disposal and would not be so dependent upon
waters from the Great Lakes.192

While the Supreme Court deliberated, the Engineering Board of Review issued its own
conclusions and recommendations on December 20, 1924.  The board began by summarizing the
benefits to Chicago conferred by diversion of water from Lake Michigan:

"The Chicago Drainage Canal . . . reversed the flow of the Chicago River, diverting
Chicago's sewage from Lake Michigan; improved the city's only source of water supply; ended
severe water-borne epidemics; provided one of the chief links in a waterway from the Great
Lakes to the Gulf, a project long promoted by the national and state government; led to a
remarkable development of bathing beaches, and incidentally supplied power for public



needs."193

The board acknowledged that the city's phenomenal growth had outstripped the limits
considered when the canal was built.  However, the consultants noted, the Chicago Sanitary
District had seen the need for supplementing the dilution provided by the canal.  The district had
embarked upon an immense program of sewage works construction comprising seven major
treatment projects: the Des Plaines River activated sludge plant and the Calumet Imhoff tank
plant (both in operation since 1922); the much larger North Side activated sludge plant (under
construction since 1923); and the proposed West Side Imhoff tank installation, plants to treat the
wastes from the corn products industry (by trickling filters) and the stockyards (by activated
sludge), and a Southwest Side project, originally conceived as an Imhoff tank installation.194

The board recommended that this extensive program of construction be continued and
accelerated.  It added:

However, a large diversion of lake water will still be required to produce satisfactory
conditions. . . .

Diversion of water at Chicago is necessary for sewage disposal; it prevents gross pollution
of the lake; it improves navigation in the waterways from the Great Lakes down the Illinois and
Mississippi Valleys; and it makes available hydro-electric energy in a region where needed.  With
lake and river regulation it will confer these benefits without damage to navigation in the Great
Lakes and connecting waters; without affecting navigation conditions in the St. Lawrence River;
and for years without reduction of power at Niagara and along the St. Lawrence River.195

Major Hawley and the other prominent engineers who signed their names to the report
stated unequivocally that Chicago's program of sewage disposal by diversion of water from Lake
Michigan was correct and well-founded.  "The plan for sanitary improvements authorized in 1889
and executed at a capital cost to date of approximately $100,000,000 was not only sound but the
best that could have been devised," the engineers declared.  "It has been a success.  The typhoid
fever death rate has been reduced from a maximum of 174 per 100,000 inhabitants in 1891 to less
than 2 per 100,000 in 1917. . . .

"To abandon the Main Drainage Canal and again discharge the sewage into Lake
Michigan, even though the most effective means be provided for purification of the sewage and
the water supply, would be a serious backward step in sanitation," they cautioned.196

The board recommended that the Chicago Sanitary District proceed as quickly as finances
would allow to build the disposal plants and sewers it planned.  No other city in the world had
adopted an artificial sewage treatment program of such magnitude.  Estimated cost of the
program was about $125 million (a figure that over the years would grow to some $300 million as
the program, with modifications, was prosecuted).  The works should be finished by 1945 or
earlier, the board suggested.  After that, supplementary works to provide more complete
treatment could be built as required to preserve proper sanitary conditions in the canal system
and rivers.

Solving Chicago's sewage crisis would require strict adherence to the program outlined by
the board and adopted by the district, advised George W. Fuller, board chairman.  In concluding
a paper on "The Sewage Disposal Problem of Chicago" presented to the Western Society of
Engineers February 19, 1925, Fuller stated: "The most important results of the studies of the
Engineering Board of Review of the Sanitary District of Chicago do not concern engineering but



relate to economics. . . .
"The future requirements of Chicago as to sewage disposal demand faithful performance

of the program set forth.  In 15 to 20 years from now conditions can well be reviewed again."197

Supreme Court Upholds Injunction
Doubtless pleased by the favorable report of the engineering board, Chicago interests had

little time in which to savor the endorsement of their position.  The district was not to have the
fifteen- or twenty-year grace period anticipated by Fuller.  Only two weeks after the board
approved the district's program, the U.S. Supreme Court rendered a unanimous unfavorable
opinion.  On January 5, 1925, the high court upheld a lower court decision of 1923 that had
granted the federal government an injunction to restrain the Sanitary District from withdrawing
more than 4,167 sec.-ft. of Lake Michigan waters.198

In its opinion, written by Associate Justice Oliver Wendell Holmes, the Supreme Court
held that "probably the dangers to which the city of Chicago will be subjected if the decree is
carried out are exaggerated, but in any event we are not at liberty to consider them here as against
the edict of a paramount power."  That power was the United States, which has sovereign
authority to control its navigable waters, and "there is no question that this power is superior to
that of the states to provide for the welfare or necessities of their inhabitants," declared the Court. 
Adding that the evidence was sufficient to show that withdrawal of water on the scale undertaken
at Chicago would affect the level of the Great Lakes, the Court held "that is a matter which
cannot be done without the consent of the United States."199

Shortly after the Supreme Court handed down its decision, the federal government
relented somewhat.  A five-year permit issued March 3, 1925, gave limited consent to the
Chicago diversion.  The temporary permit authorized diversion of an annual average of 8,500
sec.-ft. in addition to the 1,200 sec.-ft. Chicago was drawing for municipal water supply.  The
total of 9,700 sec.-ft. was approximately the volume Chicago had wanted all along.200

The terms of the permit required Chicago to build sewage treatment works sufficient to
treat the sewage from 1.2 million people.  This mandatory treatment program was essentially the
same program already announced by Chicago.  In addition, the district would have to pay its
share of the cost of regulating works that might be constructed to compensate for the lowering of
the Great Lakes by the diversion.  And as a further condition of the permit, the government
insisted the city install water meters to control the extravagant waste of water by private
consumers, something Chicago previously had refused to do.

The temporary authorization made it clear that the sanitation of Chicago could not forever
require a 10,000 sec.-ft. flow of diluent water.  While some diversion from Lake Michigan seemed
unavoidable, the government wanted it reduced to a minimum.

Granted a five-year reprieve, the Chicago district proceeded to comply with the terms of
the permit.  In addition to the already operational Calumet and Des Plaines River plants and three
other small plants, the huge North Side works were completed and put in use.  The plant site
covered 97 acres in the village of Niles Center north of the Chicago city limits.  Designed to treat
an average sewage flow of 175 MGD and a maximum daily flow of 263 MGD, the $27.4 million
North Side plant was the largest activated sludge plant in the world when it went in service
October 3, 1928.  Major Hawley and other members of the Sanitary District's Engineering Board
of Review made their final examination of the plant in 1928.201

By December 31, 1929, all conditions of the five-year federal permit had been met.  The



district had built sewage disposal works sufficient to provide complete treatment for a human
population of 1.4 million.  In addition, work was under way on the West Side Imhoff tank plant. 
And not least, the City of Chicago had installed water meters to meter about one-third of total
consumption.  Reportedly, the annual diversion from Lake Michigan had not exceeded the 8,500
sec.-ft. allowed by the temporary permit.202

Supreme Court Reduces Diversion
Chicago's progress did not satisfy the Lake states.  Continuing to claim that diversion of

water from Lake Michigan hindered navigation on the Great Lakes, states bordering the Lakes
again brought suit against the State of Illinois and the Sanitary District of Chicago.  The
complainants asked for an injunction barring any diversion for purposes of sewage disposal.

On January 14, 1929, the Lake states appeared to get their wish.  The U.S. Supreme Court
ruled that the Sanitary District could divert no water from the Great Lakes to the Mississippi
drainage basin for purposes of sanitation per se.  Once more Chicago faced a crisis.  Although the
city had met the conditions imposed by the 1925 federal permit, the Supreme Court seemed
inclined toward much stricter requirements.203

Before ordering that its decision be carried out, however, the Court appointed Charles
Evans Hughes as a special master to study the problem.  Hughes recommended that the Supreme
Court order Chicago to build a series of sewage treatment plants over a period of nine years and
gradually reduce the volume of water diverted from Lake Michigan to a permanent diversion of
1,500 sec.-ft. by December 31, 1938.  The Hughes plan did not outlaw all diversion of water from
the Great Lakes into the Mississippi Valley, as the Lake states had requested, but neither did it
give the Sanitary District the permanent, relatively large diversion or the long grace period it had
hoped for.204

"The special master, in the program he has set up to carry out the Supreme Court's
decision, has in effect found against the Sanitary District," observed Engineering News-Record of
December 26, 1929.  "Without going so far as the complainants asked, he limits the ultimate
diversion to 1,500 sec.-ft. and allows nine years as the time for reaching this limit. . . . The finding
means that nine years are to bring to completion by far the largest sewage-treatment construction
the world has yet known."205

Chicago argued that the city lacked the money to proceed with the mammoth program of
construction required under the Hughes schedule.  The city requested a seven-year extension to
1945.  The Supreme Court refused.  Turning deaf ears to Chicago's pleas for time, the Court
decreed that water diverted from Lake Michigan for dilution purposes be reduced to 6,500 sec.-ft.
by July 1, 1930; to 5,000 sec.-ft. by December 31, 1935; and finally, upon completion of all the
sewage treatment works, to 1,500 sec.-ft. by December 31, 1938 (in addition to domestic
pumpage).206

PWA Appoints Engineer Commission
The Supreme Court's 1930 decree necessitated a more complete treatment than had been

advised by the 1924-25 Board of Review on which Major Hawley served.  To this end, the plans
of the Chicago District were changed to provide activated sludge treatment for all sewage.  The
revamped plans entailed a new plant for the Calumet district and the concentration of flow from
the Des Plaines River, Stockyards, Corn Products, Southwest Side, and West Side districts into a
single large facility at Stickney called the West-Southwest Treatment Works.  Construction began



in 1931 on the new Calumet activated sludge plant and on the third battery of Imhoff tanks at the
West Side works.  But then the Depression intervened.  With the Sanitary District unable to
finance construction through the sale of bonds, work shut down in 1932 on account of lack of
funds.207

The federal Public Works Administration (PWA) came to the district's aid in October
1933 with a loan and grant of $8 million.  There followed in December an additional allotment of
nearly $34 million.  About half was to be expended to complete the Calumet works and battery
"C" of the West Side Imhoff tanks, and build certain West Side intercepting sewers.  The rest of
the money was earmarked for the mammoth West-Southwest project.208

PWA made the $42 million allocation on condition that the Chicago Sanitary District pay
for an engineering survey of the West-Southwest works by a government-appointed commission. 
The commission would review plans and specifications for the proposed West-Southwest facility
to ensure that they reflected the best modern engineering thought and practice.  The commission
was charged with making "such survey as may be necessary to permit the District to take
advantage of any change in the development of the art of sewage disposal."209

PWA Administrator Harold L. Ickes appointed a commission of four to study Chicago's
sewage plans.  Its members were Daniel W. Mead, chairman; William B. Storey, recently retired
president of the Atchison, Topeka & Santa Fe Railway; Charles W. Kutz, consulting engineer of
Washington, D.C., and retired Army officer; and Joshua D'Esposito, Illinois state PWA engineer. 
To assist them, the commission employed an engineering staff of G. Gale Dixon, hydraulic and
sanitary engineer of Youngstown, Ohio; E. F. Robinson, civil engineer of Syracuse, N.Y.; C. W.
Post, electrical engineer of Chicago; and S. W. Freese of Hawley, Freese and Nichols at Fort
Worth.  

Professor Mead was instrumental in retaining Freese on the technical staff.  Mead knew of
Freese's work in the field of activated sludge treatment of wastewater; his familiarity with the
original English activated sludge plants and their designing engineers; his association with E. E.
Sands, designer of the pioneer Houston activated sludge plants; Freese's design of the first San
Antonio activated sludge plant; and the studies Freese had made for Major Hawley during
Hawley's service on the 1924-25 Board of Review.  Freese met with Mead and other commission
members March 2, 1934.  After a general study of the proposed West-Southwest project, his first
job as sanitary engineering assistant was to work up cost estimates for the activated sludge plant.

The PWA commission had to determine the best method of providing complete treatment
for 400 MGD of sewage from the Southwest side and the best method of providing supplemental
treatment for 500 MGD of effluent from the West Side Imhoff tanks.  It studied plans, costs, and
operating efficiencies of all principal methods of sewage treatment in use in the U.S.  It
considered experience abroad as reported in the technical literature.  The commission sought
opinions from Harrison P. Eddy, George W. Fuller, John H. Gregory, and A. M. Buswell, all
recognized as leading authorities in sewage treatment.  While studying the recently developed
chemical precipitation process, the commission had several conferences with representatives of
the Filtration Equipment Corporation regarding the Laughlin process, and with representatives of
the Guggenheim Corporation relative to the Guggenheim process.  It also had access to reports
on the Lewis process, in connection with a demonstration plant of that type that had been
operated at Atlanta in the summer of 1933.

Based on its exhaustive studies, the commission reported in April 1934 that: (1) "The plan
of the Sanitary District of Chicago for treating the sewage from the Southwest side by the



activated sludge process is in accord with the best modern practice," and (2) "Although lower in
first cost, the cost of operation including fixed charges, is such that chemical processes of sewage
treatment as now developed, are not applicable as primary methods of purification of Chicago
sewage, but further consideration should be given to their use in determining the best method of
supplementing the Imhoff tank treatment" of effluent from the West Side.210

The commission closely scrutinized the district's plans for its 400 MGD Southwest Side
activated sludge plant.  The 17-foot width of aeration channels used at Chicago's North Side plant
of 1928 were to be doubled to 34 feet in the new Southwest works.  The commission suggested a
further increase in aeration channel width.  It will be remembered that, in designing the San
Antonio activated sludge plant in 1928, Freese had adopted a 20-foot width for aeration channels
but as an experiment had omitted one dividing wall, giving a 40-foot width for one channel (see
chapter 7).  The experiment had proved that channel width could safely be increased to at least 40
feet.  (Presently, aeration basins are being designed for widths up to 100 feet with no division into
circulating channels.)

The Case Concludes
On December 31, 1938, complying with the Supreme Court decree of 1930, Chicago

reduced its diversion of Lake Michigan waters to the court-ordered low of 1,500 sec.-ft. in
addition to domestic pumpage.  The reduced amount of diluting water made it imperative to
provide further purification of the Imhoff effluent from the West Side works.  

As the 1934 PWA commission recommended, the Chicago district had continued making
studies to determine the best method of treating the effluent from the West Side Imhoff tanks. 
Four years of experimentation included large-scale tests of chemical precipitation and five other
processes.  These tests led to a decision to treat the Imhoff tank effluent by the activated sludge
process.  Experiments with short-period aeration showed that satisfactory treatment could be
achieved by aeration periods considerably less than the five hours used at the Southwest plant,
which began operating in 1939.  Considering all design and operation features, it would be
economical to mix the Imhoff effluent with sewage from the Southwest preliminary tanks and
treat the combined flow in one operation.  Accordingly, work began in 1940 to expand the 400
MGD Southwest activated sludge plant--already the largest such plant in the world--to a 900
MGD plant capable of treating the combined flow from the Southwest and West Side districts.211

Expansion of the Southwest activated sludge plant completed the program begun by the
Sanitary District of Chicago in 1909, honed by Hawley and the Engineering Board of Review of
1924-25, and further modified by Freese and the PWA Commission of 1934.  After fifty years of
intervention by the Illinois Legislature, the U.S. War Department, the Congress and the courts,
the great sanitary problem of Chicago and its suburban communities seemed resolved, at least for
the time being.  In 1958, the Lake states would petition to reopen and amend the 1930 Supreme
Court decree in an effort to force Chicago to further reduce its Lake Michigan diversions.212  But
that, like some of Major Hawley's war stories, is a tale in itself, for another day.



Chapter 10
A NATIONAL EMERGENCY

As the 1930s rolled in, the momentum of several major projects carried Hawley, Freese
and Nichols past the onset of the Great Depression with scarcely a backward glance.  Business
was brisk and optimism seemed in order as the new decade began.  Undaunted by news of the
stock market panic of October 1929, Simon and Eunice Freese left Fort Worth on October 30 for
a three-month cruise to South America and Europe.  Sailing from Miami, they passed through the
Panama Canal and skirted the western coast of South America from Ecuador to Chile, stopping
to examine Lake Titicaca and the Incan ruins at Cuzco.  From Brazil, they crossed the Atlantic to
the Cape Verde Islands, then up to Portugal, France, and England.  Returning by sea, the Freeses
arrived at New York on January 23, 1930.  Simon got back to Fort Worth a few days later.

He found the home office in a state of excitement over the recent award of a construction
contract on the Eagle Mountain-Bridgeport flood control and water supply dams.  A host of
bidders had held the office in a daily state of "siege" during much of January, seeking information
on the damsites, geology, etc.  The successful bidders, a combine of Trinity Farm, Uvalde, and
McKenzie construction companies, won the award on January 23.  By early summer Marvin
Nichols began spending much of his time at the Bridgeport site as timber was cut from the lake
basin and excavations got under way for the spillway and conduit.  

A severe attack of appendicitis took Nichols from the job for nearly three weeks in
August, forcing him to Austin for an operation.  By the end of October, however, he was fully
recovered and en route to Mexico City for a week's study of ancient and modern Mexican
architecture, science, and engineering.  He visited the Engineering University and landmark
buildings such as the National Palace.  In his diary he noted that the palace had settled a
surprising two meters and sixty centimeters over the years.  Nichols was impressed with the
design of a centuries-old monastery built by the Discalced Carmelites, or "barefoot monks," who
went shoeless as a sign of austerity.  He studied the construction of the monastery's encircling
wall and hundred-foot-wide arches.  Ending his visit with inspections of Aztec pyramids and
turn-of-the-century drainage systems, Nichols returned to Fort Worth in time to meet with the
Tarrant County Water Board to review progress on the Bridgeport dam.  He also found time in
1930 for a new community responsibility as director of the Fort Worth Panther Boys' Club, a
position he would hold for thirty-nine years.

On the surface, life appeared to be going on as usual.  Yet there were signs of economic
depression displacing the postwar prosperity of the 1920s.  For one thing, a cautious and
mistrustful attitude had begun to color many day-to-day business transactions.  Early in 1930 the
assistant secretary-treasurer of the Sam Houston Hotel in Houston ("200 Rooms - 200 Baths . . .
Rates $2.00 To $2.50") wrote to Hawley and Freese inquiring after the creditworthiness of one
Marvin C. Nichols, who desired check-cashing and credit privileges at the hotel.  Major Hawley
replied: "Mr. Nichols is a junior partner in the firm of Hawley and Freese, and we certainly
consider him reliable in every respect.  He is also quite `well-to-do.'  I'm sure you will be safe in
cashing checks for him to any extent he desires."213

Engineering assignments came from several Texas cities in 1930.  The firm designed
improvements to the Holly, Arlington Heights, and Berry Street pumping stations of the Fort
Worth water system.  As Beaumont's consulting engineers, Hawley, Freese and Nichols designed



the city's first modern water filtration plant.  The firm consulted on a multimillion-dollar program
of sanitary sewerage improvements for Dallas.  Other sanitary work included a 0.75 MGD Imhoff
tank-trickling filter disposal plant for Big Spring and a 0.3 MGD Imhoff plant at Refugio.

 In addition, the engineers kept busy with investigations, appraisals, and reports in a
geographic area encompassing Oklahoma, New Mexico, and virtually all of Texas.  At Chickasha,
Oklahoma, an investigation was made of the city water purification and softening system. 
Oklahoma City retained the firm to represent it in damage suits arising from flooding on the
Canadian River.  In association with Daniel Mead, Major Hawley made a study to determine the
most economical way to protect Oklahoma City from future floods comparable to the severe
October 1923 flood (see chapter 5).  Summarizing their findings in May 1930, Mead and Hawley
recommended deepening the floodway of the North Fork of the Canadian River and protecting
eight miles of the river through the city with levees.214

The firm appraised the Rosen Heights Water Company at Fort Worth and the San Saba
Water Works of San Saba, Texas.  An earthen dam was examined at Eastland, Texas.  For Texas
Power and Light Company of Dallas, the firm made a water supply investigation near Eunice,
New Mexico, and reported on the water systems of Lockhart and Gainesville, Texas.  A similar
investigation was done for Texas Electric Service Company of Fort Worth regarding the water
supply at Bowie, Texas.  

For the City of Austin, the firm studied rehabilitating Austin Dam on the Colorado River. 
The original masonry dam built in 1890-93, largest in the world spanning a major river at that
time, had been destroyed by flood in 1900 due to faulty foundation conditions.  It was rebuilt in
1911-15, but again suffered flood damage shortly after reconstruction was completed.  Daniel
Mead investigated the dam in 1917 and gave Hawley a copy of his report upon the Major's return
from France.  During Hawley, Freese and Nichols' subsequent 1930 investigation of the dam,
Hawley's primary function was as a commentator on the Mead report.  No action was taken on
the report.  In 1935, a flood thrice the size of the one that wrecked the original dam in 1900 would
sweep away huge chunks of the rebuilt structure, including most of the remaining gates and gate
piers.215

After exhaustive studies of conditions at the site, to which 
Hawley, Freese and Nichols contributed, plans were made to again rebuild the dam.  Under an
agreement between the City of Austin and the Lower Colorado River Authority (see chapter 11)
the dam would be reconstructed during 1938-40 as a unit in the LCRA's series of power dams on
the Colorado.  Now known as Tom Miller Dam, the structure has lived up to its 1940 dedication
slogan, the "Third and Final Austin Dam."216

With assignments coming in steadily from several established client cities and agencies,
Hawley, Freese and Nichols by this time had grown from a skeleton crew to a well-staffed office. 
The roster included A. H. Woolverton, Homer A. Hunter, and H. R. F. Helland in the San
Antonio office.  In 1931 the name of Ross S. Mason also was carried on company letterhead. 
Others on the payroll were S. Gardner Endress, H. P. Kay, W. B. Robertson, John Kenyon, John
Peter Smith, Owen T. Funk, A. W. Risien, and secretary Carrie Waldrip.  Some insight into the
economics of the day can be gained from a "Memorandum of Agreement With A. H.
Woolverton" dated March 1930:

1930 earnings to be 8% of the net profits with a minimum of $4200.00 to be paid at the rate of
$350.00 monthly and a maximum of $4800.00, the final amount to be determined as soon as



statement for the year is prepared.  1931 earnings to be same as       for 1930 except that
maximum shall be $5400.00.217

Woolverton was a graduate engineer, holder of a bachelor of science degree from Texas
A. & M. (1921) and a degree in civil engineering (1927).

Trinity River Canalization
In 1930 the Dallas Chamber of Commerce engaged Hawley, Freese and Nichols to

prepare a Trinity River navigation study.  Also during the year the firm became consulting
engineers to the Trinity River Canal Association.  Canalization of the Trinity from Fort Worth to
its mouth in the Gulf of Mexico was proposed by business leaders who wanted Dallas, Fort
Worth, and other towns touched by the river to have a navigable waterway and the benefits of
low water freight rates.  Such was the discrepancy between rail and water freight rates that goods
could be moved by water in carload lots from Chicago to Houston, unloaded, and shipped back
to Fort Worth for less than the cost of stopping a railcar at Fort Worth.  With canalization of the
Trinity, "the benefits of inland water transportation will begin to make themselves felt in Texas
and Oklahoma in the form of reduced living costs, lowered freight rates, and stimulated progress
and development in all phases of agricultural, financial, and commercial life," predicted E. H.
Brown in Trinity River Canalization, a pro-canal book published in 1930 by the Trinity River
Canal Association.218

Dissatisfaction with railroad freight rates and agitation for navigation on the Trinity dated
to the nineteenth century.  Congress had authorized surveys of the river in 1852, 1872, and 1899. 
Beginning in 1902, the federal government spent more than $2 million to build locks and dams on
the lower Trinity.  The work continued for more than a decade until halted by World War I.  In
1921, an adverse report by the Corps of Engineers caused the project to be abandoned, but
unhappiness with freight rates soon revived interest in navigation.  To that end the Trinity River
Canal Association was formed in 1930, sponsored by the Dallas and Fort Worth Chambers of
Commerce and headquartered at Fort Worth.  (The name would change to Trinity Improvement
Association following Congressional enactment of the 1935 Soil Conservation and 1936 Flood
Control laws.)219

The Association's goal was to canalize the Trinity for approximately 557 river miles from
Galveston Bay to Fort Worth.  At its mouth the canal would connect with the Intracoastal Canal
and thus become part of the inland waterway system of the entire Mississippi Valley.  This would
extend the advantages of low water transportation rates to much of Texas' interior.  

Proponents of canalization argued that conditions in 1930 were radically different from
those of 1921, when army engineers had recommended abandonment of the project because
there was insufficient dry weather flow to make the Trinity navigable year-round, and insufficient
"prospective and probable tonnage" to justify the expenditure required to make the river
navigable.  Canal supporters argued that the finding of insufficient available tonnage was no
longer valid because Dallas and Fort Worth had grown into prosperous, industrialized cities
serving a vast trade territory in north, west, east, and central Texas.  The volume of available
freight had grown proportionately.  Neither was insufficient water in the Trinity still a factor, since
construction of Lakes Bridgeport and Eagle Mountain would add tremendously to the water
available from Lake Dallas (Garza) in Denton County.  The municipal lakes of Fort Worth and
Dallas would store more water than the cities would use immediately, providing an excess that



could be drawn upon to make the Trinity navigable by barge year-round.
"The controlled low water flow of this system of reservoirs (Garza, Eagle Mountain, and

Bridgeport) has been computed by Hawley and Freese in their excellent study of the Hydrology
of the Trinity River above Dallas to be a minimum of 239 cubic feet per second at Dallas.  With
this minimum flow it is estimated that sufficient water would be available during extreme dry
periods for the operation of locks in a completely canalized river," reported W. J. Powell at the
1931 Spring Meeting of the Texas Section-American Society of Civil Engineers.220

Simon Freese served on the board of directors of the Trinity River Canal Association.  He
worked closely with Fort Worth's legendary leader Amon G. Carter, chairman of the
Association's executive committee, to advance the canalization proposal.  In July 1932 Freese
took the stand for a day of testimony in Washington before the Board of Engineers for Rivers
and Harbors.  But the opposition prevailed.  Divisional engineers of the War Department made an
unfavorable report, stating that "the narrow widths, low banks, tortuous course* and scant water
supply of the Trinity River during critically dry periods" made the river physically unsuited for
canalization.  Added the report:
-------------------
*From Fort Worth to the mouth the channel had 1,122 bends, reported State Reclamation
Engineer B. F. Williams (The Texas Engineer, Vol. 1, No. 7, September 1931, p. 6).

"The cost of canalization to the federal government would be disproportionate to any
benefits which might accrue to the local communities through the use of the interior waterway
which thus could be obtained."221

Thwarted by the adverse report of the War Department, the movement to canalize the
Trinity lost impetus.  Agitation quieted when the railroads cut their rates, which allowed Dallas
and Fort Worth to compete more equally with St. Louis, Kansas City, Chicago, Houston, and the
coast cities that had water transportation.  Though many local leaders would continue to advocate
canalization of the Trinity for the next forty years, the project would be deemed economically
infeasible and permanently killed in 1979.  Dallas/Fort Worth has thus retained its distinction as
the only major metropolitan area in the country without direct water transportation.  

The Dallas Disposal Plant
Another major assignment of 1930-31 came from the City of Dallas, which engaged

Hawley, Freese and Nichols to draw up detailed plans and specifications for a new sewage
treatment plant.  The plant had been mandated by the state health department to stop Dallas from
polluting the Trinity with its sewage.  The Chicago firm of Pearse, Greeley & Hansen
recommended a 40 MGD activated sludge plant and Hawley, Freese and Nichols concurred.222  

Since building its first sewage disposal plant in 1916-17, Dallas had relied on Imhoff
tanks.  But by the early 1930s, the tank plant was efficiently handling only about half the city's
sewage load, with the result that sewage was being dumped into the Trinity only half treated.  For
the city's new facility, Hawley, Freese and Nichols designed an activated sludge plant with the
existing Imhoff tanks to be kept in service to treat as much sewage as the tanks could treat
efficiently.  The new plant, when operated in conjunction with the Imhoff tanks, would provide a
total treatment capacity of 40 MGD to serve a population projected at 425,000 by 1945.223

Many out-of-state engineers sought the design work, but Dallas engineers
overwhelmingly favored Hawley, Freese and Nichols and made their opinions known to Dallas
city officials.  Heeding the across-the-board recommendation of local professionals, the city



commission awarded the design contract to the Fort Worth firm on August 6, 1930.  The firm
was proud of the meticulously prepared set of plans and specifications filed with the City on
November 13, 1931, which commanded a fee of $27,000.224

After completing the Dallas plans, the Hawley organization could boast of having
designed more of the larger activated sludge disposal plants in the U.S. than any other firm.  A
listing by size shows the firm with four of the seven biggest American plants as of 1930-31:225



Plant Capacity Designer Date
Chicago North Side 175  MGD Sanitary District engineers 1928
Milwaukee 85MGD T.C.Hatton 1925
Dallas 40MGD Hawley,Freese&Nichols 1931*

Indianapolis 35MGD CharlesH.Hurd 1925
SanAntonio 30MGD Hawley&Freese 1930
FortWorth 16MGD Hawley&Freese 1929
HoustonNorthSide 10MGD E.E.Sands(Hawley&Sands) 1917
-------------------
*Date of design.  Other dates are of construction or first operation.

The Dallas plant would have cost about $1.6 million and could have been completed in
1932-33, had the city been able to find the funds.  The project was killed by lack of money,
aggravated by opposition from a small but vocal group of Dallas engineers who favored chemical
precipitation over the activated sludge process, which some still regarded as experimental. 
Proponents of chemical precipitation claimed their plant could be built for a mere $100,000,
compared with $1.6 million for the activated sludge plant.  Their claim raised a few eyebrows. 
Reasoned one interested observer: "A little thought will show that a sewage disposal plant of any
kind for $100,000 would be quite small."226

Homer Hunter did the detail work on the Dallas plans.  A Fort Worth native, he had
begun his career with Major Hawley in the summer of 1923 as part-time draftsman, rodman,
chainman, and general "gofer."  After graduation from Texas A&M in June 1925 with a
bachelor's degree in civil engineering, he joined the firm as draftsman and field survey man.  With
the help of a loan from Freese (who had picked up the Major's habit of making college loans to
deserving students) Hunter took a year's leave to attend MIT.  He earned his master's degree in
civil engineering in 1932.

Hunter stayed with Hawley, Freese and Nichols until 1938, working on water supply,
wastewater treatment, and municipal public works statewide.  After a year as executive director
of the Fort Worth Housing Authority, he went to Dallas as assistant public works director,
superintendent of the water department, and assistant city manager.  For two years he was city
manager of Lubbock, Texas.  In 1948 he founded Hunter Associates of Dallas and Austin, a firm
specializing in public works engineering, water supply, wastewater treatment, city planning, and
land development planning.  Thirty years later he would become a vice-president and regional
manager in the Environmental Engineering Division of Camp Dresser & McKee Inc., a position
he would hold for four years before resuming practice as an individual in 1982.227

Bridgeport Dam Completed
During 1931, work came to Hawley, Freese and Nichols from many cities for which the

firm previously had done engineering.  There were new assignments at Beaumont (design of the
Magnolia Park swimming pool and investigations relating to gas utilities); Refugio (paving, storm
sewers, and drainage improvements); Austin (a boulevard system for the University of Texas
including paving and bridges, in association with H. R. F. Helland); and Chickasha, Oklahoma (a
water filtration plant).  The famed Waggoner Estate at Vernon, Texas, the oil and ranching empire
of the Waggoner family, engaged the firm to design a new concrete spillway and other



improvements to an existing dam on Beaver Creek in Wilbarger County.  The Santa Rosa Dam
was a $100,000 project.

For Dallas, Freese made a special investigation and report on the probable flood stages of
the Trinity River for use in designing a comprehensive new storm sewer system.228  In striving for
the utmost economy, the greatest usefulness for the least cost, the design studies reflected
Depression conditions.  To avoid "extravagant and unnecessary" construction, the amount of
drainage provided for in the new system was designed for storms to be exceeded once in five
years, not storms of maximum rainfall.  Commenting on the rational procedures employed in the
Dallas sewer design, an Engineering News-Record editorial praised the result as "a workable
drainage system . . . built at low cost."229

Customers new to Hawley, Freese and Nichols included Taylor, Texas, near Austin,
which retained the firm for water supply work.  Another new client was the northeast Texas town
of Gladewater, a village of 500 until oil was discovered there in 1931, whereupon the town
immediately doubled its population.230  The booming community engaged the firm to engineer
improvements to its overloaded water and sewer systems.  A 0.5 MGD Imhoff sewage treatment
plant was designed, and constructed the following year at a cost of $15,000.  

These assignments kept the engineers sufficiently occupied that in May 1931, Major
Hawley was able to write to a friend in Minneapolis:  "We are fairly busy, in spite of the
depression, and I spend most of my time in the field on two large dams near Fort Worth,"
referring, of course, to Bridgeport and Eagle Mountain.231  For the owner of the dams, Tarrant
County Water Control and Improvement District Number One, the firm made an appraisal of
telephone and power lines, railroad properties, and pipelines in the Eagle Mountain and
Bridgeport lake basins.  The properties would have to be moved to avoid submergence once the
reservoirs filled.  During construction of the retarding basins, it was necessary to move
approximately ten miles of railroad running through the Bridgeport site.  The county highway
system affected by the lake basins was rearranged and three miles of oil pipeline were
constructed.232

The two reservoirs were a feature of the spring meeting of the Texas Section-American
Society of Civil Engineers held at Fort Worth in May 1931.  The spring weather was fine for the
visiting members to lunch at Eagle Mountain one noon and inspect the dam.  One hundred
members attended from a total 1931 Section membership of 276.233

The theme of the meeting was the development of Trinity River resources.  Both Simon
Freese and Marvin Nichols presented papers, Freese on the general resources and development
possibilities of the river, and Nichols on the Eagle Mountain and Bridgeport reservoirs.  In his
presentation, Freese admitted to a love-hate relationship with this river of highly irregular flow
and sometimes disastrous floods:

. . . I have a personal affection for the Trinity River.
In its original natural state the River dried up in dry times and sent destructive silt laden

waters down its valley
in flood times.  Its low flow failed to furnish water to the towns which were depending on it; its
flood flow took lives by the score and destroyed millions of dollars worth of property.  The
polluted waste water from cities caused the River to stink to high heaven.

Along comes the Engineer who stores and purifies the flood waters of the river such that
they may serve the domestic and commercial requirements of great cities.  He confines the



unstored flood waters to channels and the scenes of former wholesale destruction become the
sites for great buildings.  He provides methods of diverting and distributing the excess waters for
the irrigation of crops.  The Engineer even purifies the waste water from the cities so that the
Trinity River may be a clean and sightly stream.234

Freese summarized current and proposed Trinity projects for water supply, flood control,
reclamation, irrigation, and navigation.  Sharing his vision of the future, he looked beyond the
current economic crisis to imagine a prosperous Dallas and Fort Worth circled by productive
farms and served by an inland waterway:
. . . may we not look forward to the day when reservoirs on the headwaters of the Trinity will
supply domestic and industrial water to these two cities of perhaps a million people joined
together by a busy industrial district along a navigable canal, when the people of these cities will
be supplied with truck and dairy crops from surrounding irrigated lands, and when the purified
water returned to the river from these cities will continue to the Gulf between adequate and
continuous levees, protecting reclaimed and irrigated farm lands; to the day when barges bringing
goods from over the great inland waterway system and returning with products from the great
Southwest will stop at Liberty to top out with rice grown on lands irrigated from the Trinity
River.235

Next up was Marvin Nichols, with a paper describing the construction of Lakes
Bridgeport and Eagle Mountain.  To spark up his technical discussion of the project, Nichols
recounted some interesting local folklore concerning Bridgeport Lake.  His remarks as published
in The Texas Engineer of July 1931 show him to be a well-read student of Texas history and
culture:

The birth place of Bell Hunt, writer of Texas Verse is inundated by the water of
the lake.

A tribe of Indians under Chief Jim Ned frequented this territory.  Originally they were
located at the head of Village Creek which runs into the West Fork of the Trinity River below the
Bridgeport Dam.  Prior to 1880 they moved over on the mountain which may be seen to the west
of the dam.  This mountain is now known as the Jim Ned Mountain.  Further west a band of
Indians under Chief Riley held forth near what is now Wizard Wells.  The mountain at the
extreme western end of the lake is known as Riley Mountain.

Wizard Wells (at the head of the lake) has a number of mineral water wells.  The water is
quite similar to that of the wells at Mineral Wells [a health and recreation resort town southwest
of the lake].

It is said by some of the early settlers in this country that the Spaniards left a proverbial
"Seven Jack Loads of Gold and Silver" buried in the hills near Wizard Wells.  This buried treasure
was hunted for as early as 1890 on Village Creek east of the Bridgeport dam to as late as 1929 on
Beaver Creek, twelve miles west of the dam.  While no definite information has been obtained
concerning the exact location of this treasure, it has been definitely determined that it does not lie
within the boundaries of the lake, and so will be preserved for future treasure hunters.236

Bridgeport Dam, the secret of its Spanish gold still intact, was completed and turned over
to Tarrant County Water Control and Improvement District Number One on December 15, 1931. 



Anticipating the permanent water storage capacity of 500,000 acre-feet to be provided by the two
new reservoirs, the City of Fort Worth retained Hawley, Freese and Nichols to design another
enlargement of the Holly water filtration plant.  The original 5 MGD plant of 1911 had been
enlarged to 10 MGD capacity in 1918 and enlarged again by Hawley & Freese to 20 MGD in
1923-24.  The capacity was doubled again, to 40 MGD, during 1931 at a cost of $500,000.

The Lone Star Case
A significant assignment of many years' duration began in 1931 when the Railroad

Commission of Texas retained Hawley, Freese and Nichols to appraise the value of the Texas
properties of Lone Star Gas Company, a system worth approximately $50 million.  The state
Attorney General would be suing the gas company, contending that Lone Star's rates were
excessive and its profits higher than the law allowed based on the fair value of its property.

The gas company had some 3,000 miles of pipeline serving 200 cities and towns.  Nichols,
Freese, and two engineers from Lone Star embarked on a wearisome visual inspection of the
pipeline.  Test pits were dug at intervals of a mile to ten miles along the larger conduits to expose
the pipe.  Climbing in and out of several hundred holes, mile after mile, the appraisers examined
the condition of the pipe's tar coating and measured the depth of pitting from any rust that had
taken place.  On at least one occasion, Nichols and Freese worked until four in the morning to
complete their report, then drove to Austin at daybreak to hand-deliver it to the Railroad
Commission by 10:30 a.m.

The job of digging up the pipe and inspecting it in situ to determine its physical value was
tedious and time consuming, but under existing law a direct inspection was required to appraise
the value of Lone Star's property and determine the proper return on the company's pipeline
investment.  After Freese and Nichols made their evaluation, however, a court decision would
take the appraisal work out of the hands of engineers.  In future, the dollar value of investments
would be determined by examining a company's books, not its pipes.  Book value or actual cost,
not present worth, would be used to calculate property values.

"That was the sensible thing to do," Freese acknowledged.  "Instead of having to
determine the physical value of a pipe by digging it up, which was more than ninety percent of
the work in this [Lone Star] case, the auditors would just look at the books and see how much the
company had invested.  That's what the courts adopted [but only after] the gas company went to
all the trouble and expense of digging the holes and Marvin Nichols and I and the company's
engineers went to all the trouble of examining the pipes' condition.  Shortly after that the courts
made it a job for accountants instead of for engineers."

Monotonous though the work may have been, the Lone Star evaluation helped keep
Hawley, Freese and Nichols' cash flow from dwindling to a trickle.  Diary entries by Nichols and
Freese hint at a growing concern over finances.  Nichols recorded on March 11, 1932: "Extended
note of HF&N at Continental National Bank for $2000 for 30 days."  On March 29 he added:
"Signed note $3000-- Cont. Bank."  When money came in, sometimes after a long wait, the
occasion also was remarked.  On September 10 Nichols wrote: "In Austin---Collected balance on
Lone Star."  A year later he recorded: "Freese collects our account from Railroad Commission." 
This was an especially significant collection, because fees received from the State of Texas for the
Lone Star work allowed the firm to pay off $10,000 in notes at two Fort Worth banks.

Stephen Gardner Endress



The Lone Star case also saved the job of S. Gardner Endress, a 24-year-old engineer who
had joined the firm March 16, 1929, as office and field engineer (and Major Hawley's sometime-
chauffeur). Endress was Freese and Nichols' principal assistant in preparing the Lone Star
valuation.  Remembered Virginia McHenry Endress, the engineer's wife of forty-four years:
"Gardner was very important in that [job] because he had a fabulous memory for figures.  And all
that [case] was, was figures.  It was the main work going on in the office and in Oklahoma for a
long time."  

Before the firm got the Lone Star work, Endress' job had hung in the balance.  Both he
and Mrs. Endress knew the firm's precarious finances meant he might be laid off.  The Railroad
Commission account promised more economic security than the young couple had known since
marrying in June 1930, some eight months into the worldwide business depression.  "When that
Lone Star Gas job came through, we started eating normally again," recalled Mrs. Endress. 
"Without that [work] we'd have gone under--Gardner and I.  We never said it out loud.  You
didn't dare say it out loud.  It might happen."237

Born October 31, 1907, in Austin, Endress had come to the firm from the University of
Texas, where his father, George A. Endress, was a professor of architecture.  A precocious
student, Gardner had been a sixteen-year-old college freshman and a graduate at nineteen.  After
earning his bachelor of science degree in civil engineering, he had remained at the university as a
graduate student and an instructor in civil engineering from September 1927 to March 1929.  His
eighteen months teaching surveying and materials testing to undergraduates earned him the
nickname "Prof," bestowed by Marvin Nichols when Endress joined Hawley & Freese at Fort
Worth.  Endress' duties, in addition to drafting and field engineering, included driving Major
Hawley to his appointments and helping the Major "adjust his truss," confided Mrs. Endress with
a laugh.  It was fortunate the firm found work enough to keep the young engineer on the payroll,
for in years to come Endress would be Freese and Nichols' chief engineer on major World War II
installations and a principal in the firm from 1959 to 1973.

The Major's Return to France
By 1932 the Great Depression had reached desperate proportions.  The country faced a

national emergency.  Hundreds of U.S. banks had failed, hundreds of mills and factories had
closed, more than ten million American workers were unemployed, and foreclosures on farms
and ranches had become tragically commonplace.

Civil engineers nationwide were feeling the pinch of too little work.  Drastic cutbacks in
construction had created widespread unemployment and underemployment in the profession. 
Engineers in private practice were among the most distressed as private consulting work ebbed to
a critical low.  To help financially strapped Texas engineers, the Texas Section of ASCE at its
1932 Spring Meeting approved twelve-month welfare loans at five percent interest.238

For Hawley, Freese and Nichols, the oldest and best-known engineering firm in its
territory, 1932 brought only a half-dozen new jobs, mostly gas system appraisals.  The firm
appraised the Oklahoma properties of Lone Star Gas Company for the Corporation Commission
of Oklahoma and the Railroad Commission of Texas.  Appraisals also were made of the Meridian
Gas Company system for the Railroad Commission; the McLean Gas Company, McLean,
Texas; and the municipal gas system of Sherman, Texas.  The firm's only other new work was a
study of salt water pollution from oil fields for the Seminole Producers Association at Dustin,
Oklahoma, and engineering advice on rehabilitating a Colorado River dam owned by Brown



County Water Control and Improvement District Number One.  
As the depression worsened, Major Hawley chose to return to France for sixteen months,

from June 1932 through September 1933, in part to placate his doctors who prescribed
"professional inactivity" for the 66-year-old Hawley.  Shortly before he left, the Major wrote to a
friend in Illinois: "It happens that although for 41 years a Texan, now with a `bully crop' of Texas
children and grandchildren, my nativity is Minnesotan and part of my youth, `Illini'."  He might
have added that at heart he was a Frenchman, bound to the country by his admiration of French
culture, literature, and science.  Though urged by his doctors to rest, Hawley spent his months in
France visiting acquaintances from his World War I service, studying in the library of the French
Society of Civil Engineers (of which he was a full Member), and inspecting notable water and
sewerage works of the country.  His love of learning seemed undiminished by forty-five years of
engineering practice.

Reported one observer: "[The Major's] doctors shuddered . . . at his utter disregard of their
recommendations of rest.  Major Hawley told them in effect to go to the devil. . . . [He] worked
harder than any young engineer just out of college.  He came back with notes and books that
would load a van, and a diary (he kept one faithfully every day for 26 years) which revealed that
his only relaxation had been studying books and tramping over the countryside to see every
engineering project in the whole of France."239

His special interest was the water and sewer system of Paris, which he had first studied
while in the country during the Great War.  He noted similarities between the Paris and Dallas
artesian and surface water supplies.  "Paris, like Dallas, has a dual water supply system," he
explained.  "The River Seine furnishes raw surface water which is filtered and purified.  To this is
added a large amount of artesian water from wells which are located generally about 120 miles
from the city proper.  The artesian water flows by gravity to the city.

"What was specially interesting to me," Hawley added, "is that they have one well in the
Paris system which is thirty-two inches in diameter and has been flowing continuously since
Napoleon III was Emperor of France.  That is, it was sunk in the early 1860s.  The Parisian wells
are sunk some 1,500 to 1,600 feet to strata corresponding to the lower Paluxy and upper Trinity
sands to be found around Dallas."

Recognized as an authority on the gloomy subterranean bowels of Paris, the setting for
literary works by Victor Hugo, Jean Giraudoux, and Gaston Leroux, Major Hawley "knows the
famous underground sewer system of Paris better than Victor Hugo or any tourist who ever
shivered over this weird city underground," advised a Dallas newspaper writer who interviewed
Hawley about his trip.240

The Major and his wife, Sue, had intended to stay in Paris only a year, but the Hawleys
prolonged their visit upon discovering they could live in the French capital for about half what it
cost to operate their Fort Worth home.  They resided near their youngest daughter, Harriet, who
had recently married a Frenchman and moved to Paris.  Hawley's Western Union cable code
address in France, naturally enough, was "HAWTEX," though it is doubtful that even the Major's
closest Parisian friends addressed him familiarly as "Tex." 

With Sue enjoying the city's museums and galleries and the Major steeping in engineering
history, there seemed little reason to rush home.  Wrote Hawley to Daniel Mead at Madison: 



I am as regularly at the library of the French Engineers and at the water and sewer works, and
river features as if I were an enrolled student. . . .

I finally got in touch with a fine line of `scientific-old-book-stores' and by dint of
considerable nosing and digging, have accumulated a splendid lot of works on water and sewer,
and canal matters, including ALL of Belgrand's works* [which] were said to be hopelessly
unobtainable. . . .  

I found some real "dope" on the instruments and methods used by the Romans and early
French in running levels for their aqueducts. . . . They had no hydraulic formulae, however, and
had to "cut and fit" their gradients, by trial and error.

The above will give you a slant on my work and its joys.241

Mead also heard from Hawley's younger colleagues, who had quit speculating on when
the senior partner might return to the office.  Wrote Marvin Nichols in June 1933, after Hawley
had been away a year: "The Major is still in France, moaning over the purchase value of the
dollar, motivated by his natural Scotch instinct.  If the dollar continues to decrease, doubtless, he
will turn up in Fort Worth one of these days."242

-------------------
*Eugene Belgrand was director of the Paris water works in the nineteenth century.  Hawley
translated parts of Belgrand's works for M. N. Baker, author of The Quest for Pure Water (New
York: American Water Works Association, 1948).

The Public Works Administration
Turn up he did, in October 1933.  Upon the Major's return, the three partners spent an

evening in animated discussion of the year's landmark legislation: the National Industrial
Recovery Act passed by Congress in June 1933, which created the Federal Emergency
Administration of Public Works.  In transmitting the bill to Congress, President Franklin D.
Roosevelt had declared: "It is urgently necessary immediately to initiate a re-employment
campaign if we are to avoid further hardships, to sustain business improvement and to pass on to
better things."243

For engineers, the prospect of better things lay in the public works section of the
Recovery Act, which provided $3.3 billion to expand construction of public works and increase
business activity.  Waterworks, sewers, schools, roads, streets, parks, libraries, heating and
lighting plants, hospitals, asylums, bridges, tunnels: all types of state and municipal projects
would be financed through loans or combined loans and grants of federal funds.

Before the Recovery Act, there was the Emergency Relief and Construction Act of 1932. 
Unprecedented in history, the bill provided $300 million in charity loans to the states and made
more than $322 million available for emergency construction of federal public works, as a means
of increasing employment.  Further, the bill had provided $1.5 billion for loans to states, cities,
and private parties to finance local public works and housing projects.  These loans were
administered by the Reconstruction Finance Corporation, or RFC.244

Major Hawley was appointed regional engineering adviser to the Dallas Loan Agency of
RFC, with responsibility for examining engineering plans and loan applications submitted to the
Corporation.  In 1933-34 he was appointed to the board of engineers of the West Texas Chamber



of Commerce, again to pass upon the engineering adequacy of plans submitted for RFC loans.
Hawley, Freese and Nichols did everything possible to help the firm's clients through the

unfamiliar RFC application process.  The firm tackled the legwork as well as the paperwork. 
Nichols spent several days in August and October 1932 in Washington, appearing before the
Engineers Advisory Board of RFC to represent Tarrant County Water Control and Improvement
District Number One.  The district sought a $450,000 self-liquidating loan for its flood control and
water supply project.  RFC's response was positive and timely.  In October, the district's
directors, contractors, and engineers celebrated Eagle Mountain Dam's completion and final
inspection with a damsite barbecue.  In November, word came that RFC had granted the
$450,000 loan, enabling the district to make payments owed to the contractors and to Hawley,
Freese and Nichols.

At least one other of the firm's clients also was a successful RFC applicant.  A $500,000
loan was authorized for repair of the undermined and partially collapsed Corpus Christi dam (see
chapter 8).

Overall, however, RFC proved a disappointment.  By the end of 1932 the Corporation
had authorized loans amounting to only $146 million.  In six months' time the emergency relief
act had "fallen far short of accomplishing that which was expected of it, except for the financing
of a direct dole," concluded one observer.  "Its construction-aid provisions have been substantial
failures."245

The public works section of the new (1933) Recovery Act seemed to promise better
results.  Pledging "swift translation of the Administration plan into action, giving millions of jobs
to workers now unemployed," Secretary of the Interior Harold L. Ickes took office as
Administrator of Public Works.  Ickes emphasized that the program was "not a grab bag."  He
cautioned that loan applicants must back their projects "with facts and specifications able to stand
the strict examination they will receive.  The Government expects its loans to be repaid."246

Hawley, Freese and Nichols moved quickly to seek Public Works Administration loans
and grants for the firm's Texas clients.  It was some advantage that both the regional adviser and
the state engineer of PWA were headquartered at Fort Worth.  Clifford Jones of Spur, Texas, a
director of the Fort Worth & Denver Railroad, was regional adviser for the zone that included
Texas, New Mexico, and Louisiana.  Consulting civil engineer Robert A. Thompson of Dallas
was Texas' state engineer of public works.  Thompson served until the end of September 1934
and was succeeded by Julian Montgomery of Wichita Falls.  Also in 1934, Uel Stephens was
appointed PWA chief regional engineer for the five states adjacent to Texas, a post he would hold
until joining the Fort Worth Water Department in 1942.  All non-federal projects in the state had
to be presented by their sponsors to the state engineer and advisory board.  After examining
applications for PWA funds, the state advisory board made recommendations to the PWA at
Washington.  The procedure was destined to create a bottleneck and long delays at Washington
headquarters.

"The outstanding picture of enterprise and initiative is that of Texas, where the local PWA
office is swamped with applications and has had to call for additional personnel," reported
Engineering News-Record.  By September 23, 1933, the Texas PWA office was inundated with
351 applications amounting to $77 million.  Yet to be considered were some 2,000 additional
applications originally filed with the Texas Rehabilitation and Relief Commission.247

The first PWA work handled by Hawley, Freese and Nichols was at Beaumont, for
improvements to the municipal water filtration plant and distribution system.  The firm presented



the application in late September and had PWA approval by mid-December.  Authorized were a
$26,000 grant for a new underground treated-water storage reservoir and a combined loan and
grant of $216,000 for waterworks.  For its services to Beaumont, the firm collected $2,200.248

Infusion of federal funds into the local economy meant expanded opportunities for
builders and engineers.  Business for Hawley, Freese and Nichols was somewhat stronger in 1933
than it had been a year earlier.  The firm designed small Imhoff-Dunbar bed sewage treatment
plants for Pilot Point, Handley, Big Sandy, Bryson, and Bridgeport, Texas.  Water supply work
also was done for the latter three, including a water filtration plant and distribution system at
Bridgeport.  Other work included appraisals of gas company systems at Sweetwater, Denton,
Corsicana, and Canadian and consultation on a city swimming pool for Sweetwater.  The Coke-
Runnels Counties Water Control and Improvement District in west central Texas retained the
firm as its consulting engineers.  

From a schedule already filled with business and family commitments, Marvin Nichols
somehow squeezed time for civic endeavors.  He became president of the Fort Worth Technical
Club in 1933 and was elected to the board of stewards of his church, First Methodist of Fort
Worth.  He got involved in relief work from the local to the national level.  Appointed by the city
council to the Tarrant County Welfare and Relief Board, he served until December 1934 and
chaired a construction project committee that directed a $3 million program of work relief.  For
the State of Texas, he was a member of the Project Board of the Texas Rehabilitation and Relief
Commission, a responsibility requiring frequent trips to Austin.  In November 1933, he was
appointed Texas representative of the U. S. Coast and Geodetic Survey, in charge of local control
surveys.

The Coast and Geodetic Survey in conjunction with the Civil Works Administration had
received emergency allotments of PWA funds for interior control surveys and coastal surveys
that would extend the main control network and modernize coastal charts.  The supplemental
control surveys would extend the network of permanently marked points for which geographic
coordinates and elevations had been accurately determined.  The work was aimed at covering the
entire country with triangulation networks and precise-level lines at 25-mile spacing, and would
add intermediate lines of plane coordinates and levels between the 25-mile-spaced network of the
main control system.  The coastal surveys would accurately chart the intracoastal waterway
system along the Atlantic and Gulf coasts from South Carolina to Florida and Texas.  New
surveys were badly needed to properly chart the inland waterways because many had been
deepened or otherwise altered.249

Unemployed engineers nationwide welcomed the expanded Coast and Geodetic Survey. 
At its height, the relief project employed 10,200 men in forty-eight states on secondary leveling
and traverses.  A large percentage of those employed were college-trained engineers.  Within two
weeks of Nichols' appointment to the Survey, he was seeing a river of interviewees streaming into
his office, all wanting the work.  The job paid engineers $28 to $30 a week; other employees
received $12 to $25 weekly.250

"While the pay is small," commented one reporter, "it is much better than nothing at all,
and it is actual pay for actual, worth-while professional work.  Until now engineers have been
stepchildren in relief work. . . . The one bright light has been the U. S. Coast & Geodetic
Survey."251

Construction Under PWA



By June 1934, one year after the PWA's creation, more than 15,000 projects both federal
and non-federal had received allotments and more than half a million men were directly
employed at PWA construction sites.  However, less than $1.1 billion of the original public works
fund of $3.3 billion had actually been disbursed.  Of this, only $425 million had gone to public
works proper.  The program's slowness to create new jobs and its dissipation of funds for
purposes other than public works drew criticism.  One Washington-watcher stated flatly: "It [the
PWA program] failed last fall and winter as a relief measure," though the reporter now saw PWA
becoming a significant factor in the recovery effort.252

With applications from the states continuing to pour in, the volume of PWA-financed
public construction picked up during 1934.  At midyear the regional office in Fort Worth
forwarded to Washington new applications for loans and grants totaling nearly $8.4 million. 
Among the larger projects was a municipal gas system for Lubbock, $1.3 million.253  Lubbock's
consultants, Hawley, Freese and Nichols, prepared a report on the distribution system and a gas
supply line from New Mexico fields.

The firm's other clients during the year included the central Texas towns of San Saba,
Lampasas, Goldthwaite, Fredericksburg, Burnet, and Llano, which had the firm study PWA-
financed gas distribution systems.  A sewerage system was planned also for Goldthwaite.  Other
jobs included a pipeline from Lake Sweetwater to Sweetwater's city filtration plant, in association
with H. N. Roberts.  For the longtime client city of Paris, Texas, a small sewage disposal plant
and sewer system improvements were designed.  Gas systems were appraised at Waco, Perryton,
and Wichita Falls.  The Attorney General of Texas had the firm prepare engineering data for the
Lone Star Gas Company rate case.

Jobs at Fort Worth included the Westover Hills water system.  Tarrant County Water
Control and Improvement District Number Two had the firm design waterworks and sewer
system improvements at Handley.  Water system improvements were made for the communities
of Graford, Dawson, Savoy, and Strawn.  The Savoy work was in association with Charles E.
Hayden.  A. F. Mitchell consulted on Dawson's Battle Creek dam.  

Keeping tabs on the firm's far-flung assignments took Simon Freese across most of
Texas's 267,000 square miles and into each of the state's 254 counties.  As he visited each county,
Freese would mark it off in red on a map.  Though his quest sometimes took him a few miles out
of his way, he successfully completed his first circuit of all the counties in Texas in January 1934. 
(He would make his eighteenth round in 1975.)

One of the firm's major Depression-era assignments was at Austin.  Hawley, Freese and
Nichols had the consultation on the city's new 6 MGD, $400,000 activated sludge sewage plant
and other water and sewerage improvements.  The work was part of a PWA-financed building
program that was to include $160,000 for water extensions, $175,000 for sanitary sewer lines,
$23,000 for a new headhouse at the city filter plant, and $100,000 for outfall lines for the new
sewage disposal plant.254

The new activated sludge plant replaced an old plant of four badly overloaded Imhoff
tanks that had become a nuisance and a public health menace.  After the activated sludge plant
went in operation in June 1937, Austin City Engineer J. E. Motheral reported: "The plant has
demonstrated its ability to treat all types of sewage natural to this city.  The final effluent is
consistently low in oxygen demand.  The sludge is well digested, and we have been remarkably
free from odor nuisances."  The sludge, after drying on sand beds, was pulverized and sacked for
sale as a soil conditioner.  The final effluent, described by Motheral as "clear as drinking water,"



was used for various purposes around the plant, including watering the plant grounds.255

Austin City Manager Guiton Morgan was equally satisfied.  He praised the city's
consultants: ". . . the services of Hawley, Freese and Nichols on not only our disposal plant but
on all of our PWA water and sewer projects were excellent in every way and they carried out
their part of the work most conscientiously and efficiently, and really gave us more than they
were actually called upon for by the terms of their contract."256

While the firm generated valuable goodwill engaged in this and other projects across
Texas, there was little cash profit in the work.  The partners watched commissions plummet from
$133,000 in 1930 to less than $31,000 in 1933.257  Net profits shrank by a factor of ten, from just
under $75,800 in 1929 to $7,580 in 1933.  Finances were so tight, Major Hawley was forced to
drop his fellowship in the American Geographical Society.  "I am sorry to find that I appear to be
in debt to the Society in the sum of $20.00, as I am unable to pay it," he wrote.  "Later, if the
country gets back to sanity, and if engineers get on better than starvation rations, I will be glad to
`catch up' with the dues."258

Business Near Collapse
All those associated with the construction business were on short rations by late 1934. 

Desperate business owners kept ears to the ground to catch any hint of potential new work.  One
hopeful, hearing that Hawley, Freese and Nichols planned waterworks improvements for
Graford, wrote to ask that his company be considered as a supplier of lumber and pilings for the
project.  Beneath its surface layer of jest, the letter revealed pain and worry:

"Now, gentlemen," wrote Ben S. Woodhead, president of the Beaumont Lumber
Company, "we lumbermen in East Texas are slowly starving to death.  We are forced to live on
armadillos, blackberries, and catfish.  The blackberries are all gone, the catfish have quit biting,
and we are too weak to catch the armadillos; so, if there is a streak of the milk of human kindness
in your soul, we are quite sure you will answer this letter.  We shall appreciate hearing from
you."259

Major Hawley admired Woodhead's esprit in the face of calamity.  He replied
immediately: 

I feel it a great misfortune to have missed you personally all these thirty years, on my
visits to Beaumont. . . .

Rarely do I find such combined wit, humor and pathos as expressed in . . . your letter. . . .
You have drilled into not only a "streak", but a real stratum of the "milk of human

kindness"; our almost "artesian" output to you and for you is born of the sympathy, the fellow
feeling, if you please, of one group of folks whose life endeavor is to help turn the great "sources
of supply" and the "great sources of power" in Nature, to the use and benefit of mankind.

"Getting down to cases", "brass tacks" or whatever the proper term may be, just when is
this "goddam" artificiality going to let up and allow sanity again to reign, or at least get a
"toehold".  You will of course treat the foregoing "wisecracks" as confidential, as we are doing
some jobs, (like the new water reservoir at the Beaumont Pumping Station) under P.W.A.260

Sending regrets that no lumber was needed on the Graford work, Hawley explained that the job
involved only preliminary plans, merely sketches in enough detail to show PWA what could be
built for $35,000.



With PWA projects practically the only work to be had, the firm pursued them
aggressively.  By September 1934, on behalf of clients, Hawley, Freese and Nichols had
applications pending for $209,000 in loans and grants.  Both Freese and Nichols went to
Washington that fall to help push their projects through the bottleneck at PWA headquarters.

Within the engineering profession, there was growing dissatisfaction with PWA policies. 
Some engineers--Major Hawley included--opposed the entire concept of financing local public
works with federal funds.  The Major made it no secret he deplored the encroachment of
government into the realm of private business.  He feared independent consulting engineers in
private practice would be run out of business by the government's habit of relying on its own
experts and bureaucrats, instead of seeking the advice and assistance of established independents
who were most familiar with the types of projects being built by PWA.  Such policies deprived
the public of an outside and independent viewpoint.  They also "have resulted in depriving the
practicing and consulting engineers of this region of the largest and most important public works
for which the Government has furnished loans and grants," Hawley complained.261

Many connected with PWA projects also criticized the extremely cautious "banker
attitude" of the organization.  Careful to secure quality construction at the lowest possible cost,
the PWA after eighteen months had actually spent only a little more than $1 billion of the $2.5
billion it had allotted to various federal and non-federal projects.  The PWA defended its
cautiousness on the grounds federal money must be wisely spent.  Critics said the PWA
displayed "a rigid view of the financial responsibilities, a hardboiled banker spirit" that kept the
agency from realizing its full potential.  

"In the hands of an administrator who had highly resolved that there should be no pork,
no graft, no scandal, the big program was slow in getting started and never gained momentum to
deal the depression a real blow," judged one commentator.  "While its ostensible goal was to
promote business revival, the public-works program had an oppressive effect on private
construction."262

Relief, recovery, reform: that was the promise of President Roosevelt's New Deal and the
agencies--PWA and its kin--set up to manage it.  But in the mid-1930s, relief and recovery
seemed only distant hopes to many caught in the paralyzing grip of the Depression.  Workers
who were fortunate enough still to hold paying jobs lived in dread of joining the unemployed
masses.  The situation was grave for the business owner and the self-employed professional.  For
Hawley, Freese and Nichols, the dearth of engineering work was forcing painful belt-tightening. 
To his regret, the Major found he could no longer help students with their school expenses. 
Replying to one young woman who had requested his help, Hawley wrote: 

"It has been my good fortune, during the past forty years, to be in position to loan worthy
students money for their college work and post graduate work, but at present there is practically
no engineering work for us to do, and I am actually pressed for funds to send my last college son
his monthly remittances."263

Business fell off so sharply that the firm needed a $50,000 loan to meet the payroll and
keep afloat.  When Simon Freese requested the loan from Harry Wilkinson, then president of
Continental National Bank in Fort Worth, Wilkinson asked how he expected to pay it back.

"Damned if I know," Freese replied.  "But we've always met our obligations in the past,
and I expect we will in the future."

He got the loan.
Chapter 11



BACK FROM THE DEPRESSION

Texas' cooperation in the national effort to recover from the Depression was a top priority
for Governor James V. Allred.  Soon after his election in 1934, Allred asked Simon Freese to sit
on the governor's Public Works Committee.  In 1935, Allred appointed Marvin Nichols chairman
of the newly created Texas Planning Board.  The board's dual purposes were to obtain federal
emergency relief funds for the state and to make recommendations for the orderly development
of the natural and economic resources of Texas.

The Planning Board consisted of the chairman of the Board of Water Engineers, the state
highway engineer, the secretary of state, and six members appointed by the governor.  The first
task for Nichols and his colleagues, done at the request of PWA Administrator Ickes, was to
compile a list of Texas projects that could be undertaken as part of the national effort to put men
to work.  Looking beyond the immediate need to create employment, however, the board
gathered valuable data, disseminated information, and made many recommendations regarding
Texas commerce and industry, agriculture, public health, and the use and conservation of forest,
mineral, and water resources.  During its four-year life, the Texas Planning Board was a powerful
factor in developing coordinated plans to meet the wide range of physical conditions in Texas,
from the Gulf Coast to the western mountains and the Rio Grande Valley to the Panhandle.  The
state board played an important role in stimulating local planning and spurred the organization of
many local planning boards.264  Besides leading the state board, Nichols was a member of the
Fort Worth Planning and Zoning Commission during both the Depression era and the post-
World War II reconversion period.  He served twenty years (1929-49), six as commission
chairman.

Freese also directed considerable energy to civic service and public projects during the
Depression years.  As the father of three--daughter Eunice McLean (born November 22, 1928)
and sons John Wilke (December 11, 1930) and Lee Brooks (September 21, 1935)---Freese was
closely involved with the Fort Worth school board from 1931 to 1941.  He was vice president of
the board eight of these years and president his final term.  During the period of his service, the
school curriculum was revised to emphasize the fundamentals: reading, writing, and arithmetic. 
Many Fort Worth public school buildings were constructed, financed by the Public Works
Administration.  Freese helped direct a $6 million building program and was instrumental in
selecting the architects who designed the buildings.  In recognition of the school board's
accomplishments, the Exchange Club of Fort Worth gave its coveted Golden Deeds Award to the
board in April 1935.  It was the first time the honor had gone to a group rather than an individual.

Scrambling for engineering work in 1935, Hawley, Freese and Nichols covered the state. 
Promotion calls kept both younger partners out of the office on business nearly every week of the
year.  Logging thousands of miles by auto and train, Nichols and Freese planned their routes to
cover several client cities per trip.  It made for greater efficiency, distances being what they are in
Texas.  At each stop they would drop by and "chin" with city supervisors, getting to know
personally nearly every water superintendent in the state.  Financial distress or no, Nichols had to
have transportation befitting his travel needs.  In the spring of 1935 he bought a new Buick for
$850.

The firm's assignments for the year included appraisal of the Fort Worth plant of Lone
Star Gas Company for the City of Fort Worth.  Water and sewer work was done for the North



Texas communities of Alvord, Aubrey, and Pilot Point.  Retained by Sherman on the city's PWA
jobs, the firm prepared a $100,000 PWA application for waterworks improvements, a municipal
swimming pool, and a bath house.  In Oklahoma, McAlester needed waterworks, sewerage, and
paving improvements.  

In Northeast Texas, in association with W. F. Hicks, reports were made for Lamar County
Levee District Number Three on flood control at the village of Minter and for Hopkins County
Levee Improvement District Number Four on levee system work.  Also with Hicks, the firm
handled improvements to the Clarksville water system.  Water and sewerage work was done at
Deport (with J. W. Crook) and for Lamar County Water Control and Improvement District
Number One at Roxton.  Sewerage improvements were planned at Blossom, Freese's birthplace.  

At Gilmer in the pine timber country of East Texas, the firm handled a PWA-financed
paving program.  Water system work took the engineers to Tyler, Lufkin, and Madisonville.  Gulf
Coast jobs included studies of the Galveston Causeway for the Galveston-Houston Electric
Railway Company.  

In South Texas, there were water and sewerage improvements at Kingsville.  On the
western plains, the firm reported to the West Texas Utilities Company at Abilene on a proposed
municipal power plant at San Angelo.  It designed water system improvements for the villages of
Mingus and Bangs.  For Nolan County, a proposed reservoir near Blackwell was studied.  Near
Odessa, water supply conditions were investigated for private parties.

Governor Allred's committee on Texas natural resources retained Hawley, Freese and
Nichols for preliminary investigations of a proposed natural gas transmission line from the Texas
Panhandle to Detroit to serve the motor companies.  The firm worked up the cost of a pipeline
from the Amarillo gas field and felt out PWA for a loan.  But the cost of such a large "make-
work" project was more than the federal government was willing to finance, though the pipeline
was predicted to be profitable and would have been a help to the Texas gas industry.  

As consulting engineers for the newly created Upper Colorado River Authority, Hawley,
Freese and Nichols studied flood control and irrigation for Coke and Tom Green counties in west
central Texas.  For the Central Colorado River Authority, also authorized in 1935 by the Texas
Legislature, the firm handled a small dam program in Coleman County for soil and water
conservation.

Another small dam, built fifteen miles west of Albany, Texas, on the Clear Fork of the
Brazos River, deserves mention as the last engineering design attributed to Major Hawley, then in
his 69th year.  The concrete structure, 13 feet high and 100 feet long, impounded water for oil
drilling operations in a nearby oil field and for a small casing-head refinery.  Built by Roeser &
Pendleton, Inc., independent oil operators, the dam cost $20,000.  Major Hawley designed it and
advised during construction.  To keep construction costs to a minimum, the dam was built with
sand and rock obtained locally.  Only cement and lumber for forms were hauled in.  Instead of
pumps to bypass the small dry-weather flow of the Clear Fork when the last section of concrete
was poured, the resourceful builders used a dozen six-inch pipe siphons made from oil pipe on
hand.265

Age and declining health were beginning to force cutbacks in Major Hawley's
professional and speaking engagements.  His "micro-movie" of water organisms, produced in
1930 during his scientific studies at TCU, was still attracting audiences five years later.  The Major
pressed others into service to demonstrate the apparatus to interested borrowers.  In 1935 Freese
traveled to Colorado to show the film to city officials and students at the University of Denver



and to deliver a lecture with the film at an autumn meeting of the Colorado Water Works
Association.

Colorado's colleagues in the Southwest Section of the American Water Works
Association were more attuned to money than microbes.  In October 1935 Nichols read a paper
before the Southwest Section at Houston on "Factors to be Considered in Rate Making."

The following January, Freese attended the 1936 annual meeting of the American Society
of Civil Engineers in New York City.  It was an important meeting for Freese for several reasons. 
Just turned 35, he now met the minimum age requirement for transfer from Associate Member to
the grade of full Member of the Society.  Also he would see his longtime friend and mentor
Daniel W. Mead installed as the Society's new president.  And most importantly, at the meeting
of the ASCE Sanitary Engineering Division January 16, Freese would present a major paper on
"Aeration Tanks for Activated Sludge Plants."  

In his review of factors affecting the design of aeration tanks for the activated sludge
process, Freese "carefully outlined theory and its reflection in prevailing practice both here and
abroad."266  An abstract of his paper appeared in Civil Engineering, March 1936, under the
heading "Recent Advances in Sanitary Design."  It was prefaced:  

Rapid progress in the technique of sewage treatment can be attributed largely to the
sanitary engineer's active interest in research and to his willingness to give new features of design
a thorough tryout in full-size plants. . . . [Freese's] article, summing up current practice in the
design of aeration tanks for activated sludge plants, illustrates again the progress that is resulting
from experimentation.  New improvements include the use of diffuser plates of high
permeability, and the combined use of mechanical agitators and diffusion equipment.  The
possibility of increasing the ratio of width to depth of tank is under investigation and seems
promising.267

Regarding this latter point, tank width, Freese cited experiments with wide channels at the
Chicago North Side and San Antonio, Texas, activated sludge plants.  All channels but one at the
Chicago North Side plant were 16 feet 1.75 inches wide.  In one tank the dividing wall was
omitted, giving a tank 33 feet 3.5 inches in width.  Tests showed effluent from the 33-foot tank
was as good as that from the 16-foot tanks, and no more air was required per gallon of sewage
treated.  Freese's paper, judged by his peers to be a valuable contribution to the literature, would
be published in the ASCE's October 1937 Proceedings and 1938 Transactions.268

The positive climate for research and theoretical work did not extend to the business side
of engineering.  Hawley, Freese and Nichols saw their professional engagements slack off
drastically in 1936.  The firm made an appraisal of two Waco waterworks systems for the Texas
Water Company of Fort Worth and completed the design of water system improvements and a
treatment plant for the community of Graford, about fifty miles west of Fort Worth.  For James
Spencer & Son, the firm prepared estimates and bids on the Warrior River Dam in Alabama and
the Alum Creek Reservoir Dam in Arkansas.  Elsewhere the engineers could find only a handful
of assignments: water system improvements for Colorado City in West Texas, appraisal of the
Tyler Gas Service Company, design of a 2 MGD Imhoff tank-trickling filter sewage disposal plant
for Palestine in East Texas, and an investigation of the Texas wool industry for the state Planning
Board.

The bulk of Texas engineering in 1936 flowed from the state Centennial.  The observance,



celebrating one hundred years of independence from Mexico, produced a bustle of building
activity statewide, but especially in the cities of Dallas and Fort Worth.  Dallas hosted the Central
Centennial Exposition, the principal celebration, which occupied fifty buildings in State Fair Park
and cost an estimated $25 million.  Next to the Dallas bash, the Texas Frontier Centennial at Fort
Worth was the most widely visited event.  For the commemorative project, the Texas Legislature
and the U.S. Congress each appropriated $3 million.  Museums and other permanent buildings,
monuments, statues, and grave markers were erected statewide.269

The furious pace of Centennial construction generated more optimism among the state's
builders and engineers than many had felt since the crash of '29.  One industry observer,
describing a ten-day, 1,500-mile automobile excursion through Southwest Texas and New
Mexico in the spring of 1936, reported "General construction expansion, improved economic
conditions and an air of well-being . . . ."  There was talk of cities rising from the lethargy of the
Depression: "We have started the long journey back," predicted one commentator.270

Indeed, the outlook for a business revival seemed better nationwide.  PWA activities were
declining.  After four years the PWA could boast of some 24,000 projects constructed under its
loan-and-grant system.  Overcoming its slow start in 1933, the agency had "primed the pump" of
business and industry, furnished work for the jobless, and fought the paralyzing effects of the
Depression on heavy construction.  It had provided employment for engineers and architects,
helped cities get needed improvements at low cost, and generated orders for cement and brick,
glass and steel.  Now PWA financing of public works construction was beginning to taper off. 
Washington was signaling for cities to continue their development without so much help from
the federal coffers.271

But the optimism was premature.  Cities and states were not yet prepared to finance their
accumulated construction needs.  Not until the United States entered World War II would the
nation's economy recover to its 1929 level.  Until then, construction would languish below
normal, and engineers would find few opportunities in private work.

Expanding into Air Conditioning
Given the prevailing conditions, the firm of Hawley, Freese and Nichols was in

remarkably good shape.  "The last four or five years have been rather hard sledding,"
acknowledged Freese in a handwritten memo to Hawley, June 30, 1936, "but thanks to some
more or less profitable appraisal work we have managed to keep the firm going while many of
our less fortunate competitors were falling by the wayside.  Today we are paid up at the banks
and owe only current bills."272

In the black and determined to stay that way despite the scarcity of engineering jobs, the
partners studied possible sources of supplementary income.  The blazing Texas summers gave
them an opening.  In November 1936, the Major agreed to go into the air conditioning business
with his younger colleagues.  

To become familiar with the Chrysler "Airtemp" products the firm was considering,
Freese planned to attend an Airtemp meeting in Dayton, Ohio.  Shortly before he caught his train,
his wife telephoned to report a fire at their home.  The blaze damaged the attic and an upstairs
bath.  Eunice Freese first saved the letters stored in the attic, then called her husband, and lastly
notified the fire department.  The letters, dating from their courtship and early married life, were
paramount.  Affirmed Freese in his diary, November 14, 1936: "Betty [Eunice's nickname]
handles everything nicely and saves letters."  Quickly he arranged for repairs to the attic and



boarded the Missouri-Kansas-Texas on schedule, undelayed by the incident.
In Dayton, Freese went to "Airtemp School" and toured the company's factory.  Satisfied

with the product, he signed a regional distribution agreement and ordered two carloads of
Airtemp units.  The day after Christmas, the partners borrowed $11,500 to launch their new
distributorship, called the Texas Air Conditioning Corporation.  Springtime, with its promise of
hot weather ahead, brought the company its first cooling contracts.  Window units were installed
in Fort Worth's Hotel Texas and the Burk Burnett Building downtown, making these the first air-
conditioned buildings in the area.  The company also bought carloads of larger units, refrigerator-
sized, for sale to restaurants.

After touring the Airtemp plant in November 1936, Freese had gone directly to
Washington, D.C., to press the cause of Texas towns for PWA grants and loans.  Nichols had
been to Washington the year before, seeking funds for the Upper Colorado River Authority and
the Strawn and Sherman waterworks.  With this followup trip, Freese was making his third
pilgrimage in two years to PWA headquarters.  This time Freese called on Congressman Sam
Rayburn, a master of the political game who was then in his 23rd year (of an eventual 48) as a
member of the House of Representatives.  Writing in jagged longhand from the Hotel Hamilton
in Washington November 23, 1936, Freese described his campaign to secure PWA financing for
his firm's Texas clients:

Last evening . . . I took the chief advisor of the chairman of the House Appropriations
Committee to dinner in an effort to get some more allotments for Texas (Sherman water and
Gilmer paving).  Today I got Secretary Ickes' approval of Strawn [dam]. . . . Saw Mr. Rayburn
(probably the next Speaker of the House*) re Sherman. . . . Will also see Senator [Morris]
Sheppard re Sherman water tomorrow.  It's a great life if you don't weaken.  There is some
pleasure in getting these things done when everybody says they can't be done.273

Rural Electrification
For out-of-work engineers frustrated by the time and effort required to move projects

through the PWA machinery, the arrival of another Depression-borne federal agency spawned
hopes for more ---------------------
*Rayburn, in fact, became Speaker in 1940 and continued as Speaker of the House in every
Democratic-controlled Congress from 1940 until his death in 1961.
jobs.  The Rural Electrification Administration began life in 1935 as a relief agency similar to the
Works Progress Administration and the Civilian Conservation Corps.  By providing subsidies for
extending power lines to rural homes, REA was to take workers from relief rolls and set them to
the task of supplying current to the countryside.

It seemed a monumental undertaking.  Only about ten percent of the nation's farms had
electric service.  The U.S. electric industry, ninety percent privately owned, was inclined to extend
service only to the more profitable, thickly populated urban areas.  Building lines to the farmers
and ranchers of the sparsely peopled Western states was prohibitively costly; thus the concept of
rural electrification as a large-scale, federally supported program.  In practice, however, bringing
electricity to rural America proved inappropriate as a relief project.  It was not a job for masses of
unskilled laborers, but rather required small numbers of skilled professionals.  It was a job for
engineers.

Modified to a lending agency, REA made loans for self-liquidating projects only, without



subsidy.  One of the first seven loans made by the agency went to a farmers' group at Bartlett,
Texas.  The Bartlett project, energized March 9, 1936, is said to be the first in the nation under the
REA program.274

As more groups of rural Texans organized and obtained REA financing, they needed
electrical engineers to lay out countywide distribution systems.  By 1937 Hawley, Freese and
Nichols found a ready clientele among the burgeoning ranks of rural electric cooperatives.  That
year the firm designed distribution systems for nine Texas co-ops.  By 1950, the firm would have
performed work for 36 REA cooperatives in Texas, nearly half of the total 77 distribution systems
financed in the state by REA loans.

Lower Colorado River Authority
The expanding demand for power led to another noteworthy assignment for Hawley,

Freese and Nichols in 1937.  The work came from the Lower Colorado River Authority (LCRA),
created by the Texas Legislature in 1934 to build a series of dams and reservoirs above Austin for
flood control, water supply, and hydroelectric power.  Initially the authority received a PWA
grant of $4.5 million and a loan of $10.5 million.  In addition, the Bureau of Reclamation was
allotted $5 million for the flood control and irrigation aspects of the project, as the government's
contribution in return for flood control benefits.  The $20 million allotment of federal funds to the
LCRA was third only to the Hoover Dam project, which received $38 million, and Grand Coulee
Dam, which got $23 million.275

The sale of electric power and irrigation water was to pay the authority's debt.276  In power
sales, LCRA would be competing with private electric utilities.  PWA sought reassurance that the
authority could sell enough electricity to repay its multimillion-dollar federal loan.  To provide
that reassurance, LCRA asked Hawley, Freese and Nichols to investigate and report on power
markets in the ten-county area of the Texas Hill Country that comprised the conservation and
reclamation district.  The firm reported that power could be sold primarily to the dozens of small
and middle-sized cities in the Hill Country, and to rural electric cooperatives that were organizing
in the counties.  Other potential customers included local private industries such as cement plants
and granite quarries.  Scattered over the rugged countryside, these industries often relied on their
own small power plants.  Finally, reported the engineers, power not sold to these entities could be
sold to private utility companies.

The report proved an accurate indicator of potential power sales.  By the end of the 1940s,
LCRA would be operating four dams and selling approximately 600 million kilowatt-hours of
energy to 28 cities, nine electric cooperatives, and four private utility companies.  By the mid-
1960s, LCRA would be providing power to 33 cities and eleven electric co-ops in a 31,000-square
mile area.  As a combined flood control, water supply, and power undertaking, the Colorado
River work was one of the most important river developments of the 1930s.277

Another development of historical significance during this period, with respect to
professional engineering in Texas, was the Texas Engineering Registration Act passed by the
Legislature on May 28, 1937.  For twenty-two years, the Texas Section-ASCE had proposed the
licensing of civil engineers and had supported licensing bills in the Legislature.  License laws had
been studied by various Section committees since 1915 and the members were "unanimous that
some method should be found for eliminating the impostor engineer with the public loss and
injury to the profession resulting from his operations."  As early as 1916, John Hawley had
spoken out at Section meetings in favor of a license law.278



Success came finally with passage of the 1937 legislation.  It provided that only duly
licensed and registered persons could publicly practice engineering or call themselves
"engineers," and it authorized the Texas State Board of Registration for Professional Engineers. 
Among the first to file his application and $15 fee was Simon Freese, in December 1937.  The
Board issued 4,263 certificates of registration to qualified applicants during its first year.279

Dallas Disposal Revisited
Toward the end of 1937, Hawley, Freese and Nichols learned that the City of Dallas had

obtained a $369,000 PWA grant to help finance an addition to its sewage disposal plant.  The
improvements had long been demanded by the state department of health, which for years had
insisted Dallas cease contaminating the Trinity River with raw sewage.  Once again, echoing the
controversies of years past, the question arose as to what type of plant should be built: sprinkling
filter (rapid filtration), chemical precipitation, or activated sludge.

Wishing to complete a job once begun, Marvin Nichols reminded his neighbors to the
east that his firm had drawn detailed plans of an activated sludge plant for Dallas in 1930-31,
under a contract originally providing for both design and construction supervision.  "Changed
conditions, together with the making of a grant to the City by the PWA seem to indicate that a
change in type of plant may be desirable," Nichols observed.280  He proposed to Dallas City
Manager Hal Moseley that his firm investigate alternative plant types:

We will, at our own expense, make a trip to the leading experimental plants on rapid
filtration, particularly those at Chicago and at Minneapolis for the specific purpose of studying
and reporting on the adaptability of the processes to the Dallas plant. . . . 

We would point out that having heretofore served the City of Dallas on sewerage and
sewage disposal matters, we are therefore familiar with the character of the sewage and the
problem to be solved.

We would also point out that among others, we have designed the Fort Worth, San
Antonio and Austin, Texas plants, all of which are recognized as outstanding sewage treatment
plants.

Mr. Freese served on the Technical Board, selected by the Public Works Administration
to review and direct the program of the Sanitary District of Chicago in 193[4].  Mr. Freese spent
several months in Chicago on this one problem alone.  This work will bring to the Dallas project
the latest thought in sewage treatment and will also permit our ready access to the recent
experiments by the Sanitary District of Chicago on rapid filtration.281

Into the winter of 1937, Dallas councilmen continued to debate what type of plant the city
should build with $1,275,000 from bonds and the city's PWA grant.  Guggenheim Brothers of
New York argued for their company's chemical treatment process.  Dallas Director of Public
Works A. P. Rollins refused to recommend any plant other than the sprinkling filter type.  On
December 13, with the PWA's end-of-year deadline for beginning the work little more than two
weeks away, the city council asked for proposals from consulting engineers to advise whether the
sprinkling filter type was the best plant for Dallas and, if so, to check the adequacy and design of
the Rollins plans and specifications.  

To conform with the Dallas city council's latest request, Freese revised his firm's previous
proposal.  Again he reminded the mayor and councilmen of his firm's familiarity with the Dallas



sewage problem and the physical condition of the treatment plant site and existing structures. 
Also, Freese pointed out, his office location was convenient to both Dallas and the PWA office,
which would expedite consultation during construction.

Proximity to Dallas, however, proved a disadvantage.  The city council invited proposals
from nine engineering firms, including three based in Dallas, one at San Antonio, Hawley, Freese
and Nichols at Fort Worth, and four others from out of state.  But after inviting the local
proposals, the council decided against employing local men.  The award went to a Kansas City
firm that was low bidder among the out-of-state competitors.  The determining factor appeared to
be the Kansas City firm's experience in designing all three types of plants under consideration:
chemical precipitation, activated sludge, and trickling filter.

With PWA warning that work on the plant must begin by December 31, the Kansas City
consultants quickly approved the Rollins plans for a trickling filter plant.  A construction contract
was awarded December 27.  The 25 MGD plant would be completed in April 1940 at a cost of
$1.5 million.282

Though unsuccessful in Dallas, Hawley, Freese and Nichols engaged in several other
water and sewerage projects during 1937.  Assignments included waterworks for Avery in
northeast Texas; water system improvements at Groesbeck, near Waco; and water supply work
at Rotan in West Texas.  For the Texas Water Company, an appraisal was made of the Wink
water system in the arid Pecos River country of far West Texas.  In the same region, the firm
appraised the waterworks properties of the Texas Public Service Company at McCamey, a
community so dry that during its oil boomtown days water hauled to town had brought a dollar a
barrel.  Even farther west, the Texas engineers designed an Imhoff sewage treatment plant for
Tempe, Arizona.  Other work included appraisals of water systems at Eldorado and Sonora,
Texas, and Foreman, Arkansas, for the Interstate Public Service Company at Bay City; and a
report to Texas Power and Light Company, Dallas, on a municipal power system for Sulphur
Springs.

West Texans increasingly were looking to Hawley, Freese and Nichols for solutions to
that region's water problems.  Abilene retained the firm in 1937 to design the Fort Phantom Hill
Dam northeast of town on Elm Creek, a tributary of the Clear Fork of the Brazos.  Constructed in
1938, Lake Fort Phantom Hill formed the newest of the city's three water supply reservoirs.  The
others were old Lake Abilene, built in 1919-21 southwest of the city, and Lake Kirby, constructed
south of town in 1927-28.*

-------------------*Neither of the two early lakes was a Freese and Nichols job.
In 1939, Abilene would accept Freese and Nichols' proposal to act as consultants through

the city's entire water supply program.  Over the next eleven years, the firm's design work for
Abilene would include the Lake Fort Phantom Hill emergency spillway, pumping station, and 24-
inch reinforced concrete supply main (1939); the 4 MGD Downtown/North 2nd Street water filter
plant (1940); improvements to the old Lake Abilene dam and filter plant to supply Camp
Barkeley, a World War II training camp (1941--see chapter 12); improvements to the city water
distribution system and additions to the Fort Phantom Hill treatment plant (1943); improvements
to the Fort Phantom Hill Reservoir country spillway (1945); a 30-inch pipeline from Lake Fort
Phantom Hill to Abilene (1949); a canal for pumping water from the Clear Fork of the Brazos
River into Fort Phantom Hill Reservoir to supplement runoff from Elm Creek (1949); and
extension of the Downtown water treatment plant (1950), which was renamed the Grimes Plant
in honor of L. A. Grimes, superintendent of the Abilene water department.  



Major Hawley Retires
On November 15, 1937, John Hawley withdrew from the firm of Hawley, Freese and

Nichols and declined to participate in any new projects.  In 1938 the successor, Freese and
Nichols, took over the accounts of the predecessor firms Hawley & Freese and Hawley, Freese
and Nichols.  

Although retired, the Major maintained an active interest in scientific and engineering
matters.  He kept his old office in the Capps Building and continued his studies of hydraulic
formulae and theory.  His daily routine varied little, even after retirement.  He arrived at the office
at 8:30 a.m. sharp, read and answered his mail, and went home to lunch at 11:40.  He returned at
2 p.m. on the dot and stayed until 4:40, reportedly never leaving before or staying after.283

In recognition of research carried out by the Major at Texas Christian University, TCU
honored Hawley in 1938 for his contributions to fields and sciences allied with hydraulic and
sanitary engineering.  For distinguished achievement as a professional engineer, for his civic
contributions, his work in France during World War I, and for "the zest and vigor with which he
has proved that a man can combine intellectual integrity and public service in modern America,"
the University conferred upon Hawley the honorary degree of Doctor of Science.284

The withdrawal of John Hawley from the firm he had founded nearly half a century
before marked the end of an era.  At the time of his retirement, the personnel of Freese and
Nichols also were witnessing the passage of history on another level:  The Great Depression was
loosening its stranglehold on the nation's economy.

The period from 1938 until America's entry into the Second World War brought a
welcome upturn in the firm's business.  "We are loaded up to the guards on the work in the
office," rejoiced Nichols in an August 1938 memo to Freese.285  The firm's 1938 engagements
included water and sewerage work for the North and West Texas towns of Ector, Bowie, and
Eden; water filtration plant improvements at Graham; studies of a municipal light plant at Baird
for West Texas Utilities Company; water supply and flood control work at Hamlin, where a dam
on California Creek was designed in association with French & Pruitt of Abilene; and valuation
of a Public Service Gas Company plant at Canadian in the Texas Panhandle.  On the coast at Bay
City, the firm advised in the acquisition and rehabilitation of a municipal light plant.  Water, gas,
and electric system work was done at nearby El Campo.  In East Texas, the firm appraised a
privately owned water system at Daingerfield; designed waterworks and sewerage systems for
the towns of Omaha, Waskom, Beckville, Brownsboro, Joaquin, Tatum, and Tenaha; and
planned water distribution system and filtration plant extensions at Corsicana.

Enjoying "repeat business" from several Texas towns, the firm returned to Pilot Point for
water system extensions; to Gilmer for water and sewerage improvements including a sewage
treatment plant, and to evaluate all properties in the city for tax purposes; and to Graford, Lufkin,
Big Spring, and Colorado City for water and sewerage improvements.  For Galveston, the firm
engineered a booster station.  Road and highway work included the design of two concrete
bridges in Johnson County south of Fort Worth.  In cooperation with O. H. Koch and C. R.
Haile, the firm prepared master highway plans for Fort Bend and Harris counties on behalf of the
Texas Highway Department.

Highly industrialized Harris County hired Freese and Nichols in 1938 to appraise all
utilities and industrial properties in the county.  The Freese and Nichols appraisal took the
guesswork out of determining property values for tax purposes by introducing a sound and
standardized basis to replace the county's formerly unscientific method.  Another Fort Worth



firm with expertise in the valuation of homes made that evaluation while the newly formed
Houston Division of Freese and Nichols appraised everything else in Harris County.  The list
included railroad, manufacturing, petroleum, construction, milling, baking, brewing, chemical,
paper, steel, and other industries.  It was an enormous job that helped advance property valuation
statewide to a sound engineering basis.  

After settling with Harris County for $87,500, the firm used the fee to pay off all Freese
and Nichols notes at Union National and Continental National banks.  Debt-free and busier than
in many years, Freese and Nichols could look to the future with confidence.

West Texas Water
Dams to catch water for Big Spring in West Texas were central to one of the firm's last

major projects of the 1930s.  Though the city derives its name from a "big spring" that in earlier
times was a watering hole for nomadic Indians, buffalo, wolves, and wild horses, by 1938 the
prairie town required a more reliable source of municipal supply.  Freese and Nichols designed
major extensions to the city water works, including two dams (Moss Creek and Powell's Ranch)
and a filtration plant.  Construction was completed in 1939-40.  On June 22, 1940, Freese helped
start up the new Big Spring filter plant, pumping 200,000 gallons per day into the city.

In later life, looking back through almost sixty years of civil engineering practice, Freese
would number among his most worthwhile contributions the design and use of the Big Spring-
type earthen country spillway for flows exceeding 50- to 100-year storm flows.  "Beginning in
1938 with the spillways for the Moss Creek and Powell's Ranch dams, such country spillways
have had a cumulative life of some 850 years," Freese observed.  "As compared with the savings
in the cost of concrete overflow spillways for flows in excess of 50- to 100-year storm flows, the
only material repair of erosion has been in the case of the Bull Creek Diversion Dam [into Lake
J.B. Thomas--see chapter 14] at a cost of approximately $5,000."286

The idea behind the country spillway was that the rarely occurring maximum or
"possible" flood, expected less often than once in a century, might damage an earthen spillway;
however, it would be far less costly to repair such damage than to build a permanent spillway
capable of handling a "possible" flood.  "The main concrete spillways on these dams were to take
care of a maximum 100-year flood.  The country spillways were to take care of floods in excess
of 100 years.  At the Bull Creek diversion we did have one of those unusual floods [in 1954] and
it did about $5,000 in damage," Freese recalled.  "But if we had built a permanent spillway at that
particular dam, it would probably have cost $500,000."  

His pioneering work in the design of earthen country spillways, allowing reductions in the
size and cost of the main concrete spillway, made possible additional economical water resources
in arid territories like West Texas.  Large drainage areas could be controlled and dependable water
supplies developed through the use of these relatively inexpensive spillways.287

The country spillway concept has been widely adopted by the U.S. Department of
Agriculture's Soil Conservation Service since the SCS was established in 1933 to aid in managing
soil and water on private lands.  Adoption has saved millions of dollars in the cost of spillways.

Brazos River Authority
In 1939, Freese and Nichols found several opportunities for flood control and water

system work in a 200-mile stretch between San Angelo and Austin.  For West Texas Utilities
Company, the firm reported on water system improvements at San Angelo and designed



treatment plant improvements.  Brady, about 75 miles to the southeast, required flood control
work.  At Llano, near Lake Buchanan, the firm appraised the water properties of Texas Power
and Light Company.  At Austin, the Street Railway Company engaged the firm on streetcar track
removal and other matters.

Another area where engineering opportunities seemed to cluster was southeast Texas near
the coast.  Beaumont retained the firm in regard to pollution of the municipal water supply from
the disposal of salt water in East Texas oil fields.  The Texas Water Company sought assistance
in developing its waterworks properties in Harris County.  For adjacent Fort Bend County, an
appraisal was made of the Duval, Texas, Sulphur Company Orchard Mine properties.

Engagements during 1940 included engineering advice on flood control for Big Spring
and the Texas & Pacific Railway Company; on rehabilitation of the earthen dam and water
supply lake at Bowie; and regarding the municipal gas plants of Center and Corsicana, the city
light and power plant at Garrison, and a water softening plant at Stephenville.  A valuation was
made of the natural gas distribution system of Dumas.  Texas Water Company engaged the firm
on an additional well for the Marietta, Oklahoma, water supply.  Freese and Nichols in
association with Haile & McClendon became consulting engineers to the Liberty County
Navigation District.

Rounding out the firm's pre-World War II flood control and water supply work, in 1940
Freese and Nichols got the engineering on the West Texas dams of the Brazos River
Conservation and Reclamation District.  The district (later called the Brazos River Authority)
encompassed 65 counties in the watershed of the Brazos, Texas' third largest river after the Rio
Grande and the Red.  It was created in 1929 and permanently organized in 1935 as an agency of
the State.  The 1929 legislation authorizing the district made Texas the first to delegate
administrative authority for the control of a river and its watershed.  A milestone in the history of
water resources management, the law was the first in the United States to assign the development
and management of the water resources of an entire major river basin to a single public agency
created specifically for that purpose.  The Texas act became a model for "authority legislation"
enacted by Congress and other states.288

The Brazos River district's original master plan proposed thirteen major dams on the river
and its tributaries for flood control, water conservation, and power development.  The first to be
built was Morris Sheppard Dam, 1,655 feet long and 188.5 feet high.  Not a Freese and Nichols
job, it was designed by the Ambursen Engineering Corporation of New York City (see chapter
22).  It impounds Possum Kingdom Lake (original capacity approximately 750,000 acre-feet) on
the Brazos River 75 miles northwest of Fort Worth.  The flat slab buttress dam--largest of its kind
in the U.S.--was completed in 1941 at a cost of $8.5 million.  Financing was through a $4.5
million Works Progress Administration grant in 1937 and a Reconstruction Finance Corporation
loan of $4.2 million in 1939.289

During its early years, the Brazos River Authority's chief engineer and general manager
was John A. Norris.  One of the pioneer civil engineers of Texas, Norris (1877-1963) was an
influential presence in the beginning of water resources development in the state.  A 1922 civil
engineering graduate of Baylor University, he attended the University of Texas at Austin in 1922-
23 and served as president of the Texas Section-ASCE in 1925.  He was appointed to the State
Board of Water Engineers in 1918 and served until 1936, the last sixteen years as chairman of the
board.  His chairmanship saw initiation of basic water resources developments that led to creation
of the Brazos River Conservation and Reclamation District in 1929 and the Lower Colorado



River Authority in 1934.290

After moving from the Board of Water Engineers to the Brazos River district in 1936,
Norris was responsible for construction of Morris Sheppard Dam and Possum Kingdom Lake. 
On April 16, 1940, as Freese phrased it in his diary, Freese and Nichols was able to "make trade"
with Norris to engineer other Brazos River watershed dams.  The firm designed municipal water
supply dams for Albany, Anson, and Throckmorton in 1940 and at Comanche in 1948.

PWA Out, Defense Works In
By this time Congress had acted to bring the Public Works Administration to an end,

directing that all PWA projects be substantially completed by mid-1940.  The agency was
stripped of much of its staff and budget.  As the last major Depression-era projects neared
completion, PWA reported a seven-year total of almost 34,500 projects constructed at an
estimated cost of just over $6 billion.291  

When the need arose for defense construction in the early 1940s, Congress extended the
life of the public works program to handle the new requirements.  But with transfer of its
functions to the Federal Works Agency in 1943, PWA passed from the scene.  On their own
again, cities reassumed responsibility for municipal improvements.  The early months of 1940
found construction following a normal course for the first time in a decade.

Before the year was out, the United States' recovery from depression conditions would be
kicked into high gear by defense preparations triggered by war in Europe.  Drawn into the
defense effort along with many other civilian engineers and contractors, Freese and Nichols
found the frenetic pace of construction during World War II a dramatic change from the slim
pickings of the Depression years.



Chapter 12
BUILDING FOR VICTORY

During the bleak thirties, the nation hoped for a new industry to revitalize an economy
devastated by ten years of depression.  In the forties, that longed-for new industry arrived in the
form of modern technological warfare.  Europe was at war and America was arming.  From 1940
through 1945, the American defense-war effort spawned a massive program of construction for
troop quarters, airbases, naval stations, shipyards, and plants to manufacture planes, engines,
armored tanks, ammunition, and other military supplies.  

Watching events unfold in Europe after the outbreak of war in September 1939, Congress
initiated the U.S. defense effort with an appropriation of billions of dollars to double the size of
the Navy and raise an Army threefold the peacetime strength.  With passage of the selective
service law in September 1940, the first peacetime conscription act in U.S. history, the nation
suddenly needed training camps and quarters for tens of thousands of new soldiers.  The work of
providing barracks and tentage commenced in the autumn of 1940 with construction of housing
for some 400,000 conscripts and national guardsmen.292

The job of building for defense, and later for war, created much new work for private
engineering, architectural, and construction firms.  Adopting a "share the burden" policy, the
Navy's Bureau of Yards and Docks and the Army's Office of the Quartermaster General and
Corps of Engineers transferred as much of their program as possible to private-practice engineers. 
Governmental agencies farmed out design work and construction supervision.  The mammoth
building program on the home front, or "zone of the interior," involving not only troop
cantonments but also airbases, defense housing, airplane assembly plants, ordnance factories,
supply depots, and harbor facilities, was simply "beyond the existing capacity of any
governmental construction agency, but it is not beyond the capacity of the American engineering
profession," asserted Maj. Gen. Eugene Reybold, Chief of Engineers.293

To ensure their ability to handle any defense project, however large, that might be
awarded them, Freese and Nichols made a verbal agreement during the summer of 1940 with
Haile & McClendon of Houston and Koch & Fowler of Dallas to assist each other should any of
the firms be engaged as architect-engineers on defense contracts.  It was felt that the combined
resources of the three firms in men and equipment would be necessary to handle jobs of the size
generated by the national defense effort.  By mutual agreement, the association would end in
March 1941 after three camps had been built under the joint arrangement.294

Camps Bowie, Hulen, and Barkeley
A supervisory contract for construction of the first of the three, Camp Bowie, was

awarded to Koch & Fowler in the fall of 1940.  At $5.5 million, the army camp was one of the
larger defense projects in the nation.  Under their three-way agreement, Haile & McClendon and
Freese and Nichols furnished Koch & Fowler funds, manpower, and equipment as well as
services of the partners in performing the work.  During the serious illness of Oscar Koch,
William McClendon was in charge of the project.  Contributing his particular expertise, Simon
Freese worked up water and sewer layouts.295

Built at Brownwood in September 1940, Camp Bowie was the first major World War II
defense construction project in Texas.  It was established as a training center for the 36th Division



of the Texas National Guard, a regiment of which first occupied the camp at the end of
December.  Within two years, as America's war effort intensified, the infantry and artillery
training camp would be expanded from its original 2,000 acres to 120,000.  Units stationed at
Camp Bowie by October 1942, in addition to the 36th Division, included the Eighth Army Corps
and troops of the Third Army under General Walter Krueger.296

Simultaneously with the work at Brownwood, on September 21, 1940, Freese and Nichols
was engaged by the War Department to enlarge Camp Hulen at Palacios, Texas.  Established
originally as a summer training camp for the Texas National Guard, the 1,460-acre encampment
on the Gulf Coast was in poor condition when Freese and Nichols' chief engineer S. Gardner
Endress arrived to supervise construction.  The work entailed a complete tent camp with water,
sewer, gas and electric utilities, roads and paving, a sewage treatment plant, warehouses, cold
storage and refrigeration units, a hospital, mess halls, a service club, and all other buildings
necessary to house five coast artillery regiments and support troops.

"It had run down so, it was a business really from scratch to put in sewers and paving and
all the facilities," remembered Mrs. Endress, who accompanied her husband to the encampment. 
"When we got down there I wrote all my friends and relatives that Gardner was in charge of a $10
million project.  I was so proud.  But before the letters could get there, $10 million was peanuts. 
Inflation had set in, and the war was escalating.  Everything was on a bigger scale.  The war effort
was zooming up to where I was sorry I wrote any of them."297

The Endresses lived over a doctor's office at Palacios, in two rooms with a bath.  Their
modest apartment was palatial compared with living conditions for the troops.  New construction
had barely begun when the first soldiers moved to the camp in September.  Heavy rains that
turned the grounds to a lake of mud delayed construction and made life miserable for the troops.

"They sent down a big contingent from the East Coast before the camp was anywhere
near ready for occupancy," recalled Mrs. Endress.  "Those poor boys got down there in the rainy
season-- torrential rains on the coast--and I heard one of those Easterners say one day, `Jeez, I'd
love to be out on the Cape today!'  I felt so sorry for him."

The first selective service men arrived at Camp Hulen in January 1941.  By that time some
warehouses had been finished and mess halls erected, but the troops still lived in tents.  At the
height of war operation, the camp's troop capacity was 14,560.

In obtaining funds and workers to build Camp Hulen, Freese and Nichols had help from
Koch & Fowler and Haile & McClendon under the terms of their earlier agreement.  To solve the
labor shortage, Koch transferred a large group of workers from Camp Bowie at Brownwood. 
Charles R. Haile assisted in hiring engineers in and around Houston to send to Palacios.

Writing to Freese at Camp Hulen in late September 1940, Nichols averred that he had
been "as busy as that proverbial `paper hanger with the itch'."298  Besides directing the office work
at Fort Worth and keeping tabs on the firm's regular operations, Nichols had been spending
considerable time in Washington scoping out the prospects for more defense contracts.  In
December, he telephoned from Washington to tell Freese the firm had landed another army job,
as architect-engineers for the design and construction supervision of Camp Barkeley, Texas.  

The new cantonment was nine miles southwest of Abilene.  Freese and Nichols pushed to
finish construction in record time.  Within ninety days, by mid-February 1941, the 20,000-man
army camp was complete.  The first 1,700 troops moved in on February 23, followed five days
later by 10,500 soldiers trucked in from Fort Sill, Oklahoma, the entire contingent arriving in one
day.299



The Fort Sill troops were commanded by Col. Jess Larson, ex-mayor of Chickasha,
Oklahoma, and a friend of Marvin Nichols.  The two had become acquainted during the firm's
work on the Chickasha water system early in the Depression.  In a 1930 letter of introduction for
Larson, Nichols had commended Chickasha's mayor as "one of the most promising young men
of Oklahoma."300  After Larson's Fort Sill division moved to Camp Barkeley, a terrible uproar
ensued upon discovery that the Colonel's flag flew higher than General Krueger's.  An
investigation showed that Larson's flagpole was shorter, as military protocol required, but was set
on higher ground, so that his flag overtopped the General's.  Nichols worried that the General
would think the breach of etiquette was intentional, since Larson was the only man in camp
Nichols knew personally.301

Camp Barkeley was planned originally as a temporary tent camp to house an infantry
division and supply troops.  In addition to several hundred tent frames, the camp had two
cafeterias, a hospital, ten large warehouses, its own sewage disposal plant, and numerous mess
halls and lavatories, all of frame construction.  Within the camp site were 24 miles of hard road, a
third of which were concrete and the rest asphalt surface.  The camp used approximately 2.85
million gallons of water daily, fully utilizing the capacity of old Lake Abilene and, at times of
peak summer demand, requiring supplemental water from the City of Abilene's other sources of
supply.  Water was delivered through some 15,000 feet of 18-inch mains.  Electricity was
supplied through 230,000 feet of underground and overhead conduits.302

In its early stages, Camp Barkeley was fairly typical of the tent camps being built for the
new army of regulars and national guardsmen.  In most cases, national guard and training
cantonments were built to accommodate one or two divisions, or 10,000 to 25,000 men.  Camp
arrangement depended on the branch of service and whether the forces to be housed were
"square" divisions of four brigades or "triangular" divisions of three brigades.  While wood-frame
and sheathing construction was standard for barracks in cold climates, many cantonments in
Texas and the South had "framed tents" instead of enclosed wooden buildings.  The tents
consisted of canvas roofs covering wood floors and half siding (see photos).  Standard "army-
issue" plans, specifications, and procedures generally were used to build the cantonments, but the
detailed design of individual camps was farmed out to private firms such as Freese and Nichols.303

The constructing Quartermaster of Camp Barkeley, Major Richard E. Froiseth, came
away from the Abilene job impressed with Freese and Nichols' abilities as architect-engineers. 
Froiseth stated that "the quality of workmanship, economy of design and speed of construction
made Camp Barkeley the lowest cost-per-man Camp in the country."  He added: "this firm has
that faculty of promoting cooperation between the Contractors, Government forces and
Architect-Engineers, which makes a smooth, well functioning team that is necessary to get a job
done."304

With later expansions and conversions from a temporary tent camp to a semi-permanent
cantonment of huts and barracks, Camp Barkeley became one of the largest military
establishments in Texas during World War II.  Built at a total cost of about $25 million, the camp
had all the facilities of a small city.  It boasted a 2,300-bed hospital, two cold storage plants, a
bakery, four theaters, two service clubs for enlisted men, fifteen chapels, and thirty-five post
exchange buildings, as well as administration buildings, regimental headquarters, a post office,
incinerators, storage tanks, and repair shops.305

Death of Major Hawley



During 1940, which proved to be the last year of his life, John Hawley closely followed
events of the "Hitler-Mussolini-Stalin war."  He formed a characteristically pointed opinion of
how best to deal with the three dictators: "My own notion," he declared, "has been to offer a
`bonus' of $100,000,000 each for the heads of the brutes, believing that it would get prompt and
efficient results.  (The war is costing $100,000,000 per day, so why not?  Three days would
account for it.)"306

He saw the war clouds gathering over the United States, but did not live to witness
America's formal entry into the global conflict.  At 45 minutes past midnight on January 9, 1941,
he died of a heart attack at his home of 46 years, 912 College Avenue.  He was 74 and, in the
words of one reporter, "still a student, still a great scientist, still a man of incredible mind until the
day before his death."307

Though retired from the firm since 1937, the Major still had his name on the office door
and could be found there most days before his final illness.  Little more than two months before
he died, he gave a talk at the 1940 Fall Meeting of the Texas Section-ASCE in which he
compared the Standard Form of Contract as prepared by the Section with a similar document
from the Association of Consulting Engineers of England.  Advised by his doctor to speak
sparingly on account of his chronic throat troubles, the Major read only the introduction of his
paper, then called on former employee Homer Hunter to finish it.  Hawley's paper reported that
where the Texas Section Standard Form (developed under his chairmanship in 1920) had been
adopted and used, arbitration always had succeeded in settling any differences between
contractors and owners.308

The Major's former partners, Nichols and Freese, were at Abilene on the day of Hawley's
death, going over the Camp Barkeley site.  Advised by telephone of Hawley's fatal heart attack,
the two returned to Fort Worth.  That evening the Major's wife, Sue, and daughter Judith
accompanied the body to San Antonio for cremation.  As the Major had requested, there were no
funeral services or flowers.  His remains were interred in Fort Worth.

Camp Swift and Houma Blimp Base
Because of its central location and mild climate, Texas was an important military state

during World War II.  The site of many army posts since frontier days, it was favored by both the
Army and the Navy as the location of new camps and training centers.  By January 1941 there
were dozens of military posts, bases, and training facilities built or under construction in the state. 
At the peak of the training program, Texas had more than forty air fields, fifteen major military
establishments, and a number of naval installations.  The center of the nation's military aviation
program, Texas bases dispensed training to tens of thousands of pilots, bombardiers, navigators,
and mechanics.309

A substantial share of the engineering on these military posts went to Freese and Nichols. 
The firm had a reputation for delivering the work fast and well.  From 1941 on, it received more
assignments of Army camps and Naval stations than it could comfortably handle.  In March, for
the Office of the Quartermaster General, the firm prepared a site report on the feasibility of a
proposed Army camp near Paris, Texas.  In July, close behind the wrap-up of work at Camps
Hulen and Barkeley, it was retained on Camp Swift in Bastrop County, about thirty-six miles
from Austin.

As Nichols and Endress worked up plans and specifications, reports, and cost estimates
for the Bastrop camp, they could not anticipate the profound change that would come over the



nation and its program of military construction.  During a single fateful day---December 7, 1941--
the emphasis shifted dramatically from defense to war.  The Japanese attack on Pearl Harbor
catapulted the U.S. into the conflict and quickened the tempo of industrial and military
construction.  No longer building for defense, now the nation's engineers and contractors built for
victory in battle.  With the War Department pressing Freese and Nichols to take more camps, the
partners redoubled their efforts to deliver the work.  For the next four years they would be
burning midnight oil by the barrel.

At Bastrop, as he had been at Palacios, the firm's number one man on site was Gardner
Endress, chief engineer in the design of the $22.5 million installation.  Activated in May 1942,
Camp Swift was an infantry training camp for a "triangular" division and attached troops. 
Facilities included a hospital, laundry, cold storage plant, warehouses, rifle ranges, artillery firing
range, housing for civilian employees, fire hydrants, and such amenities as sidewalks.  Planned
originally for 30,000 troops, the camp was greatly expanded to meet increased wartime needs. 
During 1942, Freese and Nichols laid out additions to accommodate another triangular division
and 7,000 non-divisional troops.  Mapping out the expansion, Freese and assistant Jimmy Sells
often worked into the small hours of the morning to complete plans for housing, water, sewer,
and gas utilities, electric systems, roads, and walks.  Working with them on highway plans,
Charles Haile also put in long hours.  Remembered Freese: "He liked to say that he would get
down to the office so early of a morning, he'd see me coming home from the night before."

With the war rapidly consuming domestic supplies of construction materials, builders had
to make do with whatever gear they could find.  At Camp Swift, the work crew was told to lay
drainage pipes beneath a section of the perimeter fencing.  The crew chief went to a local dealer in
scrap and surplus and picked up pipe of various lengths and two diameters.  Since the purpose
was for drainage only, the buyer was not particular about the size of the pipes he brought back to
camp.  All went into the ditch together.

An army inspector objected to the hodge-podge of pipes.  He stormed into the Camp
Swift office where Freese and Sells were working and demanded to know why the engineers had
specified two diameters of pipe for drainage beneath the fence.  Freese, mildly offended at the
officer's tone, replied cheekily:  "That's easy.  The big pipe is for big rabbits and the little pipe is
for little rabbits."310

Chastened, the inspector apparently let the matter drop.  Certainly no hint of criticism
came from Lt. Col. C. R. Hazeltine, area engineer at Camp Swift, who commended Freese and
Nichols for what he termed the "splendid engineering service" rendered the project.  Hazeltine
wrote to the firm: "You planned this work as Architect-Engineer from the very start and saw it
through to the final stages of construction.  The beauty of the camp has brought forth much
favorable comment from officials in the War Department and other prominent persons in civil
life.  The entire camp layout is a masterpiece of engineering design.  You may well be proud of
this contribution to the war effort."311

When Chief Engineer Endress completed his assignment at Bastrop, he moved east to
take charge of war jobs in Florida, Mississippi, and Louisiana.  In March 1942 he transferred to
Fromherz Associates, architect-engineers of New Orleans.  Alvin Fromherz and Freese and
Nichols had formed a temporary partnership to handle large Gulf Coast assignments.  Under this
joint arrangement, Endress was in charge of design for the U.S. Army Air Corps Flexible
Gunnery School at Apalachicola, Florida, and the Air Support Command Base at Laurel,
Mississippi.  He then served as engineer in charge of the Fromherz group's architectural-



engineering contract at the U.S. Naval Air Station (Lighter-Than-Air) at Houma, Louisiana.  The
"blimp base" was one of Freese and Nichols' most unusual jobs of the war.

Blimp bases were built at coastal sites from New Jersey to Florida and around the Gulf of
Mexico to Houma and Houston.  Their huge, framed hangars housed the Navy's fleet of patrol
blimps.  Necessarily built of timber after supplies of steel became critically short, the hangars set
a U.S. record for the longest timber arches.  Of 246-foot span (237 feet in the clear) the spandrel-
braced arches exceeded by 46 feet the longest previous timber arches, those of the 1939 San
Francisco exposition buildings.312

The airship docks were 1,058.5 feet long by 297 feet wide and provided 237,000 square
feet of floor space unobstructed by columns or supports of any kind.  Overall height from hangar
floor to roof was about 171 feet.  The hangars could accommodate four to six blimps. 
Tremendous structures, each contained three million board feet of timber.313

To close the hangar opening, which was 120 feet high by 220 feet wide, two types of
doors were used.  The type most commonly employed consisted of six vertical leaves, 37 feet
wide, supported at the top by a heavy timber box girder that was carried on two high columns or
pylons.  The columns provided "pockets" for the leaves when the door opened.

The second design, of the type used at the Houma base, was a timber-framed "semi-
dome."  Each door resembled a quarter of an orange that moved on rails or tracks.  In use, the
orange-quarter doors slid clear of the opening to anchor points at each side of the hangar.314

The Navy assigned its fleet of blimps to patrol, scouting, convoy, and antisubmarine
work.  The airships were effective against enemy subs that prowled the Gulf of Mexico,
remembered Mrs. Endress, who lived at Houma with husband Gardner and daughter Margaret
during design and construction of the base.

"At that point the Gulf of Mexico had been infiltrated by German submarines," Mrs.
Endress explained.  "This didn't get publicity.  I think they didn't want the people to know how
close we were to disaster.  But the subs were out there."315

Before the Houma Naval Air Station was built and the blimps began operating, the Civil
Air Patrol had scouted the coast in light planes and bombed the submarines.  The CAP's valiant
efforts had not been enough to clear the Gulf of subs.  Mrs. Endress remembered hearing of
sailors brought in on stretchers to the hospital at Houma, having suffered injuries in coastal
skirmishes with the Germans.  

"Finally, a sub shelled one of the section bases at the mouth of the Mississippi," Mrs.
Endress related.  Though the damage was negligible, the attack "woke them up" in Washington:
"They realized the danger was real.  Then they set to and plans were made for the Lighter-Than-
Air station at Houma.  And those blimps took the subs out of the Gulf."

The urgency of the work made it imperative that a full engineering and design staff stay at
Houma.  Keeping personnel, however, proved difficult.  In contrast to the severe unemployment
of the Depression years, jobs were plentiful during the war.  Employees had to be wooed lest
they desert their posts for better situations elsewhere.  It fell to Chief Engineer and Mrs. Endress
to persuade staff members and spouses that humid Houma was a grand place to live.

"One of Gardner's jobs in addition to engineering was to keep enough men happy to keep
them there," Mrs. Endress elaborated.  "One of my duties, in line with Gardner keeping the men
on the job, was to keep the wives happy.  It was very necessary to keep the wives happy, because
those men could get a job anywhere.  There was a job for anyone right around the corner, and
they would just peel off and take it.



"So anytime a wife's mother or sister or anybody came to town, I'd have a party.  It was
fifty-two miles into New Orleans.  The wives would give me their gasoline ration coupons, I'd
load up a car with Aunt Minnie or whoever had come to town, and we'd go to New Orleans for
the day.  It was a razz-ma-tazz!"

Besides the Houma blimp base, Freese and Nichols performed other Navy jobs in
Louisiana in association with Fromherz.  These included improvements (1942) and a dispensary
(1943) at the Algiers Naval Air Station and a naval hospital at New Orleans (1943).  The Navy
also engaged the partnership in 1943-44 to prepare technical reports, complete histories, and
construction records for the 8th Naval District and the Algiers installation.

In Texas, meanwhile, Freese and Nichols worked 'round the clock to handle a string of
assignments for the Army Air Force (AAF) in 1942.  These included (with Niven, Staub, Rather
& Turner) the Big Spring AAF Bombardier School where aviation cadets were trained in high-
altitude precision bombing, and the 4,000-man AAF Flying School at Del Valle, Texas (as
consultants to Montgomery, Page, Hemphill & Page).  In partnership with Lockwood & Andrews
and Turner & White, the firm was responsible for the 5,000-man AAF Flying School at Bryan
Army Air Field; the Jefferson County Airport, a Civil Aeronautics Administration project; and
another CAA airport at Midland.

Working around shortages of critical materials, an ever-worsening problem as the war
wore on, Freese and Nichols designed and supervised construction of a sewage treatment plant
for the Aviation Mechanics School at Amarillo.  Another major installation assigned the firm was
Camp Fannin, an infantry replacement training center ten miles northeast of Tyler.  A prisoner-
of-war camp also was located at the wooded, hilly site of more than 14,000 acres.  As architect-
engineers, Freese and Nichols prepared designs, plans, and specifications for a 23,000-man camp. 
In 1943, the plans were expanded to accommodate 25,000 troops.  

Housing at Camp Fannin was theater-of-operations type construction (structures were
built with a minimum of materials).  As with most of their previous war work, Freese and Nichols
handled everything from the ground up: camp layout, general grading plans, drainage, housing,
the water distribution system, well houses, steel water tanks, sewers and sewage treatment plant,
electric distribution system, underground utilities, road and railroad plans, sidewalks, hospital
buildings, and a laundry.  Construction began in December 1942 and the first trainees arrived in
June 1943.316

Other work included the design of a water filtration plant for Camp Hood, a sprawling
160,000-acre training center for tank destroyers located in central Texas near Killeen.  A major
military installation, Camp Hood (Fort Hood after the war) had a troop capacity in late June 1943
of more than 95,000.  One bit of military history worth noting: The famous battle-conditioning
course that later became a requirement for every soldier originated at Camp Hood.317

With the first wave of training camp construction now past, a major part of America's
military building program for 1943 and later consisted of hospitals.  Some military camps that
were no longer needed for training purposes were converted to hospitals.  Freese and Nichols'
experience in this area included the conversion of buildings and facilities at the San Antonio
Aviation Cadet Center (Lackland Air Force Base) to regional and convalescent hospitals.  Also at
San Antonio, the firm developed a program of defined maintenance standards for the permanent
buildings of Fort Sam Houston.318

At Hereford in the Texas Panhandle, Freese and Nichols tackled another of the firm's
more unusual wartime assignments, a prisoner-of-war camp for 1,000 enemy officers and a



theater-of-operations type camp for 3,000 enemy internees.  The 1943 Hereford facilities were
among more than forty prisoner-of-war camps built in Texas during World War II.  The state had
approximately twice as many such camps as any other state.  Some 45,000 German, Japanese,
and Italian prisoners were interned in Texas from 1942 to 1945.  Thousands of them were put to
work picking cotton, pulling corn, and harvesting rice.  Several Texas cities circumvented wartime
labor shortages by employing prisoners on public works construction.319

Pantex Ordnance Plant
Elsewhere in the Texas Panhandle, Freese and Nichols embarked on the firm's largest war

project: the Pantex Army Ordnance Plant at Amarillo.  The design and construction supervision
of Pantex was Marvin Nichols' responsibility from authorization of the project in February 1942
until munitions production ceased at war's end.  Located on 15,000 acres about seventeen miles
northeast of Amarillo, the plant produced conventional bombs, fragmentation bombs, howitzer
shells, ammonium nitrate, and boosters.  Principal units of the original installation were three
bomb loading lines, one booster loading line, an ammonium nitrate line, and the necessary
storage, administrative, and service buildings.  Bomb production began in September 1942 and
continued until August 15, 1945.320  Nichols supervised the initial installation, additional
construction and modifications when a fourth bomb loading line was added in 1944 and another
was converted to a 105mm shell loading line, and further expansions to add a fifth bomb loading
line in 1945.  Total cost of the plant, including land, buildings, machinery, and equipment, was
nearly $21 million.*

Freese and Nichols provided complete architect-engineer services at Pantex as part of an
"architect-engineer-manager" type of contract.  The newly devised A-E-M contract was a
significant development.  It was praised by industry observers for requiring engineers and
contractors to team up on a job, thus bringing together design and construction talent from the
start of a project.  In building Pantex, Freese and Nichols' teammate was the McKenzie
Construction Company of San Antonio, organized in --------------------
*After the war ended in 1945, the plant closed.  Five years later, it was reactivated for the
manufacture of conventional high explosives and the assembly of nuclear warheads.  Pantex
today is the final assembly plant for all nuclear weapons in the United States.321

1912 by A. J. McKenzie (1883-1952).  Under the A-E-M arrangement, Freese and Nichols hired
the engineering design staff, drew up plans and specifications, prepared advertisements for
construction contracts, set the work schedule, and inspected and supervised the construction of
all buildings, utilities, and other facilities.322

Key personnel who worked for Marvin Nichols at Pantex included Forester E. Woodruff,
James C. Sells, and Joe B. Mapes.  Woodruff had joined Freese and Nichols in 1940 as an
electrical design engineer.  Before going to Pantex, he had been in charge of inside and outside
electrical work at Camps Hulen, Barkeley, Swift, and Fannin; the Hereford prisoner-of-war camp;
and the Houma blimp base.  The work included design of all distribution systems, electrical
wiring, and controls in such facilities as laundries, bakeries, ice plants, and gasoline pumping
plants.  After completing his work at Pantex, Woodruff was made assistant project manager in
charge of electrical equipment installation and operating performance checks.

Sells, a 1937 landscape architecture graduate of Texas A&M College, joined the firm in
1941.  Before Pantex, he had assisted with design and site layouts for Camps Swift and Fannin
and the detention camp at Hereford.  Sells would have a fifty-year career with Freese and Nichols



as design engineer, project engineer, and project manager on a long list of assignments including
water and sewerage systems, site development, water and gas system appraisals, railroad work,
and construction administration.  He would contribute to water and sewer system improvements
in some 32 Texas cities and seven water districts.

Mapes, a 1937 civil engineering graduate of Texas Tech University, began his engineering
career with the Texas Highway Department.  He went to Pantex in 1942 as a road and street
planning engineer.  He designed seventy miles of roads and railroads including grading and
drainage.  When the initial installation was finished, there was no other work for Mapes at Pantex,
so he went to Oklahoma City to test for the Navy.  His examiners promised to call him up in
sixty to ninety days and assign him to the Seabees as an officer.  In the meantime, Mapes needed
an income.  He went to Fort Worth as a structural stress analyst with Consolidated-Vultee
Aircraft Corporation.  During his year there, the Navy never called.

Mapes returned permanently to Freese and Nichols in 1944.  Reassigned to Pantex, he
was roads and railroads engineer during the plant expansion in 1944-45.  He planned layouts of
paved highways, prepared drainage plans for highways and railroads, ran a soils and concrete
testing laboratory, and supervised a concrete batching plant.  He also had a hand in the planning
and construction of blast levees.  The dirt levees were built around the bomb loading lines to
contain any accidental explosions.  Fortunately, nothing blew up during Mapes' time at the plant. 
He would remain with Freese and Nichols through the 1980s as project engineer, project
manager, and senior design associate on such major works as the Dallas/Fort Worth Turnpike
and the Lake Texoma-to-Lake Lavon diversion (see chapter 21).

Pantex as Mapes knew it in the 1940s was a place of controlled frenzy.  Engineers and
draftsmen worked as many hours per day as they could physically and mentally tolerate, six and
a half days a week.  Late-night sessions to finish drawings were common.  Most of the
engineering staff shared one large workroom, each at his own drafting table.  Overseeing the
activity from his private office at one end of the common hall, Marvin Nichols kept the whirlwind
of work from deteriorating into chaos.  

"He was a good engineer and a good businessman," remembered Mapes.  "He was a good
manager.  It was a smooth operation for as fast as things were going."323

During the Pantex years, Nichols practically lived at the Herring Hotel in Amarillo.  He
went home to Fort Worth only rarely, for occasions such as son Robert's high school graduation
in May 1942 and, if he was lucky, for the Thanksgiving or Christmas holidays.  Most of his time
he split between Amarillo and Washington, D.C., with occasional trips to Bastrop, New Orleans,
Houma, San Antonio, and other Freese and Nichols job sites.  Jim and Bob Nichols saw their
father at Amarillo from time to time, but the visits grew fewer after 1943 when Jim joined the
Army and Bob entered Texas A&M College.  

Jim found himself at one of the most isolated army camps in the country when he was
stationed briefly at Fort Leonard Wood, Missouri, in the heart of the Ozark Mountains, in March
1943.  Leonard Wood was the main training and replacement center for the 7th Corps Area.  The
nearest hard-surfaced highway was five miles from camp and the nearest railroad 25 miles away. 
Building materials and supplies were trucked in over backcountry roads.324  While Jim could
appreciate the engineering achievement of building a 6,500-acre, 40,000-man encampment in a
near-wilderness, he was happy to leave the hinterlands after six weeks.  Reassigned to Iowa City,
Iowa, he graduated from an Army specialized training program in January 1944 and was sent to
Camp Crowder, Missouri.



Bob, meanwhile, was in his freshman year as a civil engineering student at Texas A&M. 
Both young men visited home as their duties allowed.  One weekend two months before D-Day,
when Marvin Nichols was able to break away from Pantex, Bob and Jim joined their parents for a
family holiday at the Nichols' 540-acre farm near Chisholm, northeast of Dallas.  The respite from
wartime concerns was brief.  Soon Bob was back at college, Pvt. Nichols had returned to his unit,
and their father was in Amarillo overseeing preparation of an industrial facilities inventory at
Pantex.  

Civilian Projects
Grappling daily with the complications of a wartime economy, the scarcity of basic

building materials such as steel, copper, and cast-iron pipe, the lack of any but second-hand
equipment, and the difficulty of keeping labor, Freese and Nichols handled some 120 engineering
projects during the 1940s, civilian as well as military.  Besides its extensive work for the Army
and Navy, the firm designed and supervised dozens of civil and municipal jobs.  Most of the
work related directly or indirectly to the national war effort.  

Some representative civilian contracts during the first half of the 1940s included: an
investigation of salt water disposal problems in the East Texas oil field for the State of Texas and
an examination of the salt water disposal facilities of Sinclair Refining and other oil companies
(1940); new water filtration and pumping plants at Oklahoma City and water, sewerage, and
electric improvements at Natchitoches, Louisiana (1941); improvements to the Lake Halbert Dam
at Corsicana and sewage system extensions in Fort Worth to serve the city's new bomber plant
(1942); water system improvements, a ground storage reservoir, and additions to Fort Worth's
Holly pumping station in association with Joe J. Rady, plus a water supply study at Norman,
Oklahoma, for the Federal Works Agency (1943); a master street and drainage plan for Bryan,
Texas, and review of plans and specifications prepared by the resident engineering firm V. V.
Long and Company for the Bluff Creek water filter plant at Oklahoma City (1944); special studies
on salt water disposal and a report on the cost of water production for the city of Beaumont, and
a report on the feasibility of using Lake Texoma as a source of water supply for the North Texas
city of Sherman (1945).

Freese and Nichols' non-military clients also included the San Jacinto River Conservation
and Reclamation District of southeast Texas.  Created by the Texas Legislature in 1937, the
district was granted certain rights to the development and use of the waters of the San Jacinto
River, but it existed as little more than a "paper agency" at first, hampered in its operations by
lack of funds.  The district retained the firm as its consulting engineers beginning in 1939.  One of
the firm's first assignments, in 1942, was to prepare an estimate of the cost of a dam on the East
Fork of the San Jacinto below Luce Bayou, northeast of Houston.  Taking the estimate to Austin,
Freese conferred with the State Board of Water Engineers regarding plans to develop the San
Jacinto River, including the dam and a canal the district proposed to build to supply fresh water
to the Humble refinery and other war industries at nearby Baytown.

The district applied to the Federal Works Agency for a grant to build a system that would
shunt water from the river to the industries located along the Houston Ship Channel.  Disputing
the district's jurisdiction over the Harris County portion of the watershed, however, the City of
Houston filed a competing application for construction of the same project.  Because legal
difficulties were threatened by the district if the city attempted to build the project itself, the
Federal Works Agency undertook construction of the water system as a war emergency public



works job.325

The need was great for a surface water supply to serve industrial users along the ship
channel, to supplement the groundwater supplies upon which the city and the industries relied
entirely.  It was a matter of military significance because Houston was home to a score of defense
plants, including such vital war industries as refineries, chemical plants, steel mills, and shipyards. 
As wartime needs intensified the demand for water, underground water levels began dropping
precipitously.326

The $2 million Harris County War Industries Water Supply Project, financed and owned
by the Federal Works Agency, consisted mainly of a pump station on the San Jacinto River, two
open canals, and two earthen reservoirs.  The West Canal, nineteen miles long, and the Sheldon
Reservoir supplied water to industries along the ship channel west of the river; the East Canal,
sixteen miles long, and the Highlands Reservoir served industries on the east side of the river. 
Total capacity of the system was 85 MGD.327

At the request of Houston's city manager, Freese and Nichols worked with the City's
engineers to develop a plan whereby the City and the San Jacinto River District could purchase
the FWA canals and pump station.  Consulting engineers Haile & McClendon of Houston were
associated with them on the project.  After a long series of negotiations, the City of Houston
bought the west canal from the FWA and the District purchased the east half of the federal
properties.328

On some of the firm's civilian work during the war years, Freese and Nichols took a
financial loss.  In a report to the Chief of Army Engineers in September 1942, the partners listed a
loss of about $6,500 on commissions of approximately $43,400 in 1940 and a loss of $8,200 on
commissions of $79,450 in 1941.  Those were the years the firm was engaged primarily on
Camps Hulen, Barkeley, and Swift and the figures did not include any commissions or expenses
on the work for the War Department.  "The losses sustained in our regular professional
operations during 1940 and 1941 . . . were due largely to the absence from the office of the
partners with the resulting loss of efficiency and due to the expense of hiring other supervision in
their stead," Freese explained.329

One of those hired to man the office during the frequent absences of the partners was
William Grant.  An 1897 civil engineering graduate of the University of Nebraska, Grant also had
completed two years of graduate work in sanitary engineering at MIT, an academic qualification
that had become almost de rigueur for Freese and Nichols associates.  A former bridge engineer
with the Nebraska State Highway Department and an engineer examiner for the Public Works
Administration, Grant had come to Fort Worth with the PWA in 1934.  He was 68 when he
started work for Freese and Nichols in 1940.  Grant remained with the firm until his death in
1955.330

Freese's Army Service
After completing Camp Fannin at Tyler, the Hereford enemy alien camp, and design of

the water filter plant for Camp Hood, Freese was recruited on November 23, 1943.  He was
commissioned a Major in the Specialists Reserve Corps of the U.S. Army in the Allied Military
Government Branch.  As an Economics officer, he expected to have responsibility for overseeing
the rebuilding of water and sewer systems in Germany once the country was occupied and
controlled by Allied forces.

By Thanksgiving Day, Freese had cleaned off his desk and been fitted for a uniform.  He



attended a farewell party at which the office staff gave him a wristwatch.  On December 1, 1943,
he reported for duty at the School of Military Government, University of Virginia, Charlottesville. 
Ahead lay two years' service in England, France, and Germany, primarily on the staff of Gen.
Dwight D. Eisenhower, supreme commander of Allied forces in Europe.



Chapter 13
DISARMING THE GERMAN WAR MACHINE

The School of Military Government at the University of Virginia was activated to train
officers like Freese, who would be administering military governments in Allied-occupied
territories.  Freese had eight weeks of instruction at Charlottesville, including classes in French,
lectures on Japan and Germany, and instruction in the rules of land warfare.  

On January 19, 1944, he was advised of forthcoming orders to the overseas pool at Camp
Reynolds, Pennsylvania.  His wife and children came to Charlottesville to attend the exercises at
which he received a certificate denoting successful completion of his courses.  On January 24, the
family saw him off on a special train to Camp Reynolds.  There Freese's training included
infiltration courses under machine-gun fire, pistol and carbine practice (much of it done in the
mud), gas mask practice in a gas chamber, training films on booby traps and censorship, and
more courses in French.  As the day of departure drew near, there also was a lecture on packing
for the sea voyage to Great Britain.

In late February, after four weeks at Camp Reynolds, Freese embarked at Boston for
Halifax, Nova Scotia, aboard an LST (landing ship tank) built at Evansville, Indiana, by the
Missouri Valley Bridge and Iron Company.  At Halifax, Freese transferred to LST 493.  His
vessel joined a large convoy for the fifteen-day crossing to Scotland.  The flat-bottom LSTs,
designed for landing troops and equipment on beaches, were rough in traversing ocean waves. 
Most meals on the Atlantic crossing were taken standing up.  The convoy of ships was circled
continuously by two gunboat corvettes.  The escort detected several German subs and sank one
about four days before the convoy arrived in Scotland.

Landing at Greenock on the River Clyde, Freese went by rail to nearby Glasgow, then
took the night train to London.  He saw extensive air raid damage in the city.  He proceeded to
the U.S. Army's Camp Shrivenham, about fifty miles west of London.  Upon his arrival in March
1944, Freese found Captain (later Major) A. H. Woolverton, who had been a principal hydraulic
design engineer for Hawley, Freese and Nichols from 1928 to 1934. 

During his first six or seven weeks at Shrivenham, Freese's training was much the same as
at the School of Military Government and Camp Reynolds.  He had pistol practice, gas mask and
arms instruction, and training in the care and use of the Army's general purpose (G.P.) vehicle, or
"Jeep."  He took six-mile hikes, packing equipment; practiced tent pitching; and attended more
French classes.  Additionally, he heard lectures on English and European water plants and the
London water and sewer systems.  Freese made an inspection tour of London's Magden Sewage
Treatment Plant.  

While at Shrivenham, Freese acquired a bicycle which he rode over a large part of Great
Britain.  Usually he bicycled on weekends with one or more friends.  For long trips away from
London, it was customary to put one's bicycle in the baggage car of a train without checking it,
then reclaim the bike at destination.  In this way it was possible to explore a section of Scotland,
for example, over a weekend.  

When he was not bicycling, Freese spent many of his free weekends with the Peck family
at Cambridge.  During World War I, Major E. Saville Peck, one of Cambridge's leading citizens,
had been stationed at Camp Bowie, Fort Worth.  He had been well treated by local residents and
so retained a lifelong fondness for Fort Worthians.  Major Peck had befriended Freese when the



young engineer attended Trinity College, Cambridge, in 1923, and still treated Freese as a
member of his family twenty years later.  Their warm relationship would be continued by the
Pecks and the Freeses for several generations.  Sponsored by the Major, Freese became an
honorary member of the Cambridge Rotary Club.

Dodging Bombs in London
After several weeks at Shrivenham, Freese was stationed in London in late April 1944 and

remained there for most of the rest of his year's stay in England.  He had told the Assignment
Board he preferred water and sewer work, and was pleased when ordered to London to make a
study of German water and sewerage plants.  The height of the bombardment of London
occurred during this period.  Freese's diary entry of July 6, 1944 (one month after D-Day) reads:
"Work on allocation of personnel. . . . Fly bombs.  Churchill makes speech--10,000 fly bomb
casualties in London, 3,000 dead since June 16th."  

Time and again, as shrieking air raid alarms warned of incoming V-1 flying bombs, Freese
watched parts of the city reduced to rubble.  One bomb hit a nearby hospital, another passed low
over the Penn Court Hotel, another fell in Hyde Park scarcely one hundred yards from Freese as
he walked to his hotel after work.  Initially, Freese roomed at the Penn Court and officed at
Prince's Gardens, both within a few blocks of Hyde Park.  Both buildings were struck by flying
bombs, but on each occasion Freese chanced to be at the other location.  While he was at work, a
buzz bomb hit the Penn Court, destroying his quarters and the bicycle on which he had toured
much of England, and forcing Freese to move to the Park Lane Hotel.  

During a nighttime bombing raid while he was at his hotel, a bomb fell in the Prince's
Gardens block and smashed his offices.  The damage was repaired and Freese continued to office
in Prince's Gardens until he was transferred to SHAEF (Supreme Headquarters, Allied
Expeditionary Forces) and moved to an office in Bushey Park.  

LST 493, the landing ship on which Freese had crossed the Atlantic, was shelled while
landing troops for the Normandy invasion in June 1944.  It came to the navy yards on the River
Thames for repairs.  Several of the boat's officers called on Freese in London, and he went out to
the docks for supper and a visit on the LST.  The boat's crewmen seemed more concerned with
the buzz-bombing of London than they had been with the shelling of their vessel at the troop
landing in France.

By reason of his profession, Freese had been recruited to oversee the rebuilding and
continued operation of the German water and sewer systems upon the anticipated occupation of
the country by Allied forces.  For the first four or five weeks of Freese's stay in London, he was
engaged largely in preparing a three-volume handbook describing water and sewerage systems in
Germany.  Most of the research was done at the library of the Institution of Civil Engineers.  

Freese's final months in England were devoted to studying the organization and functions
of the Economics branch of the planned Allied Control Council for Germany.  At times during
this period and in the absence of superior officers, Freese took over as acting executive officer of
the Economics section.  In December 1944, he was chosen to represent the Economics Division
on the Combined Intelligence Objectives (CIOS) Committee at London.  Later, he was the
representative of the Control Council for Germany on the Grey List Panel of CIOS.  The CIOS
provided intelligence not only with reference to Nazi officials, but also the entire German
economy.  The Grey List Panel met regularly in London.  During 1945, after Freese was
transferred to the Continent, he would attend meetings about once a month, managing to find



planes that would fly him to London from Paris, Frankfurt, Berlin, or wherever he was stationed.
The demands and scope of Freese's responsibilities are suggested in his letters to Marvin

Nichols.  One dated December 10, 1944, begins:

Am busier than I have ever been in the Army and usually have to work Sundays to keep
up.  A majority of our group are generals, admirals, ambassadors and colonels, leaving the Lt.
Cols. and Majors and the few Captains to do most of the spade work.  For the time being I have
charge of three sections of our division, Planning, Intelligence, and Water and Sewage, the latter
two pretty well taking care of themselves (a civilian and a Wac [Women's Army Corps] Ph.D. are
"wheelhorses" in the Intelligence Section).331

Little had changed when Freese wrote again six weeks later:

Have been working Sundays and evenings for the past month but am taking this Sunday
off and have a chance to do a little letter writing.  For the present I am acting chief of two
sections, Planning and Intelligence, of our division, and also represent the Group on a committee
under the Combined Chiefs of Staff. . . .

We are watching the Russian campaign closely, not only in hopes that the Germans will
be knocked out but also by reason of its effect on our own operations.  The imminent meeting of
the "Big Three" should firm up our future policies toward Germany.  I think U.S. policy is fairly
definite, probably nearer the Russian than the British position.332

In a letter March 30, 1945, Freese added: "Germany seems to be breaking up fast, so fast
that it is difficult to get a very clear picture of the overall situation.  I am still handling the
Planning Section of the Economic Division and the Economic Intelligence Branch.  Have three
other intelligence jobs, one with the Group, and two outside. . . ."333

To France and Germany
The Economics Division was transferred to Versailles the first of April 1945.  Freese was

billeted in a fine French house and officed in view of the Gardens of Versailles.  He was stationed
there seven weeks.  Prior to V-E Day, the unconditional surrender of Germany, May 8, 1945, the
Economics Division was concerned with the current locations of the German government
ministries and plans for their decentralization, the disarmament of war industries, and the
detention of "industrialists."  
In the absence of Brig. Gen. William H. Draper and Col. J. R. Gilchrist, Freese was in charge of
the Economics Division.  In May 1945 he was promoted to Lieutenant Colonel.

Ten days after the German surrender, Freese and a group of British and American
Economics officers went into Germany to investigate Ministry of Economics targets.  They
searched for Nazi records and documents in the Thuringia region of what would become Soviet-
occupied East Germany.  The officers questioned a number of major and minor German officials
and examined sensitive records pertaining to industrial production, money, and personnel.  One
particularly exciting find was a roster of Nazi party members that had been hidden in a salt mine
in the Harz Mountains.

The rest of Freese's time at Versailles was devoted to investigating Hitler's master builder,
Albert Speer, and Speer's Ministry of Armaments and War Production.  Freese directed the



interrogation of Speer and his subordinates with regard to German war industries, for the purpose
of complete demilitarization of Germany, provision of reparations, and destruction of the
remaining armament plants.  

It became apparent that the Germans themselves could be depended on to manage the
day-to-day operation of most of the German economy.  In particular, it was clear that local water
superintendents could manage their municipal water and sewer plants quite well on their own,
with no need of Freese's supervision.  The original reason for his enlistment--to oversee the repair
and operation of German water and sewer systems-- dissolved as the German plant
superintendents proved their ability to do the work themselves.  

In light of these developments, Freese was transferred to SHAEF at Frankfurt in June
1945 and installed in an office at the I.G. Farben plant at Ho"chst.  I.G. Farbenindustrie, a
monopolistic cartel for the centralization of the German chemical industry, had been a critical cog
in the German war machine.  After the central offices and all I.G. Farben properties in the U.S.
Zone were seized, no production was permitted except for medical and sanitation supplies, soap,
fertilizer, and similar products allowed under U.S. policy.334

Freese spent most of the next two months conferring with Eisenhower's staff at Frankfurt
in planning the implementation of Joint Chiefs of Staff Directive 1067.  JCS 1067, Eisenhower's
directive for administering the American zone in Germany, was notorious for its sweeping
prohibitions.  It forbade Americans to associate with Germans; prohibited the employment of
Nazis as executives or skilled workers, no matter how efficiently they might do their jobs; and
restricted the production of iron, steel, chemicals, automobiles, and other such products to
absolute minimums, thus preventing the Germans from exporting the goods they depended on to
earn foreign currency.  Representing the Economics Division, Freese attended meetings with Lt.
Gen. Lucius Clay, deputy military governor of the U.S. Zone under Eisenhower; and with Calvin
Hoover of Duke University, chief of Economic Intelligence and economic adviser to the U.S.
Group Control Council for Germany. 

At the end of July, Freese learned that perishable foodstuffs were rotting on the vine in
Bavaria while people faced starvation in neighboring Austria.  Though he had no direct authority
in the matter, he authorized the transfer of perishable produce from Bavaria across the border into
Austria.  His actions were later sustained by his superior, Gen. Draper.

When the Potsdam Agreement reached by Truman, Stalin, and Churchill was issued
August 2, 1945, Freese and his SHAEF adviser, Laird Bell, were transferred from Frankfurt to
Berlin.  They were billeted with Col. Gilchrist in a fine residence with a garden, across the street
from Gen. Clay's residence.  A cook, butler, and gardener were provided them.  These quarters
and household staff would prove invaluable for entertaining and negotiating with Quadripartite
Committee representatives from Russia, England, and France.

General Lucius D. Clay
Freese and Lucius DuBignon Clay knew of each other well before the war brought them

together in Germany.  A 1918 engineering graduate of the U.S. Military Academy at West Point,
Clay (1897-1978) spent his early military career serving with engineer troops, as an instructor at
West Point, and on river and harbor assignments.  After a year with Gen. Douglas MacArthur in
the Philippines, he came to Texas in 1938 as district engineer for the Army Corps of Engineers at
Denison, in charge of design and construction of the Denison Dam and reservoir.  

While stationed at Denison, Clay (then a Captain) joined the American Society of Civil



Engineers and the Texas Section, with the grade of Member.  Through the local section, he
learned of the work of Freese and Nichols on dams and reservoirs in Texas and at Oklahoma City
and knew Simon Freese by name and reputation, if not personally, at least five years before
Freese was billeted across the street from Clay in Berlin.

The plans for Denison Dam, a $54 million flood control and power project on the Red
River, were approved by the Chief of Engineers in May 1939 and construction began on August
22.  Clay's military duties prevented him seeing the work through to completion.  In September
1940, he was relieved as district engineer at Denison to assume a new post in Washington, D.C. 
He was assigned to the Civil Aeronautics Administration and organized and directed the national
emergency program of airport construction in 1940-41.  Under the defense airports program,
nearly 300 airports were improved and enlarged and about 200 new ones were built in the
continental U.S., Alaska, and various Pacific islands.335  

In March 1942, Clay was promoted to brigadier general and appointed assistant chief of
staff for mate' riel.  He served in Washington for the duration of the war, except for a three-week
stay in France during which he unsnarled shipping at Cherbourg, the principal port of entry for
Allied supplies.  His performance at Cherbourg earned him a reputation as the Army's top
trouble-shooter.  

During Clay's years in Washington, Denison Dam was completed.  At 15,350 feet long
and 165 feet high, and containing 22 million cubic yards of material, the dam was the world's
largest rolled-fill earthen embankment.  Marvin Nichols attended the dedication ceremonies July
1, 1944.  Three months later, President Roosevelt signed a bill naming the Texas-Oklahoma
reservoir Lake Texoma.  The lake was the first large Corps of Engineers project affecting Texas
under the 1936 Federal Flood Control Act (see chapter 6).336

In 1945, Clay became deputy military governor of the U.S. Zone in Germany.  Two years
later he succeeded Eisenhower as military governor and commander-in-chief of U.S. armed
forces in Europe, rising to the rank of full general.  When the Soviets blockaded West Berlin in
June 1948 in an attempt to force the Western powers out, Clay instituted a massive airlift to
transport supplies in.  The operation caused the Communists to lift the blockade in May 1949,
after 327 days.  Credited with saving the Western sector from starvation, Gen. Clay was
acclaimed the "hero of Berlin."337

For his achievements, Clay received the Distinguished Service Medal three times, the
Legion of Merit, and the Bronze Star.  He would be elected an Honorary Member of the
American Society of Civil Engineers in 1948.  

Implementing the Potsdam Agreement
Before the Potsdam Conference in the summer of 1945, the planning of the Military

Government of Germany was devoted to carrying out Joint Chiefs of Staff Directive 1067. 
Decisions reached at Potsdam modified certain implacable policies of JCS 1067 toward occupied
Germany.  The conferees agreed that the German people should be given the opportunity to
prepare for the eventual reconstruction of their lives on a democratic and peaceful basis.  

Freese spent many hours in August 1945 analyzing the Potsdam Agreement and
determining what would be necessary to carry it into effect.  The agreement provided for
administration of the country to be transferred to the military commanders of the U.S., the USSR,
Great Britain, and France, in their respective zones of occupation.  The four-power Allied Control
Council was to settle questions pertaining to Germany as a whole.  The four occupying powers



agreed to disarm the country, outlaw the Nazi party, decentralize the economy, and take
reparations from their respective zones of occupation, with additional compensation to be
provided the USSR because the Soviets had suffered more than any of the other major powers.

The Office of Military Government for Germany (U.S.) was established to administer the
American zone.  Upon Freese's transfer to the Berlin office of the Military Government, he was
assigned to edit the first monthly report of Military Governor Eisenhower, dated August 20, 1945. 
The preparation of the report was substantially the work of Calvin Hoover, chief economic
intelligence adviser to the U.S. Group Control Council.  Editing it gave Freese a chance to study
the massive problems facing Germany, from shortages of food and coal to the wholesale
dismantling of German industrial plants.  Troubled by the enormity of the problems and the
difficulty of negotiating solutions on a quadripartite basis, Freese longed to return to familiar turf. 
"Am itching to get back into engineering work and turn my share of this economic chaos over
here over to a wiser man than I am," he confided to Nichols, adding:

"Quadripartite agreements are hard to work out due to fundamental conflicts of interest. 
Russia wants reparations above everything else and doesn't particularly care whether the
Germans starve or not.  U.S. policy is to leave a level of industry which will thoroughly
demilitarize Germany and at the same time allow enough industry to pay for imports of
foodstuffs sufficient to prevent starvation.  There is considerable question as to whether Germany
will be able to support her present population in the future."338

On the Home Front
During Freese's two years in the European theatre, the firm of Freese and Nichols

continued to pay his salary and he in turn remitted his army pay to the firm.  Though hampered
by distance and spotty mail service, Freese kept up as best he could with events at home, both
business and personal.  The news from Fort Worth was mixed.  Marvin Nichols and staff were
fully occupied with the Pantex Ordnance Plant and other military and civilian assignments, and
financially the firm was doing as well as could be expected.  Nichols' letters to Freese describe an
enterprise inundated with work and struggling to cope with war-induced shortages of materials
and labor.  

"Everything moving--but at times it slows down in spots to about a walk," Nichols wrote
in June 1944.  "The principal thing on my mind just now is how to manage to show a profit on
smaller jobs with the salary scales we have. . . . However, under all the conditions I guess we are
doing better than anyone else."339

For Freese's information, he listed the firm's dozen works-in-progress for late 1944.  These
included the Fort Worth North Side and South Side concrete water storage reservoirs;
improvements to the Holly pump station; proposed improvements to the Fort Worth sewage
treatment plant; and various jobs at Amarillo, Big Spring, Abilene, Sweetwater, Natchitoches,
Bonham, Bangs, and Bryan.

Helping Nichols handle the load was the firm's newest design engineer, Ocie C. Allen.  A
1939 civil engineering graduate of Texas A&M College, Allen came to the firm in September
1944 after nearly four years with Pan American Airways.  Under Pan Am's airport development
program, he had planned some twenty major airbases throughout Latin America.  In a forty-year
career with Freese and Nichols, Allen would specialize in water and sewerage work including
water supply, water and sewage treatment, and pump stations.

Outside the office, the Nichols family was coping with a barrage of new developments,



some of which brought joy and others tears.  Jim Nichols telephoned from Joplin, Missouri, on
Christmas Eve 1944 to give his parents the news of his marriage that afternoon.  The bride was
Billie Louise Smith of Parsons, Kansas.  In January, the newlyweds moved to New Jersey, where
Jim had been reassigned to Ft. Monmouth.

Less than two months after the happy if sudden occasion of his son's wedding, Marvin
Nichols was laid up with a hip injury sustained in an automobile accident at Argyle, Texas, south
of Denton.  His car slid on wet pavement and left him with a painfully pinched nerve in his hip. 
For six days he was confined to bed, then worked at the office half-days for about a week. 
Hobbling about on crutches, he managed to get around somewhat better after employee James
K. "Jimmy" Alewine found some rubber tips for them.340

Nichols recovered sufficiently to return to his Pantex job at Amarillo.  Shortly after
leaving Fort Worth, he learned of the death of Sue Terrell Hawley, widow of Major Hawley.  She
died March 28, 1945, at age 73.  Twelve days later, on April 9, Nichols lost his father, the Rev. J.
Marvin Nichols, a retired Methodist minister.  And three days later, on April 12, the nation and
the world were stunned by the sudden death of President Franklin Roosevelt.  

The emotional roller coaster continued through the autumn of 1945 with the dropping of
the atomic bomb on Hiroshima and Nagasaki and Japan's subsequent surrender on August 14. 
The costliest war in history was over.  In a letter to Freese, Nichols warned of difficulties ahead as
the nation faced reconversion from a war economy to peacetime pursuits:

The suddenness of the Japanese surrender has most severely affected the national
economy and that in turn is reflected in our state, local and community affairs. . . . an official
statement yesterday advised the nation that we would have 5,000,000 unemployed within three
months and 8,000,000 by early spring.  All war contracts have been drastically cut yesterday and
today.

As a result Consulting Engineers are being urged and pressed to complete plans and
specifications immediately in order that the construction industry can get underway to relieve the
surging unemployment.  We are being pressed on every hand.  I feel that it is our obligation to
respond to the fullest extent possible.  As we are known throughout the southwest as the leading
engineers, it will be necessary for us to pick up an additional load if we are to assume our
obligation to returning soldiers that jobs will be waiting for them.  The jobs are not here today.

Specifically our situation is this:
City Council of Fort Worth today ordered an election for $20,000,000 for municipal

improvements.  A substantial amount of this will be for water and sewerage improvements.  We
have been advised that a large part of this is to be done in our office. . . .

It has been indicated to us that we will be employed by State Highway Department to
design two interregional highways through Fort Worth.  I have formed an association with Joe
Rady for this purpose.

Numerous other clients are pressing us for action on work which we of necessity had to
delay on account of engineering work we were doing for the Government. . . . 

Rural Electrification Administration has a tremendous program underway--planned to
relieve unemployment and to provide additional food from the farms.  Food is desperately
needed throughout the world.  We have thirteen projects under way.

The above all adds up to an urgent need for you to be back at the office in order that we
may do our part in reconversion.341



By October, the firm's situation was dire.  High wages, unavailable materials, and
inexplicable government policies left Nichols shaking his head.  He wrote:

Conditions here defy a rational analysis.  Labor is demanding 52 hours pay for 40 hours
work--or an increase
of 30%. . . . Salaries and wages are apparently to be maintained at war time levels (present law
prohibits their being lowered). . . . 

There are many unemployed--but none particularly wish to work.  Returning veterans are
slow to resume their civilian job status.  Everyone has money in his pocket and is just looking
around.  As a result production is slow in many commodities.  Scheduling deliveries is worse
than at any time during the war.  As a result it is now my opinion that there will be many
unemployed next spring with no money and no jobs.  It is a senseless situation. . . . But in spite
of it all there will be a moderate inflation and prosperity generally for perhaps 5 years.

We are extremely busy--but it is possible that we are like the farmer who was raising pigs
on a falling market--"May not be making any money--but are handling a lot of pork." . . . 

We have 30-35 on our payroll, 60 to 65 more or less active jobs or contracts.  Monthly
expense about $10,000.  Believe we are making a profit--but doubt that it is a fair profit for the
work involved.  But every business in the U.S. is in the same boat. . . . 

About 40% to 45% of our expense is on REA.  We have 13 co-ops and I understand we
will be selected on the 14th at Athens soon.  Believe our fees on REA for 12 months should run
$75,000 plus.

We hope you will make it back by January 1st.  We have plenty for you to do as it now
stands and I have a feeling more work could be obtained.  About all I've had time to do has been
to take the orders--haven't really hustled for work as haven't had time. . . .342

Quadripartite Negotiations
Unfortunately for the firm, Uncle Sam also had plenty for Freese to do.  In August 1945,

upon formation of the Quadripartite Committee that was to handle the establishment of Central
German Administrative Agencies, Freese was appointed the U.S. representative to the
committee.343  

The Allied Control Council required unanimous agreement by the quadripartite parties
before any decision became effective.  Once the U.S. position on a particular matter was
determined, it was up to Freese to work out a unanimous agreement with the other three parties. 
In most cases of different positions on a matter before the quadripartite representatives, it was
possible--and often most desirable--to resolve differences by personal conferences rather than at
a formal meeting of the four representatives.  Freese and his adviser Laird Bell found that a
favorable atmosphere for relaxed discussions was provided by evening dinners in their Berlin
home.  Dinner conferences, such as might be attended by the Soviet representative, Maj. Gen.
Shabulin, his aide Major Petrov, and a female interpreter, and at other times by Monsieur
Sargent, member of the Economics Directorate for France, and by Allen Dulles of the Office of
Strategic Services, proved very constructive.

In a letter to his wife September 14, 1945, Freese described an early meeting of the
Economics Directorate:



      Betty mine--The Economic Directorate started in at 11 this morning and finished about 4:30
this afternoon. . . . Sir Percy Mills and Brigadier Boda [representing the British], Monsieur
Sargent and his French advisors, Maj. Gen. Shabulin and his Soviet advisors, and Mr. Bell and I
sat along with our interpreters on the four sides of the big table.  They all expressed concern over
Gen. Draper's illness and then we got down to business.  It was like a poker game with high
stakes and no limits.  We worked on reparations
first; the Soviets want factories out of the Western zones right now; that is all right with us except
that we want the Level of Industry Board to determine first what is required to be left for the
minimum German economy. . . . Coal was next on the agenda which was easy as everyone wants
to export the maximum possible amount to the liberated countries.  Next the Soviets finally
agreed with the other three as to the creation of a central German agency for food and agriculture;
the actual creation of such an agency was referred to the Central German Agencies Committee on
which I am the U.S. representative.  Finally we got around to the cartel law which we and the
Russians are pushing, but which the British were able to defer until next meeting for further study
on their part.
Next to the Control Council and the Coordinating Committee, the Economic Directorate is the
most powerful of the quadripartite bodies and has the reputation of being one of the best run of
all.*Sir Percy is exact, shrewd and forceful; Gen. Shabulin is like a shaggy bear, hard hitting and
smart and with a good sense of humor (which Sir Percy lacks).  Monsieur Sargent is logical, clear
and helpful (when French interests are at stake); Gen. Draper is rated as outstanding even among
this group.  
Anyway, Mr. Bell and I got done what we set out to get done, except for the postponement of
action on the cartel law (which       -------------------
*Briefly, the structure of the Quadripartite Control Council for Germany was as follows: At the
top were the four Allied Commanders-in-Chief, U.S. General Dwight Eisenhower, Soviet Marshal
Gregori Zhukov, British Marshal Bernard Montgomery and, after the liberation of France, French
General de Lattre de Tassigny.  Under the Control Council there was a Coordinating Committee
consisting of one deputy each for the four Commanders-in-Chief.  The U.S. member of the
Coordinating Committee was Lt. Gen. Lucius Clay, who commanded the United States Group
Control Council for Germany, the working staff.  The Control Staff had twelve divisions,
including Freese's division of Economics.  
Gen. Clay wants).  We had a buffet lunch about 1:30.  Gen. Shabulin 
kidded me about my pipe (I being the only one who smoked a pipe); he said that he had opened
the window during the meeting to save the lives of the American delegation.  I expressed a desire
to visit Russia; he said "Fine," that he would invite me to come up with the first factory moved
out of the Western Zones as reparations.344

Keeping his quadripartite counterparts tractable required some imaginative string-pulling
on Freese's part.  He arranged to have his three colleagues flown to General Eisenhower's private
retreat on the French Riviera for a bit of rest and recreation.  On the plane, the British, French,
and Russian representatives got into a game of poker, which the Soviet, Shabulin, won handily. 
As he raked in his winnings, Shabulin declared with glee: "I sure do like this capitalistic system!"

The committee member who gave Freese the most trouble was not the good-natured
Soviet general, but rather the French delegate.  He frequently had instructions from his
government that were contrary to Freese's instructions.  Unfortunately, although France was



included in the four-power Allied Control Council, France had not been a party to the Potsdam
Conference of Truman, Stalin, and Churchill that had created the Council.  Since any decisions of
the Control Council required unanimous agreement by all four parties, France had absolute veto
power.  By November, difficulties with the French had brought negotiations by Freese's central
agencies committee to an impasse.  At this juncture, Freese talked with Gen. Draper about his
release by the end of 1945, and received a redeployment alert on November 9.  

Before leaving Berlin, Freese inspected the two large Berlin sewage treatment plants,
located south of the city in the Soviet Zone.  Lt. Col. John C. Diggs of the Berlin District arranged
for passes.  The German engineer in charge met Diggs and Freese at one of the plants and
escorted them to the other.  Freese found that, while the general designs were not up to U.S.
practice, there were many interesting details incorporated into the plants.

Upon Freese's departure from Berlin, Gen. Draper recommended him for decoration. 
Freese was awarded the European-African-Middle Eastern Campaign Medal and World War II
Victory Medal.  He was released from active duty December 22, 1945, at Camp Fannin, the Tyler,
Texas, army camp engineered by his firm.  He was honorably discharged March 1, 1946.  By
coincidence, Simon's grandfather, W. H. Freese, Sr., had been mustered out of the Confederate
States Army at Tyler after the Civil War.



Chapter 14
WATER FOR WEST TEXANS

Shortly after he returned from Germany, Freese got in touch with his friend Gene Spence,
a former city manager of Big Spring who recently had been appointed to the State Board of
Water Engineers.  Freese and Nichols had worked for Spence on the Big Spring water supply and
had done the engineering for Camp Swift under Major (later Colonel) Spence, post engineer. 
Spence and Freese discussed the serious water supply problem of the Big Spring-Odessa region
of middle West Texas.  They knew that J. B. Thomas, president of Texas Electric Service
Company, which served the power needs of the area, must be as concerned with the matter as
they were.

On February 7, 1946, Spence and Freese met with Thomas regarding a water supply for
Odessa and towns to the east along the Texas & Pacific Railroad.  "This was the beginning of the
most fruitful experience of my life," Freese would reminiscence in December 1989.  "I was age
forty-five at the time and have been engaged on this development for forty-four years, or two-
thirds of my sixty-eight years of engineering practice."  

As a result of their meeting, Thomas sent Freese and Spence on a quest.  Their
assignment: explore all possible sources of water within any feasible economic distance of the
Big Spring-Odessa area.  They were to range up to two hundred miles in any direction to find an
adequate source of good-quality water for the towns along the T&P.  

"Don't spare the horses," Thomas directed.  "We have to have water in that country or it is
going to dry up.  I want you to go crazy looking for it.  I want you to go out to West Texas and
find me some water."345

Thomas envisioned a supply substantial enough to satisfy not just one city, but a group of
municipalities scattered over a wide area.  He knew from firsthand experience how badly such a
supply was needed.  In 1913, barely a year after starting work for Texas Power & Light Company
as a draftsman-engineer, Thomas had been sent to Big Spring to try to rectify the city's water
problem.  The well that served the community was all but dry.  His first brush with water famine
had made a deep impression on the young engineer: without water, the people and industries of
West Texas could not prosper.  If new supplies were not developed, lack of water would surely
doom the western half of the state to an early economic death.  

The withering of West Texas was something Thomas vowed to prevent.  Named president
of Texas Electric Service Company (TESCO) in 1941, Thomas brought to the job his years of
concern both for the people of the plains and for his company, their electric supplier.  "I was as
selfish as a damned hog," admitted the visionary leader, who died in 1986, "because my business
couldn't grow unless the towns in West Texas could grow, and they couldn't grow without
water."346

Embarking on a two-month quest to find that water, Freese and Spence nearly did "go
crazy" in the search.  With Freese driving the car and Spence opening ranch gates, the pair
scoured the countryside from Scurry County to the Delaware Mountains of Trans-Pecos Texas,
much of the way over rough backcountry roads or no roads at all.  They investigated the Davis
Mountains, the Pecos River and tributaries, and the large springs of the Fort Stockton vicinity,
and researched underground water reserves.  While exploring the Delaware Mountains, they
dropped a car axle off in a ditch, a predicament that seemed to amuse the watching antelope. 



Eventually completing a circuit from Colorado City to Marfa to San Angelo, Freese and Spence
logged some 2,000 miles in their effort to assess every possible water source.

By April, they had narrowed the search to the Colorado River.  Their intensive survey
showed the river to be the only source from which Odessa, Midland, Big Spring, Colorado City,
and Snyder could get the quantity and quality of water needed.  Freese reported to Thomas that a
site on the Colorado just above Colorado City was the most feasible for a dam and reservoir. 
From there, water could be pumped to the five communities through a hundred miles of pipeline. 
Freese estimated the cost at about $10 million and the reservoir yield at 26 million gallons a day, a
considerable increase over the 10 MGD available from the five cities' existing wells and small
lakes.347

Backed by the engineers' report and with assurance of aid from Eastern financiers,
Thomas consulted John D. McCall, Dallas attorney and authority on riparian law, regarding
formation and financing of a water district.  He then called a meeting for June 20, 1946, and
summoned a score of city officials and influential business leaders to Big Spring.  There Thomas
presented his grand plan for furnishing water to the five West Texas cities by means of one large
cooperative water project.  

By laying aside their often intense intercity rivalries and cooperating in a joint venture,
Thomas explained, the five communities could ensure for their area the fundamental resource it
required to grow into a productive country.  He pointed out that the region had seen much new
oil development and intensified agricultural practice since 1940.  Both the area's population and
its per capita water usage had increased prodigiously, placing a severe strain on existing water
supplies.  It was a back-against-the-wall situation for many cities forced to cope daily with water
shortages.  Some had to cut off city water several hours every day during the peak summer
months.  Without new and adequate supplies, business would stagnate and the postwar surge of
industrial expansion would bypass West Texas.  Without water, cities would find it a struggle
merely to survive.  In the words of one 1946 Odessa resident, that fast-growing oil town would be
"sunk, that's all, if it doesn't get more water quickly."348  The water problem was beyond the
resources of any one town to solve alone.  The need was too great and the cost too high.  There
must be a multi-city, regional effort to develop new sources.

Thomas' arguments prevailed.  None of the community leaders present that day wanted to
see their hometowns become ghost towns.  Though many were shocked by the $10 million cost
of the regional project, most acknowledged the wisdom of the cooperative approach.  Before the
June 20 meeting adjourned, they had formed the Colorado River Municipal Water Association
(CRMWA) and authorized the filing of an application with the State Board of Water Engineers
for a permit to build a dam and reservoir on the Colorado River.

Soon after the meeting, Freese drove to Bronte, Texas, to advise the Upper Colorado
River Authority of CRMWA's plans for a reservoir.  UCRA also had been considering a reservoir
on the river.  Freese quickly worked up the permit application, which was filed August 3, 1946. 
On October 14, the State Board of Water Engineers considered the application and heard
testimony from Freese and other petitioners for the project.  The board acted with remarkable
speed, granting the permit the following day, October 15.  At year's end, Freese billed TESCO for
$3,295 for out-of-pocket expenses.  It would be Freese and Nichols' only reimbursement for
some years to come, as the firm waived its fee on further engineering studies until Thomas' plans
came to fruition.

"Mr. Thomas always called me his `water boy'," Freese would joke.  "I was his dam



engineer, and sometimes I was not sure he knew how to spell `dam'. . ."349

Complications Arise
Obtaining the permit from the Board of Water Engineers turned out to be the simplest

part of the process.  Over the next three years, CRMWA would encounter many obstacles,
including declining interest of some member-cities.  Snyder and Colorado City dropped out,
followed by Midland in 1949, leaving only Big Spring and Odessa to forge ahead.  

Another complication was the U.S. Bureau of Reclamation's longtime plan to build a large
reservoir near Robert Lee, less than fifty miles downstream from CRMWA's proposed site above
Colorado City.  In choosing which project they would support, CRMWA's cities made speed
their top priority: Which project could be completed faster to relieve their acute water shortage? 
Because proponents of the Colorado City reservoir sought no state or federal aid, but would be
relying entirely on revenue-bond financing, their project would not encounter the years of delay
that had marked the federally funded plan at Robert Lee.  The self-sufficient West Texans
overwhelmingly rejected the suggestion that they buy their water from the proposed federal
reservoir.  Confident they could do the job faster themselves, probably for less money,
supporters of the upstream project chose to move ahead as quickly as possible with their own
reservoir, which would be entirely under their control when built.

Progress was stymied, however, when tests revealed a high chloride content in the water
at the proposed Colorado City site.  Extensive tests, made under the direction of TESCO's John
Hume, verified local reports that the river was salty at times of low flow.  Freese himself found
the water too saline to swallow.  "To test it, I'd take a mouthful, then spit it out," he remembered. 
"My associates found that the farther I spit, the saltier the water was."

The U.S. Geological Survey in cooperation with the State Board of Water Engineers
began daily quality analyses and continuous measurements of the river flow at Colorado City.  It
soon became apparent that chlorides in the water were excessive at low flows and were relatively
high even during flood flows.  After two years of testing, it was clear the high salt content of
water that would flow into and be concentrated in a reservoir at the proposed site would render
the supply unsuitable for municipal use.350

In association with TESCO engineers Hume and H. E. McDowell, and with the
cooperation of the State Board of Water Engineers and USGS, Freese and Nichols made a
thorough investigation of the source of the salt pollution.  They found the salt reached the
Colorado River and its tributary streams near the mouths of Bull and Bluff creeks in the southern
part of Scurry County.  The solution was to move the proposed reservoir twenty miles up the
Colorado to a site above the source of the salt.  The new site straddled the Borden-Scurry county
line just north of Mitchell County.  This move lost 380 square miles of drainage area, but the lost
watershed was recovered through Freese's plan to dam Bull Creek with a 1.25-mile levee and
build a channel 13,000 feet long to divert the Bull Creek flow into the Colorado River reservoir
from a point safely above the salt source.

The change in location of the dam and reservoir would not be approved by the State
Board of Water Engineers until February 5, 1951.  In the interim, in 1949, representatives of Big
Spring and Odessa went to Austin in a down-to-the-wire effort to secure enabling legislation for a
water control and improvement district empowered to issue revenue bonds to finance the project
and administer its operation.  "This proved to be a cliff-hanger, for the bill actually got lost in the
Senate before it was found and was passed on May 28; and then on May 31 (the final day of the



session), a companion bill was adopted along with a bill to permit the cities to contract with the
district," reported Joe Pickle, district secretary-treasurer.  "Gov. Beauford Jester signed these into
law June 8, 1949, just 39 days before he died suddenly."351

In July, by a wide margin, the voters of Big Spring and Odessa approved membership in
the Colorado River Municipal Water District.  CRMWD formally organized August 15, 1949.  Its
board of directors retained Freese and Nichols as consulting engineers.  

Eugene V. "Gene" Spence was named the district's first general manager.  A 1911 civil
engineering graduate of Texas A&M, Spence also was trained in city management and was the
former city manager of San Angelo as well as Big Spring.  As a member of the State Board of
Water Engineers from 1945 to 1949, Spence had been an invaluable ally during the years of
planning for CRMWD.  He became Interstate Compact Commissioner for Texas on the
Canadian, Red, and Sabine Rivers in September 1949 but resigned to become general manager of
the district on January 1, 1950.  He held the position until his death April 4, 1965.  Spence would
be succeeded by Owen H. Ivie, hired in 1953 to supervise district maintenance and operations.352

With J. B. Thomas vouching for it, the district was able to obtain a commitment for
financing of $11,750,000 in bonds at an effective rate of 2.48 percent.  In January 1951, Freese
completed plans and specifications for the district's Colorado River Dam and a pipeline to Big
Spring and Odessa.  Bids for construction were opened February 7.  Elated at the prospect of
finally getting their big project under way, CRMWD officials quickly sobered as they realized the
bids were good for only thirty days.  "The District, in order to have the required money, had to
print, sign, gain attorney general approval, register and deliver the bonds within that short time
period," explained CRMWD secretary Pickle.  "This manifestly was impossible--but somehow it
was done."353

On April 29, 1951, under a hot West Texas sun, ground was broken at the damsite
northwest of Colorado City.  Speaking at the ceremony, Freese predicted that the spot someday
would be under fifty feet of water--a comforting thought to the 60,000 living on the brink of water
famine in Big Spring, Odessa, and also Snyder, which by then had petitioned to rejoin the district.

While Freese and Nichols supervised construction of the district's first lake, work also
proceeded at the Martin County Well Field west of Big Spring.  Development of the ground
water supply was a critical part of the overall plan.  It would provide an interim supply for Odessa
and Big Spring, where the need had grown too acute to await completion of the new lake, and it
would furnish water for "peaking" requirements during the high-demand summer months.  The
well field with its appurtenant pipelines and pump stations was developed on schedule; water was
pumped to Odessa in June 1952.  Residents celebrated at a receiving pond christened "Lake
Ector."  CRMWD well water also flowed to Big Spring in September 1952, touching off another
celebration, held in the high school stadium.

Lakes Thomas, Spence, and Ivie
The district's Colorado River Dam, impounding Lake J. B. Thomas, was completed in

September 1952 but widespread drought prevented the lake from catching an appreciable
quantity of water until the following year.  The initial catch of water in Lake Thomas was far
below the pump intake.  A dam had to be raised around the intake to form a pumping pool, from
which Snyder received its first water in July 1953.  Big Spring got its first water from the reservoir
early in 1955 and Odessa in 1958.  Lake Thomas has a capacity of 204,000 acre-feet and a surface
area of 8,000 acres at service spillway level.



During construction of Lake Thomas, questions arose regarding building the reservoir
over a producing oil field.  Some said it could not be done.  Freese worked out a solution that was
elegant in its simplicity: earthen mounds or islands were built to raise the wellheads of producing
wells above the water level of the reservoir, the mounds serving the same purpose as offshore
platforms at sea in permitting the wells to be operated "in the dry."  The wellheads are serviced by
barges plying the lake waters between mound and shore.

Soon after the completion of Lake Thomas, oil operators in the Permian Basin
approached CRMWD with a plan to use the district's surplus or nonpotable water in secondary
recovery of oil.  The first contract was signed by the Scurry Area Canyon Reef Operators
Committee (SACROC) in June 1953.  Eventually some twenty oil operators would contract for
water from the district for repressuring.  In many cases, waterflooding in the Permian Basin oil
field has meant a doubling of oil recovery.

By the mid 1950s, with population figures curving ever upward in the district's member-
cities, it became clear the CRMWD would need a second reservoir.  Initially the favored site was
in southern Mitchell County, below Colorado City.  In 1960 the Texas Water Commission (the
renamed State Board of Water Engineers) granted a permit for the proposed reservoir, subject to
the district showing ability to control a serious salt problem on the site.  Based on extensive
studies indicating that a Mitchell County reservoir would have an unacceptably high chloride
load, Freese recommended relocating the reservoir downstream to a point above Robert Lee, near
the location long considered by the U.S. Bureau of Reclamation.  Not only would the quality of
water from the Robert Lee reservoir be better than that from Mitchell County, the Robert Lee site
would yield a greater quantity of water at a smaller average cost per million gallons.354

After a lengthy parley with the Lower Colorado River Authority, which claimed to hold
title to most of the unappropriated flow of the river, the district was granted a permit in 1965
authorizing its reservoir near Robert Lee in Coke County.  Financed through the sale of $30
million in revenue bonds at 4.95 percent (supplemented in 1969 by $4.6 million in bonds),
construction began in September 1966 and was finished in 1969.  The new lake was named the E.
V. Spence Reservoir in honor of the district's first general manager.  Water from Lake Spence
first entered the CRMWD distribution system on February 6, 1970.  Spence impounds 488,760
acre-feet of water, more than twice the capacity of Lake Thomas.  Both reservoirs are important
recreational sites for half a million plains dwellers.  The lakes are well stocked with a variety of
fish and have boat-launching ramps as well as dozens of picnic and public camping areas.  In
both lakes, oil production continues from man-made mounds.

Continuing to grow with West Texas into the 1990s, CRMWD would build a third
reservoir at the confluence of the Colorado and Concho rivers twenty-five miles southeast of
Ballinger.  The battle to obtain the permit was long and costly.  The district applied in 1977.  The
following year, the Texas Water Commission heard the application over a period of months,
during which Freese testified as the district's consultant and a key witness.  The hearing was
followed by years of legal challenges.  A permit finally was granted in May 1985.  Ground was
broken May 16, 1987, at ceremonies attended by some 2,000 including Texas Governor Mark
White.  

Constructed under the administration of Freese and Nichols at a cost of $65 million, the
554,000 acre-foot Lake O. H. Ivie will supply customers including San Angelo, Midland, and
Abilene (through the West Central Texas Municipal Water District).  Impounding the lake is the
S. W. Freese Dam, named for the engineer who helped bring CRMWD into existence.  Following



completion of the dam February 6, 1990 (see chapter 22), CRMWD anticipates future
construction of a $100 million, 150-mile pipeline to transport water from Lake Ivie to San Angelo,
Midland, and Odessa, an uphill climb of 2,000 feet.

To deliver water to its customers, the district initially installed 115 miles of pipeline.  A
series of pump stations was developed, capable of delivering 44 million gallons per day.  By 1989,
the district would have 400 miles of transmission lines ranging in size up to 42 inches in diameter,
and a system of pumps capable of delivering 117 MGD.  In addition to its reservoirs, the district
has well fields in Martin and Ward counties capable of producing 30 MGD and operates city
wells with a potential capacity of another 5 MGD.  

The number of municipalities served by the district would grow from three in 1952 to
thirteen by 1989, plus seventeen oil companies and other industries in ten West Texas counties. 
Water delivered to customers in the period 1952 to 1959 totaled 50.9 billion gallons.  By the end
of the 1980s, that figure would multiply to more than 500 billion gallons.  During its first forty
years of operation, the district never had to ration water to municipal customers, though at times
oil companies using surface water were cut off to ensure adequate supplies for domestic use.

As consulting engineers for CRMWD since its inception, the firm of Freese and Nichols
has been a factor in the growth of an entity unique in many respects.  The district pioneered the
concept of a group of cities banding together to develop a regional municipal and industrial water
supply, in lieu of each municipality having an individual supply.  Long before the merits of
regional water systems became generally recognized in water resource planning, CRMWD had its
multi-city system up and running.

The district has been a "do-it-yourself" organization from the start.  Early on, CRMWD
officials considered obtaining outside financial assistance, but ultimately decided the district
could do the job itself faster and more economically, while keeping the fate of West Texans in
their own hands.  The decision resulted in a system--valued in 1989 at $250 million--financed
entirely by revenue bonds, with no federal or state grants or ad valorem taxes.  Operating funds
have come entirely from revenues generated through the sale of raw water.355

The district has broken new ground in its efforts to solve the salt pollution problem and
enhance water quality.  It has invested millions, amounting to about one of every ten capital
dollars, for quality control measures such as the diversion of nonpotable water to side storage
reservoirs.  With cost and technical difficulties making desalinization of water impractical, the
diversion and evaporation approach pioneered by CRMWD and its consulting engineers has
proved its workability.  Diversion works near Colorado City and Big Spring have kept thousands
of tons of salt from entering the lower lake, E. V. Spence.  The upper lake, J. B. Thomas, has
some of the best water in West Texas and is used to dilute and upgrade water from Lake Spence.  

Texas' Postwar Water Picture

The CRMWD/Colorado River project was but one of scores of water supply jobs across
Texas that Freese and Nichols undertook in the bustling, prosperous years immediately after
World War II.  Texas' rapid postwar growth in population, agriculture, and industry demanded
more and better water, the lack of which plagued nearly every section of the state.  From the
Panhandle to the Gulf, cities suffering from too little water to support explosive growth called on
the firm for water supply recommendations and engineering design.

While Freese was busy looking for water in the Permian Basin, Nichols was overseeing a



major expansion of the Amarillo water system.  The $2 million project was designed to provide
sufficient artesian well water and distribution facilities to keep Amarillo supplied for decades. 
The heart of the project was a twelve-mile concrete water supply conduit, 36 inches in diameter,
transporting water into the city from a well field to the southwest.  Other aspects of the expansion
included a 5 million-gallon reinforced concrete water storage tank and enlargement of the city's
main pumping station.  Joe B. Mapes was Freese and Nichols' resident engineer on the 1946-49
Amarillo project.

During the postwar period, various other communities from Fort Worth west sought
Freese and Nichols' water expertise.  For Breckenridge, the firm designed a dam and reservoir on
Gonzales Creek and a 1.2 million-gallon ground storage reservoir.  For Dublin, Stephenville,
Ranger, Sweetwater, and several other towns, the engineers made studies and recommendations
on water supply possibilities and water system improvements.  

Stamford voted $750,000 in bonds for a new reservoir and water system additions and
asked Freese for recommendations.  In August 1946, after inspecting potential sites on several
streams within a thirty-mile radius of the town, Freese chose Paint Creek.  Through the good
offices of its consulting engineers, Stamford was able to obtain a 500,000-gallon elevated steel
storage tank that had been used at nearby Camp Barkeley.  Like hundreds of other Army posts in
the postwar era, Camp Barkeley had been declared military surplus and was being dismantled so
the building materials could be salvaged for peacetime construction.  The transition from war to
peace required disposal of much war-making machinery.  Many of the camps engineered by
Freese and Nichols were declared surplus, including Camps Fannin, Hulen, and Swift.  In 1945,
for the Reconstruction Finance Corporation in Washington, D.C., Freese and Nichols prepared
reports on disposal of the Southwest Proving Grounds at Hope, Arkansas, and the Pantex
Ordnance Plant at Amarillo.

The depth of Freese and Nichols' involvement with West Texans and their water woes
may be judged from the amount of time the partners spent traveling to various trouble spots on
the western plains.  Both men's diaries document frequent inspection rounds.  For Nichols, a
typical travel schedule would see him drive from Fort Worth to Abilene on Wednesday, spend
Thursday and Friday in Big Spring, swing by Odessa and up to Amarillo on Saturday, spend
most of the week in Amarillo, head home via Childress and Electra, arrive in Fort Worth on
Friday, spend Saturday on his farm at Chisholm, then return to Abilene on Sunday. 
Commencing another week-long trip on Monday, he might make it as far west as Marfa before
returning to Fort Worth at week's end.  It was much the same with Freese.  After a morning's
work at the office, by noon he might be on the road to Breckenridge, Stamford, Sweetwater,
Colorado City, Cisco, or Comanche.  At each stop he might inspect dam sites or filter plants, visit
with city officials and water superintendents, or report to city commissioners.  

Much of this feverish activity had its roots in the recently ended war, when military needs
had forestalled civilian construction.  With the return of peace, cities nationwide were attempting
to correct deficiencies in water supply and sewage disposal that had grown critical during the war
years.  Freese and Nichols' home city of Fort Worth was a prime example: rapid postwar growth
necessitated expansion of all parts of the water and sanitary systems.  

In 1946, in association with Black & Veatch of Kansas City, Freese and Nichols made a
comprehensive study and report recommending large-scale improvements to Fort Worth's water
and sewer systems.  Projecting twenty years of extensions and enlargements, the report
recommended combined water and sewer expenditures of more than $4.5 million.  Plans called



for the capacity of the Holly pumping plant to be increased from 65 MGD to 90 MGD, and for
construction of a new booster pumping plant of 10 MGD capacity.356

Over the next four years, Freese and Nichols designed and supervised various
improvements to Fort Worth's water system, including a new raw water conduit from Lake
Worth to the Holly filter plant, in association with Joe J. Rady (1946), East and West Side booster
stations, chemical house, and sedimentation basins at the Holly plant, a 15 MGD pump
installation, and 48-inch South Side and 36-inch West Side feeder mains (1948-49).  On these
projects the firm worked closely with Uel Stephens, who had become director of the Fort Worth
Water Department in 1942 after eight years as chief regional engineer for the federal Public
Works Administration.  Freese and Nichols also handled improvements to Fort Worth's Riverside
sewage treatment plant and designed a storm sewer lift station (in association with Rady).  Joe
Mapes was resident engineer on the entire Fort Worth water and sewer renovation.

Postwar Fort Worth also needed transportation improvements.  In another joint venture
with Rady, the firm designed four bridges for the Texas Highway Department on the first
increment of the city's West Expressway (1946). 

During this period, the firm's work in designing and supervising construction of rural
electric distribution systems grew from a Depression make-work program (see chapter 11) to
become a major part of Freese and Nichols' practice.  From 1945 to 1950, the firm handled more
than forty study and design assignments for electric cooperatives in thirty Texas counties and in
Louisiana.  Marvin Nichols took a special interest in this work, which often sent him to
Washington to meet with Rural Electrification officials.  At least two of the firm's most
experienced electrical engineers were assigned primarily to REA jobs.  Forester Woodruff, who
had done the electrical design work for the firm's Army and Navy projects, was placed in charge
of all electrical work after January 1946 and handled designs for more than a dozen REA
cooperatives.  Jack Key Covington, who had come to Freese and Nichols in June 1940, was
assigned principally to distribution and transmission systems for REA cooperatives, cities, and
electric utility companies.  An electrical engineering graduate of Purdue University, Covington
had worked for rural electric co-ops in Kentucky and Texas before joining Freese and Nichols.

Freese, Nichols, and Turner
Seeing opportunities in the Gulf Coast area in 1946 to further expand the firm's practice,

Freese and Nichols approached Houston engineer Nathaniel P. Turner, Jr., with a partnership
proposal.  Turner (1903-1975), a civil engineering graduate of Texas A&M and Cornell
universities, had been with the Texas State Planning Board from 1936 to 1939 when Nichols was
board chairman.  Turner's responsibility to the board was as engineer in charge of studies,
surveys, and analyses of improvements and development plans.  He, Nichols, and Freese then
worked together in 1940-41 at Camps Hulen and Barkeley, where Turner was administrative
assistant to the engineer-in-charge.  Their association continued on various war contracts through
1943, while Turner was a partner in the firms of Niven, Staub, Rather & Turner and Turner &
White.  

In August 1943, Turner received a direct commission in the U.S. Army Corps of
Engineers.  Transferred overseas in July 1944, he served in the China-Burma-India theater as
chief of design.  He was responsible for the design and construction of all military facilities
throughout western China.  For meritorious service he received the Bronze Star.  Turner was
discharged in February 1946 with the rank of lieutenant colonel and returned to private practice. 



Accepting Freese and Nichols' partnership offer, he became managing partner of Freese, Nichols
& Turner, a separate firm officing first in the United Gas Building, then at 2111 National Standard
Building, Houston.357

The Houston connection facilitated the firm's handling of various civil, hydraulic, sanitary,
flood control, mechanical, and electrical engineering projects in the Gulf Coast area.  Notable
assignments included the Houston Urban Expressway for the Texas Highway Department, in
association with Lockwood & Andrews (1946); a complete study of Houston's North Side
sanitary sewer system, with recommendations and cost estimates for extensive improvements
(1947); multimillion-dollar county-wide road programs for Chambers and Galveston counties
(1947-48); a county-wide drainage program in Fort Bend County (1948-49); shore protection and
storm sewer work in Port Lavaca (1949); and storm sewers for Corpus Christi (1950).  One of the
firm's major waterworks jobs of this period comprised a 10 MGD water treatment plant, pumping
stations, elevated tanks, and a canal system for the city of Beaumont (1948-49).

Engineers associated with Freese, Nichols & Turner included Robert M. Collie, a 1938
Texas A&M civil engineering graduate who began work for the firm in January 1946 as a project
engineer.  Collie's previous experience had been as draftsman and junior engineer on the design
of hydroelectric plants and dams for the Lower Colorado River Authority, designer with the New
York firm of Frederic R. Harris, Inc., on the hydraulic design of major dry docks for the U.S.
Navy, and chief mechanical and facilities draftsman with the Houston Shipbuilding Corporation. 
His work for the shipbuilder involved mechanical installations in Liberty ships and shipyard
installations.  During the war, Lt. Col. Collie served with the Army Corps of Engineers in North
Africa and Italy, building railroads, pipelines, depots, marine structures, highways, and hospitals. 
Collie became a partner in the firm of Freese, Nichols & Turner* in January 1954.358

Robert S. Braden, a civil engineering graduate of the University of Texas (1953) and
Massachusetts Institute of Technology (1954), was employed by Freese and Nichols at Fort
Worth after college until May 1955.  He then transferred to Freese, Nichols & Turner at Houston,
where he served as project engineer specializing in hydraulics and hydrology engineering.359

Loren W. McDaniel, a civil engineering graduate of Kansas State College, joined the firm
in November 1946 after fourteen months with the Corps of Engineers Galveston District office. 
His early experience had been with the Natural Gas Pipeline Company of America and the
Texhoma Natural Gas Company.

J. Russell Wait, port director of the Port of Houston for seventeen years, became affiliated
with Freese, Nichols & Turner early in 1948 as port consultant.360

Another part-timer with the firm was Simon Freese's youngest son, Lee Freese, who was
still in high school.  During school ---------------------
*The association with Freese and Nichols ended in 1959, when Turner and Collie formed a
separate consulting engineering firm.  Joined by Braden, the firm became Turner Collie & Braden
Inc.  The company was headed by Nat Turner until his retirement in 1974, the year he was elected
an Honorary Member of the American Society of Civil Engineers.
holidays, Lee often did drafting and other such work at the Fort Worth office.  He began coming
in every afternoon during his senior year and had a good deal of practical experience to his credit
before he headed off to college at Massachusetts Institute of Technology.

Two of Freese and Nichols' youngest full-time associates were recent college graduates
Robert L. and James R. Nichols.  Bob received his bachelor of science degree in civil engineering
in January 1947, then remained at Texas A&M College another year as a graduate student and an



instructor in the Civil Engineering department.  Earning his master's degree in 1948, he became
associated with Freese and Nichols in June that year.  On June 8, he married music major Frances
Hardison of Eunice, New Mexico.  Upon graduation from A&M, Bob joined the Fort Worth
Chapter of the Texas Society of Professional Engineers.  He also joined the Water Pollution
Control Federation in 1948, an early indication that he would be making environmental
engineering and water quality his primary areas of interest.  Bob became a partner in the firm of
Freese and Nichols in 1950.  He would later joke: "I didn't know that there was any other way to
make a living."

Jim Nichols was discharged from the Army in February 1946 after three years' service. 
He moved his young family to Bryan and resumed his studies at Texas A&M.  Both he and Bob
were active members of the American Society of Civil Engineers student chapter at A&M. 
Earning both bachelor's and master's degrees in civil engineering in four years, Jim began his
professional career with Freese and Nichols in 1950.  He would become a partner in 1956,
specializing in the fields of water supply; water and wastewater treatment; and roads, bridges, and
airports.  As principal in charge of design, planning, and construction administration for many
water supply projects, Jim Nichols from the beginning of his career would work closely with
some of the firm's oldest clients, including Tarrant County Water Control and Improvement
District Number One and the Colorado River Municipal Water District.  

The statewide reach of Freese and Nichols' practice ensured that its people would enjoy
variety in their jobs.  In the field of surface water supply, for instance, investigators could find
radically different conditions along any two Texas rivers at any given time.  In 1949, to cite an
extreme example, the Trinity at Fort Worth and the Colorado west of Snyder were a study in
contrasts.  While people in the Colorado basin were desperate for more water, householders near
the Trinity were under water.  

Swollen by heavy rains on the night of May 16, the Clear Fork of the Trinity overtopped
its confining levees and inundated much of Fort Worth's West Side.  The Great Flood of '49, as it
came to be known, killed nine, left 13,000 homeless, and caused an estimated $6 million in
damages.  Fort Worth's municipal waterworks were swamped.  Water supply for most of the city
was cut off when the Holly plant stopped pumping.  Picking his way through the devastated
West Side, Simon Freese spent most of Tuesday, May 17, and part of the next day at the flood-
damaged Holly plant.  Operators got the vintage old steam pump to work off and on, but for
most customers water service would not be restored until the fourth day after the storm. 
Drinking water had to be shipped in from surrounding parts of Texas and Oklahoma.361  

As the city mobilized to cope with the disaster, Marvin Nichols participated in emergency
meetings of the local levee board, the chamber of commerce, and a citizens' committee on flood
control.  Emergency repairs were rushed on the Clear Fork levees.  Benbrook Dam, a Corps of
Engineers project under construction on the Clear Fork since 1947, might have controlled the
flood had it been completed in time, but the dam would not be finished until December 1950. 
Flood storage provided in the Bridgeport and Eagle Mountain reservoirs on the West Fork of the
Trinity above Fort Worth successfully kept that stream in check, as intended by designers
Hawley and Freese.362

Nichols and Reclamation
Texas water--sometimes excessive, usually deficient--would occupy Marvin Nichols for

most of the next twenty years.  Before he could focus fully on the problem, however, he had to



contend with friends and foes in the nation's capital.  Nichols' dealings with the General Services
Administration and the U.S. Bureau of Reclamation, while not directly related to his firm's
practice in the 1950s, are of interest and will be discussed in some detail in chapter 15 following. 
The story of Freese and Nichols' continuing search for a solution to the water problems of Texas
resumes in chapter 16.



Chapter 15
A THANKLESS JOB

In the winter of 1950-51, the Korean War was going badly for United Nations forces
under Gen. Douglas MacArthur, U.S. commander in chief in the Far East.  After wresting Seoul,
the South Korean capital, from Communist control in September 1950 and capturing Pyongyang,
the North Korean capital, in October, pockets of UN troops had advanced northward as far as the
Yalu River, boundary between Korea and Communist China.  Encouraged by these successes,
MacArthur ordered an "end-the-war" offensive.  But the action was met by a massive Chinese
counteroffensive that threw the UN troops into headlong retreat.  The Communists reoccupied
Pyongyang early in December and retook Seoul one month later.  These setbacks dashed hopes
for a quick end to the conflict.  So soon after World War II, Americans again were dying on
foreign battlegrounds.

Korea spawned a new U.S. defense effort that included reopening strategic metals plants
shut down after World War II.  On December 1, 1950, the head of the General Services
Administration (GSA) appointed a three-member Magnesium and Nickel Committee to reactivate
six government-owned magnesium plants in the U.S. and the Nicaro Nickel Plant in Cuba.  GSA,
established in 1949, was responsible for stockpiling strategic and critical materials such as nickel. 
Lacking any large deposits of the metal, the U.S. looked to Cuba's significant reserves.  The
Nicaro plant was capable of producing about ten percent of the free world's nickel.363

Marvin Nichols was appointed chairman of the Magnesium and Nickel Committee.  The
committee's primary function was to select an operator from among companies certified by the
Munitions Board as competent and qualified to reactivate and operate the Nicaro plant for the
U.S. government on a fee basis.  The committee was to work out satisfactory contracts for putting
the plant into production, and generally direct the rehabilitation and operation.

A Dutch firm with American operations submitted the winning proposal.  Reactivation of
the Nicaro plant began in January 1951.  After making allowance for the expected delay in getting
the operation into high gear, Nichols began to feel that the managing firm was not performing as
effectively and efficiently as required under the Architect-Engineer provision of its contract. 
Though he already had spent about fifty days in Washington on GSA business since the first of
the year, Nichols found it necessary to return to the capital in June for a conference with GSA
and the operator's representatives to try to remedy the situation at Nicaro.

Monthly trips to Washington followed.  Then, in August and September Nichols flew to
Cuba for firsthand inspections of the troubled plant.  His first trip was by commercial airliner via
Havana.  The second time out, a Navy plane took him on a midnight flight from Washington to
the U.S. Naval Base at Guanta' namo Bay.  The Nicaro plant was on the northern coast about sixty
miles northwest of Guanta' namo.  Nichols spent much of the next six months hopscotching from
Fort Worth to Washington, New York, and Nicaro for meetings with GSA and plant officials and
on-site inspections.

Getting there was no problem, but air travel out of Cuba proved dicey.  Scheduled to
come home on a 4 a.m. flight, Nichols arrived at the island's airport suitably early that morning. 
No one else was there but a young, pregnant American girl.  They both had tickets for the 4 a.m.
flight.  As they sat and chatted, Nichols learned the young woman was the wife of a sailor
stationed at Guanta' namo Bay.  



Flight time came and went, but no planes took off.  About 8 a.m., more people began
arriving at the airport.  Nichols and the girl were told their early morning flight had been canceled,
but they could catch a later flight on another airline.  This required new tickets.  Unperturbed,
Nichols purchased the necessary pass for himself.  But the American girl hung back, obviously
upset.  Upon inquiry, Nichols learned she had no money for a new ticket to Chicago.

Remembering how his daughter-in-law Billie had followed her husband Jim from post to
post during Jim's military service, and how he had worried about her traveling alone, Nichols
could not leave the young woman stranded in a Cuban airport with no money to get home.  He
bought her ticket and graciously accepted her IOU, but did not really expect to hear from her. 
When he got to the office, he jokingly told Bob, who had a financial stake in the firm as a junior
partner, that he probably had given away some of Bob's money.  In about three weeks, however,
Nichols was pleasantly surprised to receive a note from the girl with a check attached,
reimbursing him for her ticket.

That might have ended the matter to everyone's satisfaction, except that some two years
later, a young couple appeared at the office asking for Mr. Nichols.  They were driving from
Chicago to California and had stopped for the night in Amarillo.  Consulting their highway map,
they decided Amarillo was "so close" to Fort Worth (a mere 345 miles) they would "drop by" and
thank Nichols personally for his kindness to a stranger.  Charmed by their thoughtfulness,
Nichols was lighthearted for days afterward.364

His dealings with the Nicaro plant operators, unfortunately, were not so pleasant or
harmonious.  Dissatisfied with the Dutch firm's performance in reactivating and running the
plant, Nichols brought matters to a head in April 1952 by forcing a management shakeup.  An
American metallurgical firm that had been participating in the Cuban venture since the previous
year  became the managing partners.  

With this change, the situation at Nicaro improved sufficiently that Nichols' direct
intervention was needed less often.  His trips to Washington grew infrequent and ended (or so he
supposed) with a final wrapup meeting at GSA the first week in January 1953.  With the
presidency passing to Eisenhower and the Republicans that year, Nichols (a lifelong Democrat)
resigned from the GSA's Magnesium and Nickel Committee on January 12.  He had no intention
of reentering government service, but planned to concentrate on his firm's expanding business.  

By now, the firm of Freese and Nichols employed about seventy-five engineers and
support personnel; Freese, Nichols & Turner at Houston, about fifty.  Jobs recently completed or
in progress included a 4 MGD addition to the Abilene Downtown water filtration plant and a 12
MGD addition to the San Angelo plant (1950); a 15 MGD water treatment facility for Port Arthur
(1951); a 2 MGD plant for the Eastland County Water Supply District (1953); a 4 MGD plant for
Snyder and an 8 MGD addition to the Big Spring works (1953), both in conjunction with the new
surface water supply, Lake Thomas, developed for Snyder, Big Spring, and Odessa by the
Colorado River Municipal Water District (see chapter 14); and a big 50 MGD plant at Houston
(see chapter 16).  Jobs on the drawing board included an 8 MGD water filter plant for Texarkana
and the 25 MGD North Austin Plant, which would be built in 1954.

Bridge work was done at Amarillo (the 8th Avenue overpass over the Rock Island
Railroad) and at Big Spring (a highway bridge over the Bull Creek diversion channel).  In Fort
Worth, the firm was in charge of a three-year bridge program over the Trinity River, including the
East 4th Street, Cold Springs Road, and Northeast 12th Street bridges (1951-53).  When the
Trinity was rerouted in 1953 for flood control purposes (a response to the Great Flood of '49), the



firm designed major modifications and an extension to the forty-year-old West 7th Street Bridge. 
In addition to engineering the necessary relocations for the Fort Worth Floodway system, the
firm designed the Marine Creek and Cement Creek flood detention reservoirs of Tarrant County
Water Control and Improvement District Number One (1955).

The Reclamation Appointment
Nichols' return to private life and practice was to be short-lived.  Led by the Texas Water

Conservation Association, J. E. Sturrock, general manager, and others with an interest in the
work of the U.S. Bureau of Reclamation, a move was afoot in the spring of 1953 to have Nichols
named the federal Commissioner of Reclamation.  Support for his appointment was strong
throughout Texas and the West--sufficiently strong to wear down Nichols' resistance.  Reported
Sturrock to the Irrigation Districts Association of California: "We have had to bring a lot of
pressure to bear on Marvin Nichols to agree to accept the appointment if it is tendered him.  It
will be a tremendous financial sacrifice for him to accept the appointment; however, he has
finally agreed with us that he should accept and make the sacrifice in the interest of the West and
the Nation as a whole."365

Pressure to say yes came from every side.  The executive secretary of the National
Reclamation Association asked Nichols to Washington to meet with Department of Interior
officials.  Fort Worth millionaire oilman Sid Richardson, a friend of President Eisenhower,
encouraged Nichols to accept if the appointment was offered.  Other Texas dignitaries endorsed
him for the job.  "Amon Carter, Sid Richardson and [future Texas governor] John Connally and a
number of others said things about you that ought to make you mighty proud," commented
Senate Minority Leader Lyndon B. Johnson, who gave the Nichols appointment his official
approval.366

Facing such intense pressure to take the job, Nichols had little choice but to agree.  He
would earn only about $14,000 a year as Commissioner of the multi-billion-dollar, 13,000-
employee Bureau of Reclamation.  What concerned him more than the financial loss, however,
was the sacrifice of his private life and engineering practice.  To all who encouraged him to accept
the appointment, Nichols stated his reluctance and emphasized that only his sense of duty to his
country compelled him to agree.

"I advised Secretary [of the Interior Douglas] McKay that I was not an applicant for
Commissioner of Reclamation and had no desire to come to Washington, but that if he finally
concluded he would like to have me as Commissioner that I would give the question of
acceptance most serious consideration," Nichols informed Senator Johnson.  "If I am appointed .
. . I will conduct the affairs of the Bureau of Reclamation in such a way as to reflect credit on the
Department of the Interior."367

The affairs of the Bureau at that time were somewhat muddled.  The previous
Reclamation Commissioner had resigned in December 1952 after seven controversial years as
head of the Bureau.  It was the first time in the fifty-year history of federal reclamation that a
commissioner had left office through resignation to a new President.368

After Eisenhower assumed the Presidency, Nichols' appointment as the new
Administration's Reclamation Commissioner was delayed for weeks because of difficulties
clearing Nichols through the political "mill."  Nichols was a conservative states rights Democrat
who had voted Republican in 1952, as had Texas Governor Allan Shivers and many others. 
(Eisenhower carried traditionally Democratic Texas by 100,000 votes in the '52 election.)  Texas



Senators Johnson and Price Daniel, both fellow Democrats, approved the Nichols appointment. 
But Texas oilman and Republican National Committeeman Jack Porter objected, reportedly on
grounds he had not been consulted before the nomination was made public.369

The oversight was corrected and peace was restored with the Republican leader.  On April
22, 1953, Secretary of the Interior McKay officially recommended Nichols' appointment to the
President.  The Commissioner's post was the last high-level Interior Department job to be filled
under the new Administration.  McKay appeared confident his top choice for the office would be
routinely cleared by the FBI and confirmed by the President.  Nichols met all qualifications for
the job as set forth by the Eisenhower Administration.  He was an engineer of recognized ability
from a Reclamation state outside the Colorado Basin of western America, and he had never been
a Bureau employee.370

News reports nationwide treated Nichols' appointment as final.  The reports were
invariably favorable, focusing on his professional standing and twenty-five years experience as a
consultant on water supply problems in the Southwest, his experience as an administrator, his
record as a citizen, and his recognized stature as a water reclamation, flood protection, and
municipal water expert.371

Sure that Nichols soon would be occupying the commissioner's chair, McKay and his
appointee turned their attention to solving the Bureau's pressing problems.  The House
Subcommittee on Interior Appropriations had recommended a sharp cut in Reclamation
construction funds and advised closing fifteen district and regional offices.  Washington
headquarters was to be scaled down to a liaison office and Denver would become the only staff
office.  The proposal would cost many Reclamation employees their jobs.  Reported Engineering
News-Record in a two-page story on Nichols' appointment as the new head of Reclamation:

Tough problems face the new commissioner.  Decisions have to be made on a long string
of knotty questions ranging from policy matters to reorganization of the bureau and reduction of
personnel.  Nichols will get only a last-minute whack at the budget under which he must work. 

But Nichols has the ability to meet the severe test, in the opinion of his Interior
Department chiefs. . . . 

As an example of his thinking on questions of the kind he will face as commissioner, he
had this to say recently on ownership of land adjacent to federal reservoirs:

He favors the federal government's owning "only the minimum amount of land necessary
for accomplishment of the primary purposes for which the reservoir was built at federal
expense."  Beyond that, Nichols went on, he does not favor the government's acquiring by
condemnation land to be used primarily for recreation and similar purposes.372

Nichols and Secretary McKay were fully agreed that private interests should be
encouraged to take on as much resource development work as they could.  Both felt the Interior
Department and, by extension, the Reclamation Bureau, should limit its activities to the projects
that private enterprise could not or would not undertake--mammoth dams, for example, like
Hoover and Grand Coulee.  In cases where private interests could not develop resources without
help, both advocated a working partnership between the federal government and private
enterprise.  These views reflected Nichols' background as a private practitioner who increasingly
had to deal with the government as competitor for big engineering jobs.  Firms such as Freese
and Nichols had witnessed steady encroachment by the Bureau of Reclamation and Army Corps



of Engineers into areas once served almost entirely by private consulting engineers and architects. 
Many private consultants and public officials favored a smaller role for government and greater
emphasis on private enterprise, especially when private firms could do engineering and
architectural work more economically and professionally.373

The Appointment Blocked
These were the kinds of questions Nichols expected to deal with as Reclamation

Commissioner.  He did not anticipate the trouble that was to come from quite another quarter. 
He and his supporters were astonished when Nichols' prior connection with the Nicaro Nickel
Plant suddenly became an issue.  

The controversy emanated from the decision by Nichols' Magnesium and Nickel
Committee to award the Nicaro operating contract to a Dutch firm rather than its American
competitor.  In a five-page statement to Secretary McKay, Nichols explained the rejection of the
U.S. company's proposal in favor of the successful foreign applicant:

At that time the Korean War was dark.  We were instructed to move with dispatch in the
rehabilitation and operation of Nicaro. . . . a review of the two proposals received indicated that
the [Dutch firm's] proposal was in the best interest of the Government. . . . 

[An] important point was that the proposal of [the American company] was not a firm
proposal.  It was not to be a firm proposal until they could negotiate labor contracts, tax decrees,
etc.  While we evaluated the proposal on the basis of its merits otherwise, they in actuality were
seeking a "hunting license" and the proposal should have been rejected by reason of not being
firm.374

The Dutch proposal was clearly the superior of the two received by Nichols and his GSA
committee.  The fact that the firm's management of the plant later proved disappointing did not
alter the soundness of the committee's original choice of a plant operator.  Added Nichols in his
statement to McKay:

I made no mistake in recommending the award of the operating contract to [the Dutch] on
the basis of their proposal tendered January 2, 1951.  It should be said, however, that I was not
fully satisfied with their performance thereafter.  They showed a lack of organization experience
and as a result thereof, the morale of plant personnel deteriorated.  They also were inclined to
more experimentation, and I wanted the designs frozen for the time being so we could swing into
full production.  After careful consideration of all factors, in April 1952 I recommended to the
Administrator [of GSA] that we ask for the resignation of [the] Chairman of the Board of . . . the
operating subsidiary. . . . 

Time has proven the soundness of the award of the operating contract. . . . Expressed in
dollars, the net advantage to the Government under the contract as awarded . . . is at least
$4,000,000 annually as compared to the only other proposal received.375

Nichols went to Washington in mid May to confer with Secretary McKay and his staff. 
After discussing in detail Nichols' connection with the Nicaro plant, the Interior officials appeared
well satisfied and indicated they would continue to urge Eisenhower to make the appointment. 
Believing himself fully vindicated by the facts, Nichols was annoyed by the criticisms but not



buffaloed.  As he informed Senator Johnson:  "I have no intention of requesting that my name be
withdrawn as a result of criticism of my action which resulted in a saving to the government of at
least four million dollars per year.  I am confident that if the President is given the facts by his
staff that the appointment will be made."376

One White House staffer, however, a special assistant to the President in charge of
psychological cold war, seemed determined to use the Nicaro issue to block Nichols'
appointment.  The assistant contributed to articles in Fortune magazine that were severely critical
of the Nicaro operation.  A piece in the June 1953 issue titled "Who's Going to Clean up Nicaro?"
called the situation a "mess" and said that if the Eisenhower Administration "settles for" the
Nicaro deal as it then stood, "what was a Democratic mess will become a Republican mess."377

Replying to a press inquiry, Nichols rejected the implication 
that the Magnesium and Nickel Committee had made a poor choice of operator to reactivate
Nicaro.  He told The Denver Post: ". . . the contract as arranged on recommendation of my
committee was to the best interests of the government.  I'm perfectly clear about that--and
perfectly clean."378

In a letter to the editor, Nichols added: "My actions were directed toward conserving and
saving the government money.  It is difficult to understand why anyone would take exception to
or be offended by such a policy."379

In the midst of the controversy, the Bureau of Reclamation was falling into disarray. 
Leaderless since the resignation of its commissioner the previous year, the Bureau was in a state
of "confusion bordering on chaos," according to Washington reports.  Morale slid to a new low
and operations virtually ceased.  Decisions on policy and even routine matters were not being
made.  Western Congressmen and Texas political leaders pleaded with Eisenhower to end the
delay and appoint Nichols.  Jack Porter, high-ranking Texas Republican, pointed out that
regardless of the possible validity of criticisms leveled at other aspects of the Nicaro situation,
they did not reflect on Nichols' role as chairman of the committee that selected an operator.380

Despite an outpouring of letters and telegrams urging Nichols' confirmation, it was clear
by the end of June that Nichols' critics would not rest until he was out of the picture.  Though
couched in terms of partisan politics--Nichols had been with the General Services Administration
under Democrat Truman--the hardcore opposition to his appointment was borne of the American
company's displeasure at having lost the Nicaro contract.  Seeing the situation for what it was and
wishing to end the stalemate that was impairing the Bureau of Reclamation's program in the
western states, Nichols asked that his name be withdrawn from consideration.  He wrote to
Interior Secretary McKay:

The White House staff indicates that my service at Nicaro, although the services
themselves were of a high order, having
been rendered under a previous Administration might at some later date be embarrassing to the
present Administration should I be appointed.  I can appreciate this point of view, although I do
not agree with it.  The problem presented as to my appointment is but another chapter in the
continuing struggle for control of Nicaro.

No questions have been raised at any time as to my personal fitness or qualifications to
serve as Commissioner of the Bureau of Reclamation.

Under the circumstances, I believe we are all now agreed it will be to the best interest of
the Bureau, the Department and myself that my appointment not be further urged upon the



President.  I have never been an applicant for this appointment. . . . By the same token, I was not
an applicant for appointment as Consultant for General Services Administration and accepted
that assignment only as an opportunity to be of service to my country at the time the Korean War
was at its darkest.

 . . . I feel that I have been done an injustice . . . At the same time, further delay in the
appointment of a Commissioner is certainly not in the public interest.381

In Nichols' place, the assistant chief of construction in the Bureau's Denver headquarters
was appointed Commissioner of Reclamation on July 13, ending the six-month attempt to fill the
job.382  Nichols' withdrawal was a sour pill for his supporters.  Bert Smith of the Irrigation
Districts Association of California was one not to mince words: ". . . many people feel bitterly
disappointed that you did not receive the Commissioner's place," Smith asserted.  "A Bureau
career man could have been appointed the day after [Eisenhower's] inauguration, had that been
the desirable thing to do.  We had hoped that a new point of view would be brought into the
organization and that the new Commissioner would not be beholden to any of the old cronies
who, as disciples of [the previous commissioner], have carried on a program which has not been
to our liking.  However, by not being involved in the power politics of the capital and the intrigue
which obviously goes on there, you will probably live longer and maybe without ulcers, too."383

Letters of consolation came from those who knew Nichols personally and also from
people he had never met.  A Fort Worth attorney who had been called on by the Republican
State Executive Committee to investigate Nichols felt compelled to share the results of his
inquiries.  "Not having the privilege of a personal acquaintanceship, I did make a thorough
investigation and recommended you 100%," wrote the lawyer.  "Your integrity, your
conservatism, and your ability are unquestionably of the very highest order. . . . "  The attorney
judged that no one enjoyed "a finer and higher" reputation than Nichols, or was better supported
by so many loyal friends.384

Perhaps none were sorrier to see the Nichols' nomination fail than those who would have
served with him in the Department of the Interior.  Expressions of regret came from the
Secretary, the Undersecretary, the Assistant Secretary, and an assistant to the Assistant.385  Wrote
Interior chief McKay:  

During the several weeks that this matter has been pending, it has been a pleasure to work
with you and to note the wholesome and constructive way in which you have helped to analyze
and resolve the many questions that have arisen.  My staff and I all feel that were it not for
circumstances . . . beyond the control of any of us, your appointment as Commissioner would
have been most helpful in the big task that we have before us.

You can feel a great deal of satisfaction in knowing that virtually all of the personal
recommendations that we have received have been the very best.  The people who know you well
and who have been closely associated with you in your work and your community activities all
through the years have the highest appraisal of your ability and your objectives.386

Similar sentiments were expressed by Undersecretary Ralph A. Tudor, who made no
attempt to conceal his disgust with the entire episode.  "I was terribly disturbed over the whole
matter of your candidacy for the Commissioner of the Bureau of Reclamation," Tudor wrote.  "I
felt you were ideally suited for the spot and resented probably as much as you did the



indirections of the opposition.  It is unfortunate perhaps that the public affairs of this country are
not conducted more along the lines that you and I are acquainted with in connection with
engineering.  It is too easy to criticize public officials, and the columnists and much of the press
are entirely too anxious to be a party to something that will sell the newspaper rather than to be
sure justice is done."387

Both Texas senators sent regrets that their support had been insufficient to quell the
opposition.  Lyndon Johnson commented: ". . . the country has been deprived of an able and
loyal public servant and we cannot afford many such deprivations."  Price Daniel added: "I know
that this Administration lost a substantial asset when you were allowed to withdraw your name
from consideration for the post of Commissioner, and I know also from my personal visit with
him . . . that Secretary McKay feels your loss to him keenly."388

For his part, Nichols was more relieved than disappointed in the outcome of the affair.  As
he pointed out time and again, he had been loath to move to Washington and only consented to
be considered for the post from a sense of public duty.  Still, the treatment he had endured
rankled.  Upon receiving an unexpected and unbidden letter from one of his antagonists, Nichols
shot back a reply that vented some of his anger.  

"As you doubtless already know," Nichols wrote, "I resigned from the Magnesium and
Nickel Committee of General Services Administration early in January [1953].  It was a thankless
job for which I have been libeled by your friends, Fortune Magazine, and as a result thereof have
been kicked around somewhat by the White House staff.  I would like to assume you and your
Company had no part in these actions.  In view of the record it is difficult for me to do so."389

With those parting words, Nichols closed the book on the Reclamation episode and
turned to more satisfying endeavors: his professional and community involvements.  Freese and
Nichols was growing, adding personnel, taking more municipal, governmental, and private
assignments, and raising a high profile in civic and service work.  From a small individual practice
founded by John Hawley in the late nineteenth century, the partnership had become one of the
best-known engineering organizations of the Southwest.  Now into its second half-century, the
firm was beginning to move into such areas as land planning, environmental protection, and
pollution abatement, areas of growing concern to an urbanized society grappling with an ever-
more-complex technology.  Almost unremarked, a new age had arrived, bringing with it a new set
of challenges in civil, hydraulic, sanitary, environmental, and municipal engineering.

"We are keeping as busy as cranberry merchants at Christmas," 
wrote Nichols to his friend and Washington colleague Jess Larson, the Truman-appointed head
of GSA who had suffered with Nichols through the Nicaro fulminations.  "Our two sons are now
partners in our engineering practice.  They are developing rapidly.  This is fortunate as it gives me
more time for other activities."390

Nichols' other activities ranged from professional society work to civic service to farm
management.  He attended a national meeting of the American Society of Civil Engineers at New
York in January 1950 to deliver and discuss a paper on "Water Resources of Texas."  In
December 1950, Nichols and friend Julian Montgomery were initiated into the University of
Texas chapter of Chi Epsilon, an honorary civil engineering fraternity.  In 1951, Nichols was
elected president of the Texas Society of Professional Engineers (TSPE) and in that capacity
traveled widely in Texas and to Minneapolis to attend the annual meeting of the National Society
of Professional Engineers.  For professional and civic service of a high order, he was named
"Engineer of the Year" for 1951 by the Fort Worth Chapter of TSPE.391



Nichols continued to take an active interest in the federal reclamation program.  He was a
member of the legislative committee of the National Reclamation Association.  Convinced that
the work of the Bureau of Reclamation, properly channeled, was necessary to the orderly and
constructive development of the seventeen western states, Nichols worked for what he termed a
"proper conception" of the activities of the Bureau.  He attended annual meetings of the National
Reclamation Association in Reno, Nevada, in October 1953 and in November of the following
year at Portland, Oregon.  Ethel Nichols generally accompanied her husband on these car trips,
which afforded them a brief sight-seeing holiday through the western mountains and deserts.392

A leader in the Fort Worth business community since moving to the city in 1927, Nichols
served as a director of the Fort Worth Chamber of Commerce in 1948, 1950, and 1952-54.  He
was elected president of the Chamber for 1955.  The job took him to Washington in springtime
for a meeting of the U.S. Chamber of Commerce, and to South America for three weeks in
December.  He flew to the southern hemisphere with a group of Fort Worth businessmen on a
goodwill tour.393  

Gently chided by his mother for being "slower than the wrath of God," Nichols
maintained "if I live long enough things will finally be attended to."394  The proof of that lay at
Lynnwood, the Nichols farm in Rockwall County.  Though left with precious few free days after
tending to his other responsibilities, Nichols made time for stockfarming on a fair-sized scale. 
More than a weekend retreat, Lynnwood was a working farm on which Nichols raised cattle and
grew oats and vetch to feed them.  Most years his herd numbered 80 to 100 head.  All the family
put in as much time at the farm as other duties allowed, finding the work of plowing, planting,
mending fence, and mowing hay a therapeutic change from the usual.  It was primarily a cow-calf
operation--no horses except the pony named, predictably, "Spot," which Marvin and Ethel
Nichols kept for their grandchildren's amusement.  

In March 1954, upon the death of Ethel's father, Dr. J. R. Nichols, a pioneer resident of
Greenville, she inherited a large blackland farm in Hunt County.  The Hunt County property
together with Lynnwood gave the Nichols family 1,233 acres to operate.395  Anyone else might
have seen the farms as full-time propositions, yet Nichols, with the help of his equally energetic
family, successfully managed them as a sideline to his professional and civic work, and even
found time for a new hobby: genealogy.  

The only one on his side of the family to take a real interest in "shaking out the family
tree," Nichols traced his roots to the Confederacy, to North Carolina and a string of ancestral
plantations in Maryland, and ultimately to colonial times.  His interest in genealogy may have
begun as good-natured competition for Ethel's active investigations of her Nichols lineage, but
once into it, he was hooked.  For fifteen years he kept up a voluminous correspondence with
relatives distant and near and gathered material for a history of the family's plantation holdings in
Maryland, which, tongue in cheek, he proposed to call "Saga of Hogg Harbour."396  Nichols'
research, praised by fellow genealogists for its thoroughness, qualified him for membership in the
Society of Colonial Wars in the State of Texas and Sons of the American Revolution.  

But no subject in these years claimed more of Nichols' time and attention than Texas
water problems.  His leadership in the field of water resources development during the 1950s and
1960s earned him many accolades, none more fitting than the nickname "Mr. Water."  The next
chapter treats in detail the contributions of Freese and Nichols in planning a long-range solution
to the Texas water dilemma.





Chapter 16
A TEXAS-WIDE WATER PLAN

"One of the most important problems before Texas today is that of development,
conservation, and full utilization of our water resources. . . . [T]he people of Texas should
vigorously support a State-wide water development and conservation program."397

So urged E. V. Spence, then Interstate Compact Commissioner for Texas on the
Canadian, Red, and Sabine Rivers.  Speaking before the Dallas Branch of the Texas Section-
ASCE in December 1949, Spence could hardly have foreseen the seven-year drought that would
begin the next year, or the mad scramble for water that would result.  What he could know, from
firsthand observation, was that Texas in the postwar years was teetering on the edge of a water
catastrophe.

All concerned with water supply had noticed the same phenomenon after World War II: a
great increase in water consumption per capita.  
The increase in usage per person, combined with rapid population growth, urbanization, and
industrial expansion, compelled many Texas cities to range far afield in search of sufficient water
supplies.  Nothing would dry up a community's growth faster than its failure to meet the ever-
expanding demand for water.

Dallas consulting engineer T. Carr Forrest, Jr., resident of a city chronically plagued by
water shortages, was one of those who clearly perceived the critical water problems of the state. 
His chance to act came in 1951, when he assumed the presidency of the Texas Section-ASCE. 
Convinced of the need for a sound, statewide policy to guide development of Texas water
resources, Forrest appointed a Section committee to prepare the state's first comprehensive water
policy.  Chairman of the committee was Simon W. Freese.  Other members were James A.
Cotton, Dallas; Mason G. Lockwood, Houston; Harry N. Roberts, Lubbock; and Robert A.
Thompson, Jr., San Antonio.  These five were chosen based on their broad knowledge of specific
areas of the state and long experience in dealing with water resources.398

A Water Policy for Texans
A year in the making, the committee's report and recommendations were released in

October 1952 in a 26-page pamphlet titled A Water Policy for Texans.  Freese was principal
author of the report.  Offered as a public service to the people of Texas by the civil engineers of
the state, the document was intended as a guide in solving the state's water problems and keeping
Texas' water resources under state control.  

The report began with an overview of the quickly changing water situation in Texas.  Two
conditions in particular were forcing a revision of water policy: the growth in water use and the
consequent competition for the state's limited supplies; and the increasing activity of the federal
government in developing waters belonging to the State of Texas, activity that was taking many
of the best dam and reservoir locations.  Citing the factors of rapid and accelerating growth,
urbanization, industrialization, 
"ceaseless quest for better living," and greater agricultural demand for water, the summary
warned:

Texans are faced squarely with a vital problem.  They must satisfy the ever increasing



need for water, consumption of which trebled in the past decade [to 2,750 billion gallons in 1951],
with a diminishing underground supply and no greater stream runoff.

The present prolonged drought [affecting most of the state from 1950 through 1956],
combined with this great increase in water consumption for municipal, industrial, and agricultural
purposes, resulting in many water shortages, has brought about widespread recognition of this
statewide water problem.  Moreover, impending conflicting interests between Texas and agencies
of the Federal Government [the Corps of Engineers, Bureau of Reclamation and Department of
Agriculture] have aroused the people and created a demand for State action.

The simple fact is, expansion of the new economy which Texans are so enthusiastically
nurturing must inevitably collapse unless more adequate development and conservation of the
water resources are achieved.  Engineers, due to training and close association with the water
problem, are perhaps more aware of it than the average citizen.  For the same reasons, engineers
probably can more readily understand that Texans need not fail of their future destiny because of
inadequate water.  Failure can be prevented by the adoption of sound procedures and the pursuit
of sound policies.399

Freese's committee recommended Texans adopt a new water policy embracing these
principal points:
+ A complete new surface water code was needed, but if this could not be accomplished, then
separate acts of legislation to remedy the main deficiencies in present law should be enacted. 
Among other things, legislation should provide for cancellation of unused and abandoned water
permits, an inventory of all water resources of Texas, and clarification of present statutes so as to
give final administrative authority to the State Board of Water Engineers for granting permits for
specific water development and conservation installations.
+Though recognizing that underground waters, like surface waters, are limited in quantity and
ultimately would be depleted by excessive withdrawals, the State should not impose any
statewide regulations on the use and development of underground water except as necessary to
limit the powers of local option underground water conservation districts.  The local option
districts should be given a "fair trial" to provide for the conservation, preservation, protection, and
recharging of underground water and to prevent its waste.  To be effective, such districts,
authorized by the Texas Legislature in 1949, should have power to regulate withdrawals from an
entire underground reservoir including water taken by municipalities, counties, or other political
subdivisions.  
+Pollution must be controlled and pollution laws enforced to conserve the state's limited water
resources.
+The State Board of Water Engineers should be given authority and funds commensurate with
the constantly expanding scope of its responsibilities.  The increasing competition for Texas
waters, the great number of water projects being constructed under plans requiring board
approval, and the multiplied demands upon the board in carrying out its other duties called for
funding proportional to the board's workload.  
+Any federal project proposing to use waters owned by the State of Texas should have the
Governor's approval before construction began, and further, the Board of Water Engineers
should hold public hearings to allow local agencies and interested citizens to be heard on
proposed federal projects.
+The National Reclamation Act, which was designed for public land states and thus inapplicable



to Texas, would have to be amended before the U.S. Bureau of Reclamation could contribute
materially to solving Texas water problems.
+ State and local agencies should continue to cooperate with the U.S. Corps of Engineers in
developing flood control and navigation projects, but should take steps to assure the projects
included a proper water conservation development.  All reservoirs constructed by the Corps of
Engineers in the interest of flood control should also contain conservation storage in the
maximum practicable amount.  The Corps naturally selected the best reservoir sites for flood
control projects and if conservation storage was not included, later provision for such storage
might not be feasible and in any case would be more costly at the poorer sites remaining.  If
necessary, the State should assist political subdivisions in purchasing storage rights in these
federal projects, with local agencies repaying the State as the anticipated need for the stored water
developed.  In addition, contracts between the U.S. and local agencies should establish in
perpetuity the rights of the local agency to the stored waters.
+Texas should support the U.S. Department of Agriculture's soil conservation and runoff control
measures, as an essential part of sound land and water management.  However, USDA reservoirs
should be approved by the State to assure that Texas' limited water resources were not depleted
by evaporation of water held in reservoirs in excess of farm and livestock needs.
+Developing the water resources of Texas to keep abreast and ahead of the state's expanding
economy would require financial assistance from the State.  Financial participation by the State
should be founded on the principle that full responsibility rested with the political subdivision
being assisted, including eventual repayment of State funds.

This report of the Texas Section Committee on State Water Policy was presented to
Governor Allan Shivers in November 1952.  Shivers expressed "sincere appreciation for the hard
work and valuable contribution of `A Water Policy For Texans'" and encouraged the Texas
Section to continue "to work toward a long range and permanent water policy to alleviate our
problems."400

The report received national notice in Engineering News-Record, where T. C. Forrest and
the Freese committee were recognized for "assuming some responsibility for one of the state's
knottiest engineering problems: water resources."401  Further praise came from George W.
Burpee, vice-president, Zone 1 of the American Society of Civil Engineers, who wrote:  "I have
read this [report] with great interest and congratulate the Texas Section on this project.  In its
conception and execution it is a model for other of our local sections as an illustration of the
service that we should all attempt to render to the people within the various areas in which we
operate."402

The Fifties Drought
The recommendations of the Freese committee offered a concrete plan for meeting Texas'

water needs in coordinated fashion rather than piecemeal.  In the 1950s, however, piecemeal
approaches continued to dominate.  Caught in a crippling, extended 
drought--said to be the worst in 500 years--Texans were pursuing myriad local projects to keep
the water flowing to their homes and businesses.   Immediate relief was more in vogue than long-
range plans.  In West Texas especially, extremely low rainfall caused great hardship.  Abilene,
San Angelo, El Paso, Lubbock, Midland, Odessa, and Big Spring had to curtail their use of water,
as did Dallas farther east.403



Dallas residents feared a repeat of the 1908-1913 experience, when the municipal water
supply had been exhausted and water for domestic use was hauled to the city in tank wagons
(see chapter 2).  As part of a long-term water supply plan, Dallas was cooperating with the Corps
of Engineers in two flood control reservoirs, Garza-Little Elm and Grapevine, in which the City
purchased conservation storage rights.  The Garza-Little Elm reservoir would "swallow" old Lake
Dallas, built on the Elm Fork of the Trinity above the city in 1927 for municipal supply.  When
completed (Grapevine in 1952 and Garza-Little Elm in 1954) and filled with water (1957), the two
Corps reservoirs were expected to supply some 500,000 acre-feet for Dallas.  But before that
supply became available, the city had to weather a water emergency.

By the winter of 1952-53, Dallas municipal water levels had been reduced by drought to
only a few months' supply at best.  The city council asked Freese and Nichols to survey the city's
situation and recommend additional sources to tide Dallas over the emergency.  Freese and
Nichols declined the assignment, on the basis the firm already was doing water engineering for
Fort Worth and the needs of the two municipalities might clash.  The job then went to Houston
engineers Lockwood & Andrews.  The latter firm reported that, as of February 1, 1953, Dallas's
water supply was near depletion.  Only 34,000 acre-feet remained in Lake Dallas, Grapevine
Reservoir, and White Rock Lake, against normal yearly water requirements by the city of about
85,000 acre-feet.404

Plans were proposed to tap the Red River and the West Fork of the Trinity.  Neither was a
particularly attractive source.  The waters of the Red, seventy-five miles away on the Oklahoma-
Texas line, were highly mineralized; those of the West Fork carried sewage from Fort Worth and
other upstream communities.  In addition, both plans presented legal difficulties.  As the drought
intensified, however, Dallas was forced to implement the Red River emergency measure. 
Engineers located a site near Gainesville where water could be diverted from the Red a mile and a
half to Pecan Creek, a tributary of the Elm Fork that fed Lake Dallas.  The Red River diversion
lasted from 1954 to 1957, during which time Dallas drank some very salty river water.405

In Houston, meanwhile, the worst drought in more than forty years combined with a
burgeoning population sent water consumption soaring.  While underground supplies remained
adequate, Houstonians could foresee a time when wells might fail to meet the rapidly increasing
demand in the South's largest city.  Surface water had to be developed to end the city's complete
dependence on ground water.  Carrying out a plan that had been under consideration since at
least the early 1940s, construction began in 1951 on the San Jacinto Dam to create Lake Houston
northeast of the city.  In connection with this major water storage-transmission-purification
project, aggregating some $30 million, the City retained Freese, Nichols & Turner to design a new
water filtration plant, Houston's first.406

The plant, initially rated at nominal 33 MGD capacity, was capable of producing 50 MGD
and ultimately expandable to 200 MGD.  It was located on 82 acres near Galena Park in the
eastern part of the city.  Total contract cost was $4.85 million, of which $385,000 was for an
industrial pumping station, separate but operating in conjunction with the filter plant to deliver 75
MGD of raw water to industries along the Houston Ship Channel.  

Because the comparatively mild Gulf Coast climate required little protection against
severe weather, the firm adopted an open-air design for the plant.  Only the chemical house,
operating gallery, and air-conditioned laboratory and administration building were fully enclosed. 
Pumps, basins, and chlorine storage were outdoors.  The open-air filters were built parallel to the
discharge ends of the settling basins, allowing a straight-line flow of water through the



flocculators, settling basins, and filters.  The design substantially lowered the cost of piping and
valves.407

Commenting on what they termed the "outdoor industrial look" of the plant, editors of
Engineering News-Record reported:

Houston's first water treatment plant will follow the modern trend in Gulf Coast industrial
design, and will be free of the architectural pretensions found in many older water plants.  Taking
full advantage of mild climate and adequate space, designers have based layout entirely on
functional considerations, yet the result is architecturally correct and pleasing in appearance. . . . 

Basic design of the plant makes use of the latest developments in equipment, materials,
and methods used in the refining and chemical industry, but does not depart from time-tested
principles of municipal water treatment. . . . 

An outstanding feature of the plant is the use of fabricated steel pipe as well as reinforced
concrete pipe for large lines.  In the Houston area, fabricated steel pipe in the larger sizes is lighter
and more economical than cast-iron, and also offers greater dimensional flexibility, according to
designers Freese, Nichols and Turner.408

Another notable feature of the plant was the modern instrument panel in the
administration building, which displayed and recorded operating information each step of the
treatment process.  The state-of-the-art display panel incorporated the latest in 1950s' American
technology.  Observed ENR:

At this panel it will be possible to trace the operation of the entire plant throughout each
24-hour period.  An interesting and unusual feature will be the use of large colored graphic panels
above the central instrument panel, the plant control panel, and the control panel for the chemical
bulk-handling equipment.  This is an adaptation from refinery practice, in which a colored flow-
diagram is installed over the operating panelboard, with each instrument color-coded to the point
on the flow-diagram from which the measurement is taken.  The graphic panel system aids in
training new operators and is most instructive to visitors.409

The plant was completed early in 1954 and began supplying Houstonians their first
filtered surface water from Lake Houston.  While not the engineer for the lake itself, Freese was
instrumental in Lake Houston's creation.  In 1952, Sun Pipe Line Company petitioned for a
permanent injunction to stop the reservoir's construction.  Sun contended that the lake, when
completed and filled, would drown about two miles of the company's pipeline from the Humble
oil field to Liberty County.  "The dam threatens," alleged the petition, "to flood a large area and
thereby destroy approximately two miles of the plaintiff's pipelines and easements . . . and would
seriously endanger the plaintiff's business and render its entire pipeline properties practically
worthless."410

When the case came to court, Freese supported the City of Houston and testified against
the order sought by Sun.  The injunction to stop construction of Lake Houston was not granted. 
Instead, Freese negotiated with Sun and other oil and pipeline companies affected by the
reservoir to work out amicable solutions.  The City of Houston paid to refurbish pipelines so they
could safely be left in the bottom of the flooded reservoir.  The lines were taken up, cleaned, and
examined.  Corroded pipe was replaced and weak spots reinforced.  Freese gained the full



cooperation of the affected companies by demonstrating that not only was it possible for them to
leave their pipelines at the bottom of the new lake, it was considerably less expensive to do so
than to relocate them.

Elsewhere in the state, a dam was closed in 1953 on an important new water supply for
West Texas.  Lake Stamford, engineered by Freese and Nichols, soon caught enough water
despite the drought to amply supply the towns of Stamford, Hamlin, Avoca, and Lueders and a
new West Texas Utilities steam-electric generating plant.  Sporadic but locally heavy rains filled
the new reservoir on Paint Creek to nearly half its 60,000 acre-foot capacity.  Some water also
caught in Sweetwater's new 40,000 acre-foot Oak Creek Lake, another Freese and Nichols project
in the Abilene area.  The reservoir had been completed in May 1952 but for a year no runoff had
been available for impoundment.  At Abilene, runoff from the 1953 cloudbursts raised water
levels in the city's three storage reservoirs and flooded the Clear Fork of the Brazos.  With a
channel dam and pump system designed by Freese and Nichols, Abilene lifted flood waters from
the Clear Fork into Lake Fort Phantom Hill to supplement the ordinary runoff, giving the city a
welcome three-year supply.  East of Abilene, the firm engineered a 28,000 acre-foot reservoir on
the Leon River for the Eastland County Water Supply District.411

More Work on a Statewide Plan
While Texas cities individually did what they could and must to survive the persistent

drought, planners with a statewide perspective continued to press for a comprehensive, long-term
solution to the state's water worries.  In 1953, the Texas Legislature created the Texas Water
Resources Committee to make a complete water inventory and develop a long-range water policy
and conservation program.  One task of the committee was to bring together earlier studies by the
Texas Section of the American Society of Civil Engineers, the Texas Water Code Committee, the
Texas Legislative Council, the Texas Water Conservation Association, the University of Texas
and A&M College, the State Board of Water Engineers, and the U.S. Geological Survey, Corps of
Engineers, and Soil Conservation Service.  After examining all the data and information available
to it, the committee was to make recommendations for a long-range water program and suggest
necessary legislation to carry out its recommendations.

In its wording, the bill creating the Water Resources Committee made it plain Texas
lawmakers viewed the situation with alarm.  In summary, the bill stated: "The fact that the State
of Texas by reason of its size and extent has no water conservation policy which could apply to
all sections of the State equally and alike, the fact that a great many State and Federal agencies
have conflicting ideas with respect to water conservation and a long-term water policy, and the
fact that frequent and recurring drouths have diminished the surface and ground water reserves of
the State of Texas to a dangerous point, create an emergency . . . ."412

Governor Shivers appointed Marvin Nichols to the nine-member Committee.  When the
group met in Austin, September 16, 1953, Nichols was named to chair a temporary subcommittee
on Program and Procedures.  The subcommittee was to determine what would be necessary for
development of a long-range water program and suggest procedures for implementing the
program.  

Nichols' group required only two weeks, until October 2, to make its preliminary report. 
The program called for a detailed inventory and catalog of surface waters in each watershed,
including data on storage reservoir capacities, stream runoff, water quality, and water
appropriations and certified filings in each river basin.  A similar inventory was needed of ground



waters to determine quantity, quality, uses and consumption, annual rate of depletion, and rate of
recharge.

Also needed were estimates of present and projected requirements for all uses of surface
and ground waters: domestic and municipal, manufacturing and industrial, irrigation, mining,
hydroelectric power, navigation, and recreation.  Estimates of water needs should extend thirty to
fifty years into the future.

In addition, the report recommended a study of the causes, sources, and extent of
pollution of the state's surface and underground waters.  Means were needed to mitigate the
pollution of streams and ground water sources, and legislation would be required to implement
corrective measures and coordinate the work of the several state agencies involved in pollution
abatement.

To achieve the most beneficial use of the state's waters, the recovery of sewage effluent,
drainage water, and other waste water should be actively encouraged, as should more efficient
use of water by industry, agriculture, and other large consumers.

"Because of the broad scope of the work and limited funds, it is recommended that
priority be given parts of the program which require the longest period of time to accomplish,
those most urgently needed and those upon which other phases of the work program are
dependent," emphasized the Nichols report.  "The various inventories of water resources and
uses, the summations of previous studies and the studies of the causes, sources and extent of
pollution are considered to fall in this classification and work on them should be started at the
earliest possible time," 
the committee urged.413

These initial projects would lay the groundwork for the final task of the Water Resources
Committee: preparing a long-range plan of statewide conservation and development; determining
a state water policy; and preparing legislation to implement the plan including recommendations
as to type, size, and funding of an agency to carry out the program.  By January 1957, nearing the
end of its four-year existence, the committee had drafted and was sponsoring sixteen bills in the
Texas Legislature for an improved water program.  One especially significant measure would
authorize state support of water development projects undertaken by local entities, through
issuance of $100 million in State bonds to create a revolving fund to assist cities, river authorities,
and conservation and reclamation districts in financing water projects.  A companion bill would
create the Texas Water Development Board to administer the fund.414

As supporters labored behind the scenes and in the public eye to obtain legislative and
voter approval of the committee's package of water bills, an unexpected act of nature threatened
to steal the limelight from the water warriors.  Torrential rains in May 1957 triggered major
flooding of virtually all rivers in east and central Texas.  The seven-year drought was broken. 
Spring rains recharged shallow groundwater sources and sent most area reservoirs over their
spillways.  

The sudden shift from drought to flood conditions caused a seepage problem at Eagle
Mountain Dam northwest of Fort Worth.  The lower section of the 25-year-old dam had been
constructed by the hydraulic fill method; the upper section was wetted and rolled earthen
embankment.  As water levels rose with the rains of 1957, a line of seepage developed between
the lower hydraulic fill section of the dam and the upper wetted and rolled embankment.  Marvin
Nichols and Joe Mapes developed a method of constructing a cutoff wall through the plane of
seepage that effectively stopped the seepage through the dam.  A line of overlapping, three-foot-



diameter holes was drilled across the top of the dam and down through the zone of seepage.  As
the holes were drilled they were filled with compacted impervious clay, forming a 35-foot clay
cutoff wall through the contact between the lower and upper sections of the dam.  This method
of building a cutoff wall was an early use of overlapping large-diameter (45-inch) augur borings
for the placement of a compacted clay core and was a forerunner of the slurry trench method in
general use today.

Though the state suffered more than $100 million in flood and tornado damage, Texans
welcomed the heavy spring rains that banished the drought.415  Some worried that the sudden
water surplus would distract voters from the need for long-range planning.  If anything, however,
the drought-to-flood extreme strengthened the argument that a statewide water conservation and
development program was overdue.  The program gained widespread public support, due in large
measure to the willingness and ability of Nichols and other members of the Texas "water
fraternity" to take their case directly to the layman.  Wrote one observer, reporting on the Texas
situation from a vantage point outside the state:  

[E]xcept for California and perhaps Pennsylvania, Texas has penetrated the water
resource question deeper than any other state. . . . the people of Texas, who must pay the water
resources construction bill, have been convinced of the importance of taking action on the state's
water problems. . . . professional engineers, perhaps more so than in any other state, have taken
the lead in so convincing the public.

The Texas Section of the American Society of Civil Engineers and the Texas Society of
Professional Engineers have gotten out handsome brochures on water policy.  Leading engineers,
men such as Marvin Nichols of Fort Worth, James Cotton and T. Carr Forrest of Dallas, E. N.
Noyes of Corpus Christi, Mason Lockwood of Houston . . . and a host of others have gotten
down to the grass roots level to plead their cause.  Frequently they take part in discussions and
interviews that receive wide publicity in local newspapers, radio and television.  Their activity as
advisors at higher governmental levels, particularly as members of the legislative advisory Texas
Water Resources Committee, has also been quite effective.416

Just how effective was demonstrated in mid 1957 when the Texas Legislature approved a
$200 million bond issue to finance a long-range water conservation program through loans to
cities and water districts.  Under the program, the State would be authorized to make loans up to
$5 million but not exceeding one-third the cost of water projects.  The potential therefore existed
to stimulate some $600 million worth of development.  Asked to approve the plan in November
1957, Texas voters said yes.417

To administer the loan program, known as the Water Development Fund, a six-member
Texas Water Development Board was created on December 30, 1957.  Governor Price Daniel
appointed Marvin Nichols the first chairman of the Board.  Nichols served until 1963 and earned
a distinguished service citation for his years as Board chairman.  Under his leadership, the Board's
powers to support local water districts were broadened.  In 1962 the Board was authorized to
contract for conservation storage space in reservoirs on Texas streams.  The Board also was
permitted to contract for water filtration, treatment, and transportation facilities.  Its investments
in these facilities were to be recouped by sales, transfers, or leases to local water districts.418

Those who served with Nichols recognized his expertise in the field of water conservation
and development, and often remarked on the wisdom, sense of humor, and vision he brought to



the work.  "I can think of no one who has meant more to the development of Texas' water
resources," commented Howard B. Boswell, a former executive director of the Board.  "His
understanding and knowledge of the State's water problems was without peer.  His untiring and
dedicated efforts to find solutions to these problems have been of inestimable value to Texas and
will prove to be of still more value in the future."419

The Texas Water Plan
Shortly after the $200 million loan fund for water project construction was approved by

voters, a special session of the Texas Legislature approved the Texas Water Planning Act of 1957. 
The act created a Texas Water Resources Planning Division within the State Board of Water
Engineers.  The new division was to conduct research on underground water, evaporation
control, and similar problems.  Funds were appropriated for topographic mapping and for
evaluating water sources and projected water requirements.  All this was in support of the
primary assignment: to prepare and implement a master water plan for the state.420  

The Board of Water Engineers would undergo many changes in the next several years,
including a name change in 1962 to Texas Water Commission and again in 1965 to Texas Water
Rights Commission.  The responsibilities of data collection and planning to meet the state's long-
range needs were transferred in 1965 to the Texas Water Development Board, formerly
responsible only for approving water project financing procedures.  The Development Board's
new legislative assignment was to prepare a comprehensive but flexible water plan that would be
in the public interest of the entire state.421

In May 1966, the Board released a preliminary Texas Water Plan that projected the state's
requirements until the year 2020 and proposed means of meeting them.  The plan called for
diverting surplus water from Northeast Texas to Dallas/Fort Worth, then down the Trinity,
Brazos, and Colorado rivers, and finally through an open canal to the lower Rio Grande Valley. 
It made no specific recommendations for West Texas, but indicated that the High Plains and
Trans-Pecos areas would have to import their future water supplies from sources such as the
Missouri, Mississippi, or Columbia river basins.  The Board gave the impression of buck-passing,
saying that any importation plan for West Texas would have to be part of some larger
(presumably federally funded) regional water project.422

West Texans found the 1966 plan wholly inadequate.  "The basic problem," Marvin
Nichols told one reporter, "is the insistence of the water board that it has a state-wide plan, when
it really has a plan for only half the state."423  Nichols admonished the Board to replace its "half a
plan" with one serving all of Texas.

In the face of strong criticism from former board chairman Nichols and other influential
westerners like Representative George Mahon (D-Texas), chairman of the House Appropriations
Committee, the Water Development Board substantially revised the preliminary plan to include
the arid west.  Its amended Texas Water Plan was unveiled in November 1968 and formally
adopted in 1969.

The master plan proposed construction of sixty-seven dams and reservoirs over the next
fifty years to conserve as much as possible of the 39 million acre-foot annual average flow of
Texas streams.  A strong program of water quality protection was recommended to facilitate full,
maximum use of the waters of the state.  Both natural and man-made sources of pollution were
targeted.  With adequate control of chlorides and other dissolved minerals, plus sufficient
treatment of sewage and industrial wastes, Texas waters could be made suitable for all uses from



household and industrial to farming, mining, power generation, fishing, swimming, and boating.
A major feature of the amended plan, as in the preliminary proposal, was the

redistribution of surplus East Texas water to drier sections of the state.  A system was proposed
for interbasin transfer of water from northeast and southeast Texas to water-deficient areas of the
west and south.  

The Texas Water Development Board projected that after building more reservoirs,
redistributing water from the state's water-rich regions to water-sparse areas, and otherwise
making full use of the state's available resources, Texas still would need an additional 12 million
to 13 million acre-feet of water annually by the year 2020.  The Texas Water Plan proposed
supplying this need by importing water from an out-of-state source such as the lower Mississippi
River.  Much of the imported water was to be conveyed to the High Plains for agricultural
irrigation.  This proposal to import water from out of state was the centerpiece of the $9 billion
Texas Water Plan, and a focus of controversy.424

At the time of the plan's writing, irrigation was using more water in Texas than all other
uses combined--a fact that has not changed in the intervening decades.  In 1960, to review the
statistics available to planners of the day, irrigation was consuming 12.5 million acre-feet annually
from a total statewide water use of 15.25 million acre-feet.  By 1980, Texas water use would
increase to about 18 million acre-feet, with irrigation continuing to require about 13 million acre-
feet, or 72 percent of the total.  Most irrigation water is pumped from underground sources. 
Water planners in the 1960s observed that excessive withdrawals from the Ogallala Aquifer
underlying the High Plains were rapidly depleting and threatening to exhaust the ground water
reserves.  To maintain irrigation at or above 1960 levels beyond the years 1980-85, it appeared
that a massive program for importing supplemental surface water would be necessary.425

Warned the Texas Water Conservation Association in 1969: ". . . time is running out. 
Texas, because of its growth and its need for water for industry and for agriculture, is on the
threshold of becoming a water-short state.  Unless we take vigorous action now we will in three
decades pass from water sufficiency to water deficiency.  If this happens, Texas, instead of
moving forward into the promising new century, will find itself hardpressed to meet its spiraling
water requirements and because of insufficient water will not share in the prosperity and growth
that is predicted for the nation in the 21st Century."426

Though Marvin Nichols had left the Water Development Board by the time the Texas
Water Plan was published, he made major contributions to the concept and specific elements of a
truly state-wide plan.  As one of several consulting engineering firms retained by the Board to
study aspects of the plan, Freese and Nichols reported on importation of water from the
Mississippi River basin via the lower Red River to supply West Texas and eastern New Mexico. 
The imported water was to be conveyed west through a network of canals and reservoirs. 
Nichols was the main planner of the proposed Trans-Texas Canal.  It was to cross the top of the
state from the Cypress Creek and Sulphur River basins of northeast Texas to Bull Lake Reservoir
northwest of Lubbock, then on to the Texas-New Mexico line.  The Trans-Texas system also was
projected to have branches extending south to Abilene, San Angelo, Colorado City, and Snyder
and southwest to the Pecos area and El Paso.  The canal would have carried 10 million acre-feet
of water annually.427

To pump water over such great distances would expend tremendous amounts of energy. 
Rising fuel and construction costs have made the water importation proposal economically
impracticable.  With improvements in agricultural water-use efficiency, a viable irrigated



agriculture may continue on the High Plains longer than past projections envisioned, but a long-
term decline in irrigation seems inevitable if no new supply of water can be made available to the
region.

Although the importation canals may never be built, other parts of the original Texas
Water Plan have been implemented.  Dozens of new reservoirs have been built and more are in
the planning and design stages.  

Changing conditions in the decades since the original plan was written have required
reevaluation of its goals and methods.  For example, a shift in economic activity from Texas'
traditional agriculture and oil and gas production into more diversified manufacturing and
computer technology has required restudy of water use trends.428  The original plan's authors
foresaw the need for accommodating change while maintaining an overall program for the
orderly development and management of water resources.  The plan, they said, "must be
subjected to continuing study, refinement, and alteration as changing needs, priorities, and
wishes of the people of the State may dictate.  Thus it is a Plan that is flexible, retaining freedom
of choice as to future actions as long as possible."429

Planners of yesterday and today have had to keep in mind that major water supply
projects require a lead time of at least fifteen to twenty years to plan and build.  The time lag from
concept to completion dictates that work begin well before a water supply or treatment facility is
needed "on-line."  

Another essential consideration is the finite nature of Texas water resources.  It is likely all
regions of the state will reach the limits of potential water supply within the next few decades. 
The time will come when there is little or no additional water to be had, at any cost, within the
state's borders.430  It is against such an eventuality that Texas water leaders, among them Simon
Freese and Marvin Nichols, produced A Water Policy for Texans in 1952 and The Texas Water
Plan in 1968.  The value of these documents and their successors as guides to a long-term
solution for the state's water problems will likely increase as ground water reserves and suitable
reservoir sites continue to decrease.



Chapter 17
PEOPLE, PLANTS, AND 'PIKES

The rapid growth of Texas metropolises in the 1950s increased demand not only for
water, but also for urban expressways to speed workers and shoppers within and between cities. 
Rather than wait until state finances would permit construction of freeways everywhere needed,
drivers in major cities were willing to pay tolls to have the convenience of the expressway. 
Effective August 26, 1953, a nine-member Texas Turnpike Authority was created by the
legislature to build toll roads to relieve the most acute traffic trouble spots.  Two proposed
turnpikes would link Beaumont with Houston, and Fort Worth to Dallas.  Directed to give
precedence to the Dallas-Fort Worth Turnpike, the Authority hired the New York engineering
firm of Coverdale & Colpitts to study the economic feasibility of the proposed toll road.431

To participate in the design and construction supervision of various facilities comprising
the six-lane, thirty-mile highway, including bridges, overpasses, toll booths, and administrative
buildings, the Authority engaged a partnership of Fort Worth-Dallas consultants operating under
the name Turnpike Engineers.  The joint venture included Freese and Nichols, Forrest & Cotton,
Powell & Powell, and Joe J. Rady & Company.  W. O. Jones worked from the venture's central
Arlington offices as manager.  Jones, a 23-year employee of the Fort Worth Engineering
Department and city manager for nine years, resigned from the city in March 1955 to take the
turnpike job.432  The Texas Turnpike Authority appointed J. C. Dingwall, on leave from the Texas
Highway Department's construction and design division, to be chief engineer-manager of the
Dallas-Fort Worth toll road project.

To finance the expressway, the Authority got the go-ahead from the Texas Supreme
Court in 1955 to sell a $58 million bond issue (at a net interest rate of 2.93%).  It let contracts for
construction of the road in seven sections.  Paving began in July 1956 and the road opened in
1957.  Freese and Nichols' principal participation in the Turnpike project was the design of forty-
two bridges over major streams, railroads, streets, and highways.  The firm also did paving and
drainage work.433  

South Holly and Village Creek
Simultaneously with the Turnpike job, work began on a new water treatment plant for

Fort Worth, the South Holly plant.  The $5.6 million plant, normal treatment capacity 50 MGD
expandable to twice that amount, was designed by Freese and Nichols in 1954-55.  Construction
began in 1956.  All facilities, including the South Holly filter plant, the South Holly pump control
center, and the Clear Fork Pump Station, were completed in 1958.  

As its name implies, the South Holly plant is just south of the original North Holly plant,
built in 1911.  The two Holly facilities are fed by common raw water conduits from Lake Worth,
and clearwell storage is interconnected.  The design allows each plant (or sections of each plant)
to operate independently.  The clearwell interconnection permits water filtered at South Holly to
be pumped with North Holly high-service pumps, or vice versa.434

To allow control of all Fort Worth water pumping facilities from one location, a remote
control and data transmission system was installed in the South Holly high-service pump station. 
Using an array of instruments showing flow, pressure, and elevation of water at the Holly plants,
pump stations, and elevated storage tanks throughout the city, pump operators in the control



center could start or stop any pump at any of the city's booster stations.435

Upon completion of the Clear Fork Pump Station in 1958, located about a mile south of
the Holly plants, water released down the Clear Fork from the Corps of Engineers' Benbrook
Lake could be pumped by two 30 MGD pumps to the Holly plants for emergency use.  A minor
source of supply during the 1960s and 1970s, Clear Fork water would become increasingly
important in the 1980s for meeting peak demand periods.

At a South Holly Water Plant "open house," June 21, 1959, the Fort Worth City Water
Department commended Freese and Nichols for nearly seven decades of city water engineering:
"Since 1892, when Fort Worth formed its first municipal water department, all growth and
expansion has been a carefully planned extension of the same water system, a tribute to the
foresight and effort of both early-day and present water department officials.  The same firm of
consulting engineers, Freese and Nichols, has guided the planning of the water system since
1892.  The result has been a systematic pattern of development and progress."436

Other longtime customers also returned to Freese and Nichols in the mid 1950s for
additional water work.  At Abilene, the firm designed and supervised the 1956 enlargement of the
Grimes (downtown) water filtration plant from 8 MGD to 16 MGD.  A 7.6 MGD filter plant was
designed for Fort Hood, a 6 MGD facility for Greenville, and the first 4 MGD phase of a plant for
Denton.  

The Denton work included design of a raw water pump station and an eight-mile
transmission pipeline built in 1957 to convey water to the plant from recently completed Lake
Lewisville (Garza-Little Elm), a Corps of Engineers reservoir.  Before 1957, Denton's water
supply was entirely from underground sources.  The city filter plant would be expanded by 4
MGD in 1963, followed by another 8 MGD addition in 1973.  Meticulously maintained and
operated, Denton's water purification plant would win several Texas State Health Department
awards for "Most Efficient and Attractive" water plant of its size in Texas.437

Unlike Denton, the cities of Weatherford and Arlington did not have a large Corps of
Engineers reservoir at their doorstep.  Water to meet their expanding needs must come from their
own municipal lakes.  In Parker County, in association with Joe J. Rady, Freese and Nichols
designed and supervised construction of Lake Weatherford.  The 20,000 acre-foot reservoir on
the Clear Fork of the Trinity was completed in March 1957.  To treat water from the lake, the firm
designed a 3 MGD filter plant.

Arlington needed water for thousands of new residents.  One of Texas' fastest growing
cities during the 1950s, Arlington experienced a six-fold swelling of population, from 7,692 in
1950 to 44,775 in 1960.  Marvin Nichols took the initiative in locating a new water supply for the
community.  Going against conventional wisdom, Nichols convinced Arlington Mayor Tom
Vandergriff that Village Creek, a tributary of the West Fork of the Trinity, could be dammed on
the western edge of town to create a 46,000 acre-foot reservoir.

"Everybody said that it wouldn't work, that the area wouldn't hold water," Vandergriff
related some thirty years later.  "Well, Marvin persuaded me and we went ahead.  The lake filled
in a month.  It was called a miracle, and Lake Arlington made possible the growth we
experienced for years after."438

Under Freese and Nichols' supervision, construction of the Arlington dam began in May
1956 and was completed in July 1957.  The timing could not have been better.  Thanks to the
heavy rains that drenched Texas in the spring of 1957, ending the seven-year drought, Lake
Arlington did indeed fill in a month--in twenty-six days, to be precise.  Vandergriff said the Lake



Arlington experience convinced him Marvin Nichols "was the smartest man I ever knew."439

To filter Lake Arlington water, the city's Pierce-Burch Water Treatment Plant was
designed by Freese and Nichols in 1956-57.  The plant consists of two separate, hydraulically
independent treatment facilities, the North Plant and the larger South Plant.  Both obtain water
from Lake Arlington through a common raw water line.  Several innovative features to reduce
maintenance time and expense and down-time during repairs were incorporated into the Pierce-
Burch plant's original design and subsequent expansions.  Corrosion-resistant stainless steel
clarifiers and flocculators were installed after comparisons showed the use of noncorrosive
materials to be more economical than sandblasting and repainting conventional equipment every
ten years.  The plant has a chlorine scrubber system that automatically detects chlorine leaks,
closes doors, and shuts off outside exhaust systems, then scrubs the chlorine from recycled air in
the building until the concentration is less than one part per million.  

To save electricity, the North Plant's electrical-mechanical mixers were replaced by an in-
line mixer powered by the gravitational force of raw water from the pump station.  To conserve
water, containment basins were added so that filter wash water could be stored and reused rather
than discharged into the sewage treatment system.  In 1989, the Arlington plant would win the
Environmental Protection Agency's regional Public Water Supply Excellence Award.  The honor
meant the plant was the highest rated facility in EPA's Region 6, which includes the states of
Texas, Oklahoma, New Mexico, Louisiana, and Arkansas.

Another model plant, this one for wastewater treatment, was designed by Freese and
Nichols in 1955-56 for Amarillo.  The 4.5 MGD Northside activated sludge plant, also known as
the River Road Plant, replaced an early system of plain sedimentation basins.  Well aware of the
need to conserve water in the semiarid High Plains, officials of Amarillo and the Texas Company
(Texaco) worked out an innovative plan for using reclaimed wastewater from the new plant in the
operation of Texaco's Amarillo refinery.  The reclaimed wastewater substituted for fresh water
from Texaco-owned wells and the City distribution system.  Amarillo realized major water
conservation benefits, while Texaco enjoyed a dependable supply of water of a quality suitable
for most refinery purposes.  Later, Southwestern Public Service Company also would participate
in the industrial reclaimed wastewater program by reusing treated sewage effluent in its coal-fired
power plant at Amarillo.440

Marvin Nichols took an active part in the initial planning and negotiations between the
City and Texaco.  As Amarillo continued to grow, Freese and Nichols would periodically design
enlargements and additions to the city's sewage treatment facilities.  To better serve the area
inside the city, a second 4.5 MGD plant of the activated sludge type, the Southeast or Hollywood
Road Plant, would be built in 1964 across town from the first plant.  The older Northside/River
Road Plant would be renovated and its capacity increased to 12 MGD, then to 16 MGD.

The firm's experience with water supply for the oil industry also included waterflooding
systems for secondary recovery of oil from partially depleted fields.  Waterflooding is done
through water injection wells placed around producing oil wells.  Water is forced into oil-bearing
formations, restoring pressure and floating the oil to a point from which it can be recovered.  The
technique entails moving and treating water in large quantities to produce the volumes of
controlled-quality water required.

Freese and Nichols participated in two early waterflood projects.  In 1958, for Gulf Oil
Corporation, the firm designed and supervised construction of a $4.5 million water injection
system in Crane County of far West Texas.  The system used highly mineralized water pumped



from a well field fifty miles away and transported through a system of pipelines to storage and
treatment facilities at the oil field.  Special studies were required to select a pipe rugged enough to
carry the highly corrosive water.  

Later, for Sun Oil Company, the firm would design and supervise construction of a
waterflood system in the Jameson Field of Coke County.  Built in 1963 at a cost of $2.4 million,
the system took raw water from an existing lake and transported it through 18- and 24-inch mains
to a 3 MGD treatment plant.

A wastewater treatment plant of special interest was the Village Creek plant at Fort
Worth, located about ten miles east of downtown on a 120-acre site.  The activated sludge plant,
designed by Freese and Nichols in 1955-56 and built in 1958, had an initial capacity of 5 MGD
but was designed for an ultimate capacity of 120 MGD.  Freese and Nichols provided engineering
design and construction administration throughout all expansions to the plant's ultimate size.441

An unusual feature of the Village Creek plant is the recovery system for methane gas, a
byproduct of sludge digestion.  Methane is used as fuel to heat the plant and operate large gas
engines.  Recycling also has been practiced as far as possible in the use of dried sludge from the
plant for gardening and agricultural purposes.  The Texas Department of Highways and Public
Transportation has applied dried Village Creek sludge to highway shoulders and medians.  The
City of Fort Worth has used it on municipal golf courses, parks, and agricultural lands for winter
wheat production, and in the city nursery.  Dried sludge is a good soil conditioner popular with
nurserymen.

Usually loaded to capacity, and despite phase-out of the old Riverside trickling filter plant
(see chapter 4) by diversion into the Village Creek plant, the Village Creek facility has
consistently achieved excellent results and efficient operation in both cost and treatment.  A
regional facility, the plant treats the combined domestic and industrial wastes of essentially all of
Tarrant County, part of Johnson County, and twenty-three neighboring communities, a total
population of about one million.  The plant discharges into a sensitive stream that is dry most of
the year.  Water in the receiving stream is about ninety-five percent wastewater in the dry
months, diluted with little rainfall.  

Yet the plant consistently meets stringent Texas water quality standards (among the most
stringent in the nation), as well as rigid criteria for removing heavy metals from sludge.  As a
result of the plant's performance, the Texas Water Commission uprated the facility's capacity
from 96 MGD to 120 MGD without the need for major construction.  Recognized as one of the
nation's outstanding plants, in 1988 the Village Creek facility would win both the Region 6 and
the national Operations and Maintenance Excellence awards presented by the Environmental
Protection Agency.

New Names on the Roster
Not least among the firm's notable events of the 1950s was the association of several new

professionals.  By 1958, four had joined the firm who would become key men for Freese and
Nichols.  Joe Paul Jones, a 1949 architectural engineering graduate of the University of Texas,
came to the firm in 1955 from the U.S. Army Corps of Engineers' Fort Worth District.  For the
Corps, Jones did field engineering on large dams and was project engineer on military
construction throughout Texas.  For Freese and Nichols, he would supervise many bridge, street,
highway, railroad, city planning, site development, navigation, drainage, flood control, and airport
projects.  A prominent example of his work in aviation is Dallas/Fort Worth International Airport. 



During the initial construction phase in the early 1970s, Jones was project manager for road,
water, and sewer design and construction work totaling more than $54 million (see chapter 20). 
As the firm's principal-in-charge for design and construction administration, Jones would oversee
improvements at Fort Worth's Carswell Air Force Base, the Austin Executive Air Park, Hudson
Municipal Airport, and Madison-Cooper Airport; runway rehabilitation at Dallas Naval Air
Station; and master planning for airports in Terrell, Rockwall, Sweetwater, and Graham, Texas.  

Other representative projects of Jones' career include: project manager for design of
Kaskaskia Dam and Arkansas River Lock No. 7 for the Corps of Engineers; city planning for
Denton, Arlington, Decatur, Grapevine, and other Texas cities; design of training ranges at Fort
Bliss; and site development for the Third Corps Headquarters Building at Fort Hood.

Also joining Freese and Nichols in 1955 was Robert S. Gooch, a graduate of
Massachusetts Institute of Technology with bachelor's (1951) and master's (1955) degrees in civil
engineering.  Gooch came to the firm from two years' service as research and development officer
with the U.S. Air Force, Wright Air Development Center, Ohio; and two years as a teaching and
research assistant at MIT.  His responsibilities with Freese and Nichols would progress from
design engineer and project engineer to project manager and principal-in-charge for numerous
dams, pump stations, pipelines, and drainage facilities; feasibility studies for water supply
projects; and river basin master plans.  Examples of the latter include master plans for the
Nueces, Neches, and Red River basins (see chapter 18).

Gooch would participate in many of the firm's major postwar dam and reservoir projects:
Lakes Weatherford, Arlington, Conroe, Spence and Ivie; and Marine Creek, Cement Creek,
Cedar Creek, Hubbard Creek, Greenbelt, Millers Creek, Forest Grove, Gibbons Creek, Squaw
Creek, Justiceburg, Richland Creek, and Applewhite reservoirs.  He would be one of the first
hydraulic engineers to use computers extensively in dam and reservoir design.

Electronic digital computers created great excitement in the mid 1950s when highway
engineers began using them as aids in highway location and design.  State highway departments
found the machines could shave months from design time on some large projects by taking over
the drudgery of repetitive calculations.  Engineers working in other design fields saw possibilities
for using the computer's high-speed data processing abilities to save substantial time and money. 
The computer could handle almost any engineering problem open to mathematical expression. 
Its rapid operation allowed many solutions to be tried in search of the best.  Problems that
required long, laborious strings of mathematical calculations on slide-rule and paper could be
solved by computer in a fraction of the time, provided the computer had the proper set of
instructions: the program.  Developing programs could be as costly as installing the early punch-
card computers themselves---and prices for the computers could rival the cost of heavy
construction equipment.  The expense could be comfortably borne only by large and well-
financed entities, such as U.S. Steel, which did early computer work in structural engineering, and
the Corps of Engineers, working in hydraulics.442

And yet a few private consulting firms accepted the challenge in fields such as municipal
waterworks.  Beginning in 1957, only a year after computers became relatively well known in
highway engineering, Freese and Nichols began developing computer programs for analysis of
water distribution networks.  It was one of the earliest private consulting engineering firms to
adopt computers in water distribution system analysis.  Hundreds of miles of transmission and
distribution pipelines and pumping systems have since been designed by the firm using the speed
and accuracy of electronic computers.  



Bob Gooch developed a number of the firm's computer programs for hydraulic,
structural, hydrologic, and water quality analysis.  He reported his early experiences with
computerized design and analysis in a series of technical papers.  His "Application of Digital
Computers to Reservoir Yield Studies" appeared in Public Works Magazine in August 1958;
"Electronic Computers in the Water Supply Field" was published in the American Water Works
Association Journal in March 1960; and "Computers Provide a Shortcut in Earthwork Estimates
for Dam Design" appeared in the October 1963 Civil Engineering Magazine.

Shortly after Jones and Gooch became associated with the firm, two more recent civil
engineering graduates came in.  Robert A. Thompson III, a 1955 C.E. graduate of the University
of Texas, was in the U.S. Navy doing hydrographic and geodetic location work before joining the
firm in 1958.  For two years, Thompson was assistant hydrographic officer on the U.S.S. Tanner
and made a hydrographic survey of the eastern Mediterranean Sea.  His early field duties for
Freese and Nichols would include surveying, inspection, concrete and soil samples testing, and
construction supervision of Texas Industries' Midlothian Dam, Brady Dam, Greenbelt Dam, and
the Robert Lee reservoir (Lake Spence) embankment.  He would be project engineer for White
Oak Creek Dam, Bridgeport Dam modifications, Tule Creek (Mackenzie) Dam, Millers Creek
Dam, and Conroe Dam (see chapter 18).

As a dam and reservoir design specialist, Thompson would handle the hydrologic and
hydraulic design of dams and spillways across the state, including Lake Nocona, Texas Industries
Lake, Johnsons Creek, Hubbard Creek, Wood County Dams No. 1-4, Cedar Creek, Palo Pinto,
Fish Creek, Greenbelt, Robert Lee (Spence), and Conroe.  He would be responsible for the
hydraulic design, quantities, and cost estimates of his firm's "Report on Inter-Basin Canals and
Pipelines," prepared during the 1960s for the Texas Water Development Board and the original
Texas Water Plan.  The study included 1,377 miles of canals.  A member of the American Society
of Civil Engineers, Society of American Military Engineers, and Texas Society of Professional
Engineers, Thompson would author several papers for publication and for presentation at
professional society meetings.  

Lee B. Freese, educated, like his father, at Massachusetts Institute of Technology, joined
the firm upon receiving his bachelor's degree in civil engineering in June 1958.  In years to come,
numerous large projects up to $120 million in construction cost would fall under his authority as
resident engineer for construction and as principal engineer in charge of preparing feasibility
reports, plans, and specifications.  Appropriately, the S. W. Freese Dam impounding the
Colorado River Municipal Water District's Lake Ivie would be built under the administration of
the honored man's son.

Other representative projects with Lee Freese as principal-in-charge include: raw water
transmission pipelines and pumping facilities for the Colorado River Municipal Water District; a
51 MGD expansion of the Village Creek Wastewater Treatment Plant; a dam, water filtration
plant, and transmission facilities comprising a regional water system for the North Central Texas
Municipal Water Authority; water mains and pumping facilities for the West Central Texas
Municipal Water District; a 250 MGD pump station in Lake Texoma, supported on sixteen five-
foot-diameter piers and connected to shore by a 150-foot two-level bridge, for the North Texas
Municipal Water District; and eighty miles of pipeline to transport water to Fort Worth from the
Richland-Chambers Reservoir of Tarrant County Water Control and Improvement District
Number One (see chapter 22). 

The growth of the firm's professional staff during the 1950s was accompanied by a name



change.  For the first time in more than twenty years, since Major Hawley's retirement and the
adoption of the Freese and Nichols name in 1938, the firm name was altered.  In April 1959 it
became Freese, Nichols & Endress, reflecting the association of S. Gardner Endress.443  The name
would revert to Freese and Nichols upon Endress' retirement in 1973 and his death September 1,
1974, at age 66.

Change also came to the firm's Houston affiliate.  In August 1959, the firm of Freese,
Nichols & Turner announced the withdrawal of Freese and Nichols.444  The Houston organization
continued as a separate consulting engineering firm.  Following the association of Robert S.
Braden, it became Turner Collie & Braden Inc.

Making a Contribution
Believers in getting involved, Simon Freese and Marvin Nichols encouraged their younger

associates to take active roles in professional and community work.  The tradition had begun with
Major Hawley's interest in education and continued with Nichols' and Freese's years of civic,
governmental, and professional service.  Despite the rapid growth of the firm in size and scope of
practice during the 1950s, the senior and junior partners made time for a variety of outside
activities.  

Si Freese took a special interest in professional society work.  He served on the 1956-57
Advisory Committee on Design Standards of the Texas Section-ASCE to the State Department
of Health.  Consisting primarily of civil engineers interested in the design, construction and
operation of sewerage systems, the advisory committee helped the Texas Department of Health
in revising and updating its regulations for disposal systems.  Freese participated in both the
Sanitary Engineering group and the Hydraulics group of the Texas Section.  He frequently
presented papers at technical sessions and took part in panel discussions.  The Texas Section at
this time was one of the few ASCE sections in the nation to have active technical groups.445

Freese also was prominent in committee work at the national level.  By appointment of
the national ASCE board of directors, he served from late 1957 through 1962 as a member of the
ASCE Committee on Engineers in Public Practice.  He was vice chairman one term (1959-60) and
committee chairman one term (1960-61).  Made up mostly of public employees, plus Freese and
one other engineer from private practice, the committee studied such questions as classification,
professional standing, ethics, professional conduct, and salaries of engineers employed by
federal, state, and city governments.  One of the committee's aims was greater acceptance of
public works solutions based on the engineering and economic aspects of a problem, instead of
designs being compromised by political expediency or popular opinion.446

Jim and Bob Nichols honed their leadership skills in professional work locally.  Jim was
vice-president of the ASCE's Fort Worth Branch in 1958 and served on the Texas Section's
Junior Activity Committee.  The committee organized and sponsored Junior member functions
such as technical paper contests.  In 1959, Bob was elected president of the Fort Worth Chapter
of the Texas Society of Professional Engineers.

For the parent organization, the National Society of Professional Engineers, Marvin
Nichols served on the Board of Ethical Review from 1958 until the early 1960s.  He was elected
an ASCE Fellow in 1959 and was honored with a Life Membership recognizing his thirty-five
years of ASCE membership.  Decades of professional dedication might have dulled the
enthusiasm of some, but not Marvin Nichols, who still was willing to turn out early on a Saturday
morning to address a student engineers' breakfast regarding career planning and professional



responsibilities.  
At 62, Nichols remained an energetic worker for community causes, higher education,

and business development.  In late summer 1959, he led a group of Fort Worth business and
professional leaders on a tour of Africa.  The trip was sponsored by the Fort Worth Chamber of
Commerce to promote goodwill and trade development.  The itinerary included such historically
rich cities as Accra, Nairobi, Addis Ababa, Khartoum, and Cairo.  Such was the interest in this
African tour that Bob Nichols, who also made the trip, showed slides at Texas engineers'
meetings all the way to Midland.447

Marvin Nichols' interest in professional education led to a long association with the
University of Texas at Arlington (known until 1967 as Arlington State College).  Nichols had a
hand in the school's 1959 promotion from a two-year junior college to a four-year senior college. 
He also helped initiate the graduate program in 1966.  Nichols and J. B. Thomas would serve as
co-chairmen of the 1966 education committee of the Fort Worth Chamber of Commerce.  The
committee focused on education as essential to the metropolitan area economy.  Said Thomas in
remarks commemorating the 75th anniversary of UTA in March 1970:

My good friend, Marvin Nichols . . . was always responsive to requests or suggestions as
they came about, and we often worked together in the interest of the growing college with great
pleasure and mutual companionship.  Together we have ridden much of the length and breadth of
Texas to talk to political persons and to Directors of the A&M College [UTA's affiliation before
becoming part of the University of Texas System in 1965] and to those interested in various
phases of educational development, even often to Dallas where we received the finest
cooperation.  You can give to Mr. Nichols, in retrospect, a very important part of the credit for the
legislation bringing about the four-year Senior College, and even in the face of many difficulties,
the Graduate School.448

Nichols recognized the potential of UTA as a source of well-trained graduates for local
business and the professions.  The college awarded its first bachelor of science degree in civil
engineering in 1962; offered bachelor's degrees in five fields of engineering by 1965; and,
beginning in the fall of 1966, conducted master's degree programs in electrical engineering,
engineering mechanics, mathematics, and physics.449

Another local university benefiting from Nichols' interest was Texas Wesleyan College, a
small liberal arts school affiliated with the Methodist church.  Nichols was a faithful member of
First Methodist Church of Fort Worth and served several years as chairman of the church board. 
On behalf of Texas Wesleyan, he headed a number of finance campaigns.

Working With the Authorities
As the 1950s drew to an end, Freese and Nichols was poised to begin a series of major

water supply projects for governmental entities across Texas.  The next several years would see
more than a dozen reservoirs built under the firm's supervision, from relatively modest lakes on
the dry Texas plains to giant reservoirs in east and southeast Texas.  The work of Freese and
Nichols in helping the state's river authorities fulfill their mission to control, store, preserve, and
distribute the waters of Texas for useful purposes is the subject of the next chapter.



Chapter 18
MAKING LAKES

The largest lake engineered by Freese, Nichols & Endress in the 1960s was in answer to
the 1950s drought.  Fort Worth had flirted with water famine during the 1950-56 dry spell.  Scant
rainfall over the upper Trinity River watershed left Lake Bridgeport almost empty and Eagle
Mountain holding less than thirty percent of capacity.  When the drought broke in the spring of
1957, Fort Worth had only enough water behind her dams for eight months' use.450

The drought heightened city leaders' awareness of the limited yield of the upper Trinity. 
In May 1954, as the declining water supply became alarmingly apparent, the Fort Worth City
Council and Mayor F. E. Garrison created the Fort Worth-Tarrant County Water Commission of
1954-1959.  The volunteer citizens' group was charged with finding new water sources to meet
the city's anticipated demand through the year 2000.  Marvin Nichols was appointed engineering
adviser to the commission.  In June 1954, the City of Fort Worth engaged Freese and Nichols to
make a two-year study of additional water sources.451  

Comprehensive engineering surveys were made of all available supplies for Fort Worth,
including the West Fork of the Trinity; the Clear Fork and Benbrook Lake; other federal
reservoirs such as Grapevine, Garza-Little Elm, Lake Texoma, and the Navarro Mills site
southwest of Corsicana; the Brazos River watershed and Possum Kingdom Lake; the Ringgold
site on the Little Wichita River, a tributary of the Red; sources in southeastern Oklahoma
including Boswell Reservoir on Boggy River; the Sabine River east of Dallas; and the Richland-
Tehuacana-Cedar Creek sites on tributaries of the Trinity southeast of Dallas-Fort Worth.  Of all
these possibilities, the outstanding prospect was that of bringing water to the Fort Worth service
area from East Texas.

In September 1956, Freese and Nichols made a preliminary report proposing the
following long-range plan:

1. By 1960, construct a reservoir on Cedar Creek in Henderson and Kaufman counties
with a safe or dependable yield of approximately 131 MGD and a 72-inch, 79-mile transmission
pipeline to Fort Worth.  Also purchase land for a Richland Creek Reservoir.

2. By 1966, acquire water storage rights for 250 MGD safe yield from Boswell Reservoir,
a Corps of Engineers flood control project planned on Oklahoma's Boggy River.

3. By 1972, construct a reservoir on Richland Creek with a safe yield of 198 MGD.
4. By 1984, build an 84-inch, 79-mile pipeline from the Richland Creek Reservoir to Fort

Worth.452

Fort Worth had to act quickly on the first item in the long-range plan.  Preliminary
applications to the State Board of Water Engineers for water appropriations from Cedar Creek
and the Richland-Tehuacana site would expire unless the city indicated it was going ahead with
the project.  The Fort Worth-Tarrant County Water Commission approved the firm's
recommendation of Cedar Creek as the city's next water source; the City Council concurred and
asked Tarrant County Water Control and Improvement District Number One to accept the
responsibility of providing the additional supply.  On November 2, 1956, the District agreed.453

The next step was to convince the voters of Fort Worth and Tarrant County to approve a
$55 million bond sale to build Cedar Creek Reservoir and pumping and transmission facilities.  A
strong selling point was that Cedar Creek, compared with the other sites investigated, ranked at or



near the top in water rights availability, water quality, quantity, and economy.  Fort Worth held
water rights to Cedar Creek through April 1960; the quality of Cedar Creek water was superior to
that of any other site studied; the quantity available was three times the existing West Fork
supply, and greater than all but two of the other sites considered; and the cost per million gallons
daily would make the project more economical than any other except the Richland-Tehuacana
site.  Voters were asked to approve Cedar Creek Reservoir for development first, to take care of
Fort Worth's water needs through 1976, to be followed by the Richland project to supply the
city's needs beyond the year 2000.454  

Cedar Creek Lake
The bond election to finance the Cedar Creek work was held December 2, 1959.  Voters

approved the $55 million bond issue, allowing land acquisition to begin in 1960.  Construction
started in April the following year and was completed in 1965.  The lake filled to design elevation
on December 23, 1967.  Built at a cost of $19.5 million, the reservoir yields 156 MGD.  Its
capacity at spillway level is 679,000 acre-feet and its surface area 34,000 acres.  The drainage area
above the dam is 1,007 square miles.  With some three hundred miles of shoreline, Cedar Creek
Reservoir has become one of Texas' most attractive recreational lakes, with many areas available
to the public for boating, fishing, camping, and other outdoors activities.455  

The dam on Cedar Creek was named for Joe B. Hogsett, former president of Tarrant
County Water Control and Improvement District Number One and ex-officio member of the
1954-59 Fort Worth-Tarrant County Water Commission.  Design engineer for the Hogsett Dam
was Freese and Nichols associate W. Leary Eeds (1912-1971).  

A native of Lockhart, Texas, Eeds earned his bachelor of science in civil engineering from
Texas A&M College in 1936, then spent four years with the Brazos River Conservation and
Reclamation District at Mineral Wells doing surveying and aerial topographic mapping work.  In
October 1940, he joined Freese and Nichols as design engineer on water supply and distribution
systems and sewerage collecting systems.  In November that year, he married Luanna McClure. 
The couple had one son, Walter Anthony Eeds.

In December 1943, Leary Eeds was commissioned a second lieutenant in the Sanitary
Corps, U.S. Army Medical Corps, and served as assistant and adviser to base surgeons in matters
of sanitation and sanitary engineering.  He spent nearly two years as the base sanitary officer at
Reno Army Air Base, then was stationed a year in Guam.  Released from military service in
December 1946 with the rank of captain, Eeds returned to Freese and Nichols.  In 1953, he was
made an Associate of the firm.

During his career with Freese and Nichols, Eeds designed and supervised construction of
more than one hundred dams and reservoirs.  He pioneered development and improvement of
the gated morning glory spillway in large dams and wrote several professional papers on the
subject.  His expertise extended also to the use of slurry trenches as impervious cutoffs under
embankments.  Eeds was a member of the U.S. Committee on Large Dams, the National Society
of Professional Engineers, and NSPE's Texas affiliate.  He was elected a Junior member of the
American Society of Civil Engineers upon graduation from college in 1936, an Associate member
in 1948, and a Fellow in 1959.  Eeds would die of a heart attack August 26, 1971, at age 58.  His
death was a marked loss to the firm.456

Red River Authority



By 1960, responsibility for developing Texas water resources had been vested in more
than a dozen major river authorities or districts.  The state had largely been divided up into river
authorities, several of which embraced entire watersheds, like the Brazos and Sabine.  Other
watersheds were the responsibility of more than one authority or district.  For example, the
Neches was under the jurisdiction of both the Lower Neches Valley Authority and the Neches
River Conservation District, and the Colorado was the province of the Lower, Central, and Upper
Colorado River Authorities.  

Texas law empowered certain of the authorities to make master plans for their respective
watersheds to achieve optimum development of water within the river basin.  Stripped to its
essentials, any river basin master plan must include estimates of future population and future
water demands in the basin, and a plan to meet those predicted needs.  The accuracy of estimates
of future population and per capita water use, together with the ability of the master plan to meet
the resulting estimated demand, would largely determine the soundness of any river basin master
plan.457

In many areas of Texas, questions of future water demand and long-term supply were
complicated by water quality considerations.  Nowhere was this more evident than in the Red
River basin.  Man-made and natural salt pollution in the river rendered it and Lake Texoma all but
unusable as sources of water for municipal, agricultural, and industrial purposes.  Natural salt
springs in the upper reaches of the Red River drainage area discharged thousands of tons of
dissolved salt into the river daily.  Brine also seeped into the Red and its tributaries from
abandoned oil wells with defective casings.  

With good quality stream water scarce in the upper Red River basin, some less desirable
water was taken from the river and Lake Texoma for irrigation.  Use of the poor quality water,
however, reduced crop yields, lowered crop values, and damaged land and equipment.  Cities and
industries forced to rely on the chloride-laden water also suffered damage to piping systems,
water heaters, and other household appliances.  It was further apparent that the saline surface
waters were polluting millions of acre-feet of ground water in the Red River basin. 

Studies to control the natural salt pollution in the basin began in 1957 when Congress
directed the U.S. Public Health Service to locate the major sources of pollution.  In 1959, the U.S.
Army Corps of Engineers was directed to examine various methods and determine costs and
benefits of controlling salt springs in the upper reaches of the river.458

Natural salt pollution was only one part of the problem, however.  Of the total salts
entering the Red River, some thirty to forty percent could be traced to oil field pollution. 
Effective control of salt pollutants, therefore, would require control of man-made as well as
natural sources.  To that end, the Red River Authority of Texas was established by the state
legislature in 1959.  Its mission was to provide planning, beneficial development, and reclamation
of the water resources within all of the Texas portion of the Red River basin except far East
Texas.  

Two who played a major role in creating the Authority were Marvin Nichols and Judge
Otha F. Dent.  Dent (1906-1976) was a member of the State Board of Water Engineers.  By
invitation of community leaders in the Red River basin, he and Nichols participated in writing the
legislation creating the Authority.  By drawing upon experience with earlier Texas river
authorities (most had been created between 1929 and 1939 and thus had twenty or thirty years of
practical experience), the bill's authors were able to write into the Red River act the best aspects
of river authority enabling legislation.



At the first directors' meeting of the new Authority, held in the Kemp Hotel at Wichita
Falls, the directors engaged Freese, Nichols & Endress as consultants.  "We didn't have any
money to pay them but we still hired them to do our engineering work," remembered Fred
Parkey, first general manager of the Red River Authority.  "We didn't have any projects, we didn't
have anything, but we knew we had to have a master plan.  Freese and Nichols started working
on our master plan for the Red River Basin.  They agreed to help us even though we didn't have
any money.  We later were able to pay them, but at our first meeting they agreed to do the job
and help us to get started."459

The master plan prepared by Freese, Nichols & Endress for the Texas portion of the Red
River basin was done in three parts over six years.  Part I, submitted in 1961, dealt with the Little
Wichita River, a 46-mile tributary of the Red in north central Texas.  Because the stream lay
wholly within the statutory area of the Authority, planning for its development could proceed
even though the Red River Compact among the states of Arkansas, Texas, Louisiana, and
Oklahoma had not been settled.  An overall master plan for the river would have to await
ratification of the Compact.

The firm's studies indicated the metropolitan area of Wichita Falls would require all of the
water available from the Little Wichita River before the turn of the century.  The stream was
virtually the only source that could satisfy the area's impending need for additional water.  

"The analyses also show that the Ringgold Dam Site [east of Wichita Falls] is the most
economical location for future reservoir construction, both in terms of dependable yield and cost
of water," wrote Marvin Nichols, author of the firm's report.  "We therefore recommend, as a
master plan for complete development of the Little Wichita River, the construction of a single
reservoir at the Ringgold Site with ultimate conservation capacity of 433,000 acre-feet, and with
construction carried out in stages, consistent with the growth of water requirements in the
Wichita Falls Area."460

The report touched on the Red River Authority's great bugaboo, pointing out that streams
draining the lands west and northwest of the headwaters of Little Wichita River were highly
mineralized and unsuitable for municipal or industrial use.  A prime responsibility of the
Authority, and the principal reason for its creation in 1959, was to work with the Corps of
Engineers in controlling man-made and natural salt pollution.  The Corps agreed to tackle the
natural pollution problem while the Authority took on man-made sources.  

Principal among the latter were abandoned oil wells and old stripper wells nearing the end
of their productive lives.  "They make many times more salt water than they do oil," commented
Fred Parkey.  The brine pumped up with the oil was diverted to open pits for evaporation, but
much of it seeped out and made its way back into streams to taint the good water accumulated
from the area's rare rains.461

General Manager Parkey and C. O. Glenn, head (and in the early days, sole member) of
the Authority's Pollution Division, launched a chronically underfinanced but highly effective
program of pollution control.  Locating the worst offenders among old, leaky oil wells, they
invoked the Authority's state-conferred powers to force the wells to be plugged.  At times, the
effort drew heated resistance.  A few landowners balked at the agency's directives and forced
Glenn to assert his authority as a certified peace officer.  Occasionally, the question was settled
over drawn pistols.  

Freese, Nichols & Endress was not in the direct line of fire in the Authority's cleanup
effort, but did advise Parkey and associates at times on controlling brine seepage from stripper



well pits.  The firm's primary task was to complete the Authority's master plan recommending
reservoir locations and the communities they would serve.  Parts II and III would be submitted in
March 1966 and May 1967, respectively.  

Part II concerned six streams north of the Prairie Dog Town Fork in the Texas Panhandle,
all of which flowed across the Texas-Oklahoma state line before joining the main stem of the
Red.  The Part II watersheds encompassed several good-sized and growing Texas communities,
from Pampa in the northwest to Crowell in the southeast.  Predicting that municipal and
industrial water needs in the area would increase more than threefold by the year 2010, the report
cautioned that additional water needs could not adequately be met from ground water supplies,
which already were at or near their maximum usage.  Any significant new demands would
require development of the region's surface water resources.  

The recommended plan was to capture water of reasonably good quality before it reached
the downstream gypsum formations that contributed serious mineral contamination to the
easterly sections of the watersheds.  Freese, Nichols & Endress proposed reservoirs at five sites:
Greenbelt, Lelia Lake Creek, Sweetwater Creek, Lower McClellan, and Upper Washita.  Four
additional reservoirs on the remaining streams of inferior water quality could be considered for
later development, at such time as increasing demands and improved technology for handling the
quality problem might make them feasible.462

Part III of the master plan looked at the area south of the Salt Fork and upstream from the
mouth of the Little Wichita River.  This was the portion of the Red River watershed between the
sections considered in Parts I and II.  Here the firm proposed a system of four reservoirs--
Mackenzie, Saul's, Middle Pease, and South Pease--to impound essentially all the water of good
quality at points upstream from sources of mineral contamination.463

As noted earlier, a complete master plan for the Texas portion of the Red River basin had
to await ratification of the Red River Compact by the four states that held a claim to the river's
waters.  The purpose of the Compact was to apportion the waters of the Red among the four
states on an agreeable basis.  While representing his state in the negotiations as Compact
commissioner for Texas, Fred Parkey often turned to Si Freese and Marvin Nichols for
information and advice.  

"We asked them to sit in with us on some of our discussions, to advise as to what Texas
should do," Parkey remembered.  "We were trying to get all the water we could for our state and
yet be fair and just with the others.  It was necessary that we have engineers to make
recommendations who knew what they were doing and knew about the waters.  The ones I went
to for good advice were Freese and Nichols.  I felt their knowledge of the waters of the Red River
and all the other streams in the state was such that they could advise and give information
nobody else could.  I got valuable information from them that strengthened my stand as the
commissioner from Texas on this Compact."464

While the firm was engaged in planning reservoirs in the Red River basin and the
Authority was cleaning up sources of man-made pollution, the Corps of Engineers was working
on the natural salt problem.  One principal source the Corps shut off was a mammoth salt spring
near Estelline that flowed brine on the order of seawater.  A circular earthen dike about 340 feet in
diameter was built to contain the salt within a brine pool.

Another major problem area was in the vicinity of Guthrie and the 6666 (Four Sixes)
Ranch, where low-flow streams of highly mineralized water drained into the South Wichita River
and thence to the Red.  On average, an estimated 195 tons of chlorides from the area entered the



South Wichita River daily.  The Corps of Engineers at Tulsa asked the Red River Authority to
recommend engineers to assist in controlling the salt pollution.  The Authority recommended
their consultants, Freese, Nichols & Endress.  

Si Freese proposed diverting the high-salt, low-flow streams into evaporation ponds to
keep the salt water out of the Red River.  Low, deflatable weirs would trap low flows, forming a
pool to facilitate pumping to an off-stream brine lake for disposal by evaporation.  During flood
flows, the low dam would collapse and the rain-swollen stream with its better quality water
would pass over the deflated weir.465

For the Corps, Freese selected a site east of Guthrie where a brine storage reservoir could
be built.  Parkey remembered joining Freese at the site on a sweltering afternoon in August 1962. 
"He asked me to come out there and meet with him.  It was a hot day," Parkey recalled.  "Sweat
was just pouring off of him, and he said, `You know, I think I've got the place.  I've got the place
for the lake.'"  Freese had roamed far over that countryside, walking and driving in the heat,
before finally finding a location that satisfied him.466  

At the chosen spot east of Guthrie and north of Benjamin, the Corps designed the
Truscott Brine Lake.  Construction would begin in 1976-77 on a low-flow dam for capturing
brine, a pumping station, a 23-mile pipeline, and the Truscott dam.  Analysis of the first full year
(May 1987-April 1988) of operation of the collection dam and storage lake would show the
project to be even more effective than predicted in diverting salt from the Red River.467

Lakes in the Red River Basin
Greenbelt Reservoir, near Clarendon on the Salt Fork of the Red River, figured in the

master plan prepared for the Red River Authority by Freese, Nichols & Endress.  The lake was
actually designed, however, for another entity, the Greenbelt Municipal and Industrial Water
Authority.  Completed in 1966, the reservoir has a capacity of 59,100 acre-feet and is operated, as
its owner's name implies, for both municipal and industrial uses.  Freese, Nichols & Endress'
design work for the $8.5 million project included a 6 MGD filtration plant near Clarendon and
approximately 120 miles of water transmission lines, pump stations, ground storage, and elevated
storage to serve the cities of Clarendon, Hedley, Childress, Quanah, and Crowell.  After the first
facilities were completed in the mid 1960s, additional improvements would be made under the
firm's administration in 1975, 1982, and 1984.

Once the Greenbelt Reservoir caught water, the Greenbelt Authority found itself with lots
of water but a crying need for revenue.  Marvin Nichols and Si Freese worked closely with the
Red River and Greenbelt authorities to devise a plan beneficial to both, whereby the Red River
Authority could buy water from Greenbelt at a price acceptable to each party.

With Greenbelt as a source, the Red River Authority was able to supply rural water
systems from Clarendon to south of Crowell.  The Authority borrowed from the Texas Water
Development Board and the federal Farmers' Home Administration to install hundreds of miles
of water lines to serve a rural population of approximately 12,000 in fifteen counties.  The
regional water system conceived and built by the Authority would become a lifeline to the people
of that country--people who barely had been getting by on rainwater and a little well water. 
Ranching in the realm of the rattlesnake and coyote would remain a demanding and sometimes
droughty business, but because of the Red River Authority's innovative work the area's rural
families would not lack for good water from their house taps.

While Greenbelt Reservoir was under construction in 1966, the City of Wichita Falls also



had a new municipal water supply under way, as recommended in the original Red River basin
master plan prepared by Freese, Nichols & Endress.  Lake Arrowhead (not designed by the firm)
is located thirteen miles southeast of Wichita Falls on the Little Wichita River, upstream from the
Ringgold site proposed in the master plan.*

Another master plan project recommended for early construction was the Mackenzie
Reservoir on the High Plains near Silverton.  The reservoir was first proposed in a study made by
Freese, Nichols & Endress for the Mackenzie Municipal Water Authority.  This authority was
created in 1965 to provide a regional water supply for the communities of Tulia, Silverton,
Floydada, and Lockney.  From the firm's studies of water quality, population projections, per
capita water use, and water need projections to the year 2010, a plan emerged to build a $15
million regional water system over a span of twenty years.  

Though ground would not be broken for Tule Creek Dam until September 1972, the
project logically may be discussed here in connection with the firm's related work in the Red
River basin.  The dam is approximately ten miles west-northwest of Silverton on --------------------
-
*The Ringgold and Sweetwater Creek projects recommended in the original Red River Basin
master plan prepared by Freese, Nichols & Endress were defeated by voters when first proposed,
but remain under consideration.  The Red River Authority and its engineers anticipate that both
lakes will be built in the future.
Tule Creek, a tributary of the Prairie Dog Town Fork of the Red.  It controls a drainage area of
about 188 square miles and forms a reservoir of 896 acres surface area and 46,250 acre-feet
capacity.  Tule Creek Dam is an earthfill embankment 2,300 feet long rising 176 feet above the
riverbed to Elev. 3,126, making it the tallest non-federal dam in Texas.468

In addition to designing and supervising construction of Tule Creek Dam impounding
Mackenzie Reservoir, the firm designed the Mackenzie Municipal Water Authority's 3 MGD
water filtration plant, six pump stations, four water storage tanks, and seventy miles of pipeline. 
Through a supervisory control system designed by the firm, pumps and valves at nine locations
can be monitored and remotely controlled.  The control system operates over eighty miles of the
owner's private buried telephone cables and leased phone lines.  Freese and Nichols also
coordinated all legal and financial aspects of this twenty-year assignment.

Other Significant Reservoirs
At the time of the early Red River work that resulted in the Greenbelt and Mackenzie

reservoirs, the firm also was handling several other major water projects in Texas.  First of these
was Hubbard Creek Reservoir in the Brazos River basin, designed by Freese, Nichols & Endress
and completed in 1962.  

The 317,800 acre-foot lake six miles northwest of Breckenridge was built for the West
Central Texas Municipal Water District.  This district, composed of Abilene, Anson, Albany, and
Breckenridge, was patterned after the Colorado River Municipal Water District.  The four
member cities receive raw water from the reservoir through a 68-mile pipeline system designed
by the firm.  The remote supervisory control system to monitor and operate pumps and valves at
eight pump stations operates over the District's buried telephone cable, in the same manner as the
control system designed by the firm for the Mackenzie Municipal Water Authority.  Altogether it
was a $14.5 million project.  Freese, Nichols & Endress provided complete engineering services
for dam, reservoir, pipeline, and pumping facilities.  In the design of Hubbard Creek Dam, the



firm accomplished an important "first": introduction to the Southwest of the large "morning
glory" type concrete spillway with gated intake.  

Upriver from Hubbard Creek Lake, 140 miles as the crow flies, the firm designed the
White River Reservoir.  A project of the White River Municipal Water District, the reservoir
supplies the communities of Crosbyton, Spur, Post, and Ralls.  It is sixteen miles southeast of
Crosbyton on a tributary of the Brazos.  The 38,200 acre-foot reservoir was completed in 1963. 
The firm's work on the $4.4 million project included a 4.5 MGD water filter plant, several pump
stations, and 62 miles of transmission pipelines through which the District supplies treated water
to its four customer cities.  The supervisory control system designed by the firm operates pumps
and valves over a distance of sixty miles.

On another tributary of the Brazos, Millers Creek, the firm designed a 25,000 acre-foot
reservoir for the North Central Texas Municipal Water Authority.  This Authority traces its
origins to 1957, when several cities north of Abilene jointly requested the 55th Texas Legislature
to authorize a regional government entity responsible for developing a surface water supply.  At
that time, all the cities obtained their water from underground sources.  Quality was poor and
quantity limited.  The new Authority would develop a surface water system to serve its member-
cities of Haskell, Munday, Knox City, and Goree.  

Freese, Nichols & Endress prepared a report on the project and completed final plans in
1960.  Construction bids, however, would not be received until the summer of 1972.  The $6
million project consisted of the dam and reservoir, providing a safe yield during critical drought
periods estimated at 3.38 MGD; a central 3.5 MGD water filtration plant at the dam site; six pump
stations; and a forty-mile pipeline system to convey treated water to the four cities.469

Also taking shape during the 1960s was Lake E. V. Spence, second of the Colorado River
Municipal Water District's big lakes.  Construction began in 1966 and the 488,760 acre-foot
reservoir was completed in 1969 (see chapter 14).

On the other side of the state, the firm was engaged to design the Conroe Dam and
appurtenances on the West Fork of the San Jacinto River north of Houston.  A joint project of
the San Jacinto River Authority, the City of Houston, and the Texas Water Development Board,
Lake Conroe impounds 430,000 acre-feet seven miles northwest of the city of Conroe.  Two-
thirds of the project's total $28.9 million cost was borne by the City of Houston and one-third
was shared by the San Jacinto River Authority and the Texas Water Development Board. 
Houston's major interest was for additional domestic and municipal water to augment its supply
from Lake Houston.  The large industrial water needs of Houston and vicinity would be met by a
reservoir on the Trinity River near Livingston, under an agreement with the Trinity River
Authority allocating the poorer quality Trinity water to industrial use.  

As consulting engineers to the San Jacinto River Authority, Freese, Nichols & Endress
began work on the Conroe project when the Authority filed for a permit from the State Board of
Water Engineers in 1959.  The permit was granted in June 1960.  Participants spent much of the
next decade acquiring land, adjusting utility conflicts, and negotiating water sales and ownership
contracts.  Freese, Nichols & Endress completed plans and specifications in February 1969 and a
construction contract was signed that December.  Conroe Dam was closed in August 1972.  

The dam is an earthfill embankment 11,350 feet long with a maximum height above the
river channel of 82 feet.  It forms a lake with an average depth of 20.5 feet and a surface area of
nearly 21,000 acres.  Safe yield of the reservoir is 89 MGD, allotted two-thirds to municipal
consumption and one-third to industry and mining.470



While the many dams and reservoirs designed by Freese, Nichols & Endress in the 1960s
were the firm's most conspicuous projects, other important work also was done.  This was the
Vietnam era.  Fort Wolters, west of Fort Worth near Mineral Wells, was the U.S. Army's primary
helicopter training center during the Vietnam War.  Pilot training escalated with deepening U.S.
involvement in Southeast Asia.  In February 1966, Fort Wolters was directed to produce 386
graduates of primary flight instruction each four-week period.  Before, its output per class had
been 290 students in sixteen weeks.  The stepped-up training schedule was to begin in July and
reach full capacity by late November.  This extremely tight time frame required accelerated
design and speedy construction of new facilities.  

The Army Corps of Engineers' Fort Worth District contracted with Freese, Nichols &
Endress for plans, specifications, design analysis, and cost estimates for the Fort Wolters
expansion.  The project included ten auxiliary helicopter landing fields within a twenty-mile
radius of the main base.  The firm was responsible for modifying four existing operational fields
and planning two new refueling fields, two new tactical stage fields, and two fully equipped
permanent stage fields.  The two permanent fields included two 1,600-foot runways, four landing
pad lanes, a refueling apron, a hover apron, a control tower, a field house, water and sewerage
facilities, airfield lighting, and landing aids.  In addition, the firm planned the rehabilitation of
buildings, utility subsystems, and other post facilities to accommodate Fort Wolters' expanded
operations.471

Also for the Corps of Engineers, in 1965 the firm handled structural and civil design of a
110-foot by 600-foot navigational lock with a 20-foot lift on the Arkansas River near Little Rock. 
Arkansas River Lock and Dam No. 7 cost an estimated $11.75 million.  It was one of seventeen
locks and dams making up the Arkansas River Development project, a multipurpose, $1.2 billion
effort to build a 450-mile navigation channel from the Mississippi up the Arkansas River to near
Tulsa, Oklahoma.472  In 1966, again for the Corps, the firm did the structural design and prepared
plans and specifications for a dam connecting with the Kaskaskia River Lock near St. Louis,
Missouri.

For the City of Fort Worth, the firm designed the Hulen Street Overpass.  The four-lane,
1,600-foot bridge spans the Texas & Pacific Railway yards and the Clear Fork Floodway of the
Trinity River.  Construction cost of the project, completed in 1966, was approximately $1.4
million.

Tarrant County voters that year approved a $16.5 million bond issue to extend the Fort
Worth Floodway system and improve the 35-year-old Bridgeport and Eagle Mountain dams.  As
consultants to Tarrant County Water Control and Improvement District Number One, Freese,
Nichols & Endress provided engineering and supervised relocations in the Fort Worth
Floodways.  Spillway modifications were made to the Eagle Mountain and Bridgeport dams to
increase the District's ability to control floods on the West Fork of the Trinity.  

At Eagle Mountain, a 20,000 cubic-feet-per-second side channel controlled spillway was
constructed to supplement the original spillway's 55,000 cfs discharge capacity.  The new
morning glory outlet was tunneled through the old earthfill dam.  With a crest twelve feet lower
than the original spillway, the morning glory outlet added to the reservoir's flood storage capacity
by allowing the lake to be drawn down that much farther before a flood.473

In tandem with the Eagle Mountain work, the Bridgeport Dam was raised about eleven
feet to increase the reservoir's storage capacity and the spillway was modified.  Total cost of the
improvements, completed in 1971, was about $2.7 million.



Also calling on Freese, Nichols & Endress for help with flood control was another of the
firm's oldest clients, the City of Amarillo.  A study was made of surface drainage and flooding
problems caused by overflow from eight playa lakes north of the Prairie Dog Town Fork of the
Red River.  (Playa lakes are large, shallow, saucer-like depressions that catch and retain storm
runoff, forming temporary lakes.)  The firm prepared a comprehensive map showing existing
storm drains throughout the city, reviewed the storm drain system for deficiencies and problem
areas, assembled pertinent rainfall records, prepared topographic maps and area-capacity curves
of the playa lakes, and examined the possibility and cost of draining the basins or improving
storm drainage.  The study recommended building a horseshoe-shaped tunnel to transfer water
from the playa lakes to the Canadian and Red rivers to eliminate flooding.  The study was
completed in 1968 but, due to high construction costs, the system was not immediately built.

Engineers Become Environmental
The 1960s brought a redefining of engineering practice and the engineer's mission.  The

term "environmental engineering" entered the professional vocabulary and became the subject of
numerous papers and conferences.  

Narrowly defined, environmental engineering had a sanitary engineering connotation. 
But looked at in a broader sense, the term was virtually synonymous with civil engineering.  It
had always been the civil engineer's job to control or improve the human environment; i.e., to
direct "the great sources of power in nature for the use and convenience of man," the classic
definition.474  Taking the broad view, then, the practice of Freese and Nichols and its predecessor
firms in sanitation, water supply, highways, and urban planning established it as a longtime
practitioner of the "new" environmental engineering.

Even among those who made no sharp distinction between civil and environmental
engineering, a noticeable shift in thinking occurred.  Civil engineers were becoming more aware
of the broad responsibilities of environmental design.  Increasingly it was recognized that
engineering problems should be viewed not as abstract technical problems, but as part of a larger
social, political, and economic tapestry.  Engineering works were not things alone, but things
directly touching people's lives.  

Americans were coming to grips with the issue of their affluence and the degradation of
earth, water, air, and esthetics that had accompanied the postwar, materialistic philosophy of life. 
Good engineering works were found sometimes to have bad effects.  Critics within and without
the profession charged that resource use had too often become resource abuse.  Increasingly it
was felt that the use of a resource was not an isolated question to be settled by any one group of
experts, but required the combined thinking of engineers and chemists, economists and
biologists, architects and meteorologists, social scientists and political scientists; in short, the
entire spectrum of engineering and non-engineering expertise.  

The greater emphasis on engineering works as one component of a larger social landscape
can be seen in the record of three American Society of Civil Engineers' national conferences held
six years apart.  From 1963 came the observation that the need to evaluate social benefits "will
make the work of the civil engineer of the future more complicated than in the past, particularly
since a very large number of alternatives will always have to be considered."475  

A 1966 transportation conference produced this editorial comment: "However fuzzy the
notion of an environmental engineer or environmental engineering may remain, civil engineers
have moved through these past years to an appreciation of the fact that whatever they plan,



design or build, it must fit the environment in which it must exist; whatever they plan, design or
build will affect, for better or for worse, the natural or the man-made environment, or both. 

"[Here to stay] is the growing awareness of all CEs, whatever their specialities, that the
plans or designs or projects they produce are but parts of bigger plans for the functions and
comforts of man in his environment."476  

In 1968, the attitude was that "the good life, not just technical excellence narrowly
construed, must be the end product of engineering."  The engineer must not "shut his eyes and
mind to the broad consequences of what he does," nor "trample on human values while working
miracles of materialism."477

The shift to environmental engineering was not a difficult transition for Freese and
Nichols.  The principals of the firm had never practiced their profession in only its narrow
technical sense, but had designed works with their social, moral, and economic ramifications in
mind.  As residents of Texas, the state in which the great majority of Freese and Nichols projects
were accomplished, the engineer-citizens had a personal as well as professional interest in
designing socially responsible works.  Pollution abatement, the public well-being, and wise use of
resources had been prime concerns since the firm's founding.

The tenor of the times was reflected in the engineers' civic and political activities.  In 1960,
Democratic presidential candidate John F. Kennedy appointed Marvin Nichols to his Natural
Resources Advisory Committee.  "I am particularly glad to have Marvin Nichols on this
Committee, because of his special interest in water resources and particularly hydro-electric
power development," Senator Kennedy said.  "The Committee will have an important role in the
campaign clarifying the issues in this field [and] will then make the recommendations for an
action policy on natural resources for my administration."478

In discussions with JFK's chief resources advisers, Nichols focused on the water
resources and power problems of Texas and the Southwest.  "I am convinced, like Senator
Kennedy," Nichols told reporters, "that real progress can be made toward the solution of these
problems under his administration, through sound investment in our natural resources."

Robert Nichols, a member of the Water Pollution Control Federation since 1948, served
as president of the Texas Water Pollution Control Association for 1962-63.  In his fifteen years
with the firm to that point, Bob had established his expertise in environmental engineering and
pollution abatement.  Over the course of his career he would have charge of numerous water
quality management projects, industrial and municipal wastewater pollution control facilities,
design of wastewater treatment plants, wastewater reclamation projects, and sewerage collection
systems, and environmental assessment and impact studies.

Bob also worked actively in the Texas Society of Professional Engineers.  He was
chairman of the state-level Education Committee.  In 1965-66 he was president of TSPE, a
position held by his father fifteen years earlier.  They were the first father-son team to serve TSPE
as president.

In response to environmental concerns, lawmakers in both Washington and Austin were
becoming more open to legislation designed to cure the ills detected in the 1960s.  The growing
momentum of the environmental movement would lead to passage of the Clean Air Act in 1970
and the Clean Water Act two years later.  To keep in touch with legislative matters affecting its
work and to expand the firm's coverage of central Texas, Freese, Nichols & Endress opened a
branch office in Austin in 1968.



Hawley Memorial Fund
Twenty years after the death of Major John B. Hawley, Freese and Nichols honored the

memory of their late partner by establishing the John B. Hawley Memorial Fund of the Texas
Section, American Society of Civil Engineers.  The announcement came at the 1961 spring
meeting of the Section in Waco.  Simon Freese and Marvin Nichols each contributed an initial
$2,500 to create the fund, its purpose "to encourage high quality civil engineering."  Income from
the initial fund and future contributions would be used to make annual awards for excellence in
civil engineering practice.479

Two pursuits were to be especially encouraged: presentation of exceptional technical
papers at Section meetings, and advanced study and research by younger members and members
of the Section's student chapters.480  These criteria were adopted to govern the awards:

1. The Hawley Fund shall be used to recognize engineering achievement and engineering
talent.

2. The Hawley Award shall be given in recognition of an outstanding technical paper
presented by a member at a Texas Section meeting.  This award shall be a plaque or medallion.

3. The Hawley Fellowship is to promote study and research at the graduate level in
hydraulic and sanitary engineering.

A Trust Agreement for the fund was established in 1965 and three trustees were
appointed.  The first Hawley Awards for technical papers of high excellence went to Section
members Frank D. Masch, Kirby T. Meyer, and Robert L. Lytton in February 1967.  The first
Hawley Fellowship went to University of Texas-Austin graduate student Lloyd V. Urban for the
1967-68 academic year.481



Chapter 19
MARVIN C. NICHOLS, 1896-1969

People were Marvin Nichols' hobby, people from all stations of society.  Equally at ease
in the company of workmen or statesmen, he greeted all with the same warm handshake and
smile.  His was the natural, unforced courtesy that comes from sincere interest in the day-to-day
details of people's lives.  One anecdote will serve to illustrate his thoughtful nature.  In 1949, more
than twenty years after Nichols had moved his family from Amarillo to join Hawley & Freese at
Fort Worth, he learned that fire had consumed the home and possessions of old friends at
Amarillo.  Irreplaceable keepsakes had been lost.  Remembering a card his Panhandle friends had
sent in happier times past to announce the birth of a son, Nichols rummaged through stacks of
old greeting cards, newspaper clippings, and miscellaneous mementos until he located the birth
announcement.  This he mailed to the dispossessed family, making a small start in rebuilding the
vital minutiae of their lives.482

For "Mr. Marvin" to take such pains in kindness to another was not unusual.  He invested
a large portion of his time in building and maintaining friendships.  A confirmed "clipper," he
spent hours scissoring articles from newspapers and sending them with congratulatory notes to
acquaintances making news.  He seldom forgot a birthday or anniversary.  Robert Nichols once
asked his father how he could remember the birth and wedding dates of the legions he called
friend.  From a desk drawer, the senior Nichols pulled out a pad of paper where the information
had been carefully recorded, in a format that at first glance might be mistaken for an engineer's
listing of reservoir capacities or water consumption figures.  Not satisfied with this neat
tabulation, Bob sought the source of the raw data.

"I can see how you are able to keep up with everybody," he conceded, "once you've got
the dates on your list.  But how do you find out someone's birthday or wedding anniversary in
the first place, short of asking them point-blank?"

The secret lay in being a good listener, Mr. Nichols explained.  If he asked a business
associate to lunch and the friend declined on the basis of "Today's my wife's birthday and I'm
taking her out to eat," the date immediately went onto Nichols' pad of paper, to be remembered
the following year with a card.  By keeping an ear open to friends' casual remarks about the
celebrated dates in their lives, Nichols compiled an exhaustive list of births and anniversaries and
was never too busy to send his regards.

A Role Model
Modern dictionaries indicate that the phrase "role model" first appeared in the English

language circa 1955-60.  A role model is defined as "a person whose behavior, example, or
success is or can be emulated by others, especially by younger people."  Coincidentally, the
phrase appeared in the language about the same time as Marvin Nichols' peak years of service to
the Fort Worth Panther Boys Club.  In all probability the coiner of the phrase never knew Nichols
personally, but managed nonetheless to capture perfectly the essence of Nichols' 42 years of
service to the Boys Club.  The young men of the organization could have had no better role
model than the distinguished engineer and civic leader.  

Nichols was a special friend to boys of less fortunate families.  He made substantial
contributions to the Panther Boys Club building and memorial funds so the club could improve



and expand its services to underprivileged youth.  Elected to the Panther board of directors in
1927, Nichols served on numerous committees: the executive committee from 1949 to 1954, the
building committee from 1949 to 1969, the camp committee from 1953 to 1969, and the
endowment committee from 1961 to 1969.  He was vice-president of the club from 1949 to 1954. 
Through his interest and efforts, many Fort Worth boys had the opportunity to develop into
useful citizens and men of integrity.  They may not have known he was their "role model," but
certainly they knew Mr. Nichols was an example to be emulated.

For service to youth, Boys Clubs of America presented Nichols its American Bronze
Keystone Award in April 1948.  This was followed by a second national award in 1957, the
Service Bar with three silver stars.  The Panther Boys Club accorded him its Man and Boy
Trophy in 1960 and the parent organization gave him a second Keystone Award, with three silver
stars, in 1965.  

As an example of grace under pressure, Nichols also was a role model for his younger
professional colleagues.  Many times they saw him demonstrate patience, fairness, and good
humor.  Almost any engineering project has its potential for conflict and controversy.  This was
true of several on which Nichols worked, involving as they usually did large sums of public
monies, large workforces, extensive land acquisitions, and a miscellany of civic, business, and
political leaders often at odds with one another.  Yet Nichols enjoyed remarkable success in
avoiding or defusing controversial situations.  

In part this was due to his skill and judgment as an engineer: he would back only those
projects he knew to be constructive and well considered, while forcefully opposing projects,
however popular, which he believed to be contrary to the public interest.  Taking his stand on
ground he knew to be firm went far in ensuring his credibility.  So capable an engineer was he,
his peers in the Fort Worth Branch of the Texas Section-ASCE described him as "brilliant."  His
former partner, Nat Turner of Houston, praised his ability "to visualize, to execute, and to
administer" as traits "symbolic of an able engineer and a fine gentleman."483

Nichols' reputation as a straight-shooter also enhanced his ability to settle conflicts.  In the
words of one Dallas-area contractor who had business with the Fort Worth engineer, "he was the
epitome of honesty and fair-mindedness, and he always said that he was the referee between the
contractor and the owners and that both sides must have a square deal.  He gave no special favors
to anyone, but evaluated his decisions always on the basis of fairness and justice to all.  This is
what made him a great man. . . . "484

Nichols' cheerful disposition and even temperament helped him reconcile differences that
threatened some key water projects for Texas.  A U.S. Bureau of Reclamation engineer
commented: "We were not always on the same side of the fence. . . . Either way the relationship
was always pleasant, largely, I suspect, because of [Nichols'] contagious sense of humor.  Many
and many a time I have seen his humorous side turn a meeting that was becoming needlessly
bitter back into the channels of good humor and clear reasoning."485

Gentleman's manners aside, Nichols was firm and persistent when it came to defending
the water rights of the people he represented.  Though a man of vision, he lived with reality.  He
carefully guarded Fort Worth's water supply against downstream contracts that asked for more
water than normally could be delivered without invading the prior rights of those upstream. 
When questions arose as to exactly who did have rights to the water, Nichols had a familiar battle
cry: "I'll meet 'em at the water hole!"  Fortunately, such "water fights" were the exception and not
the rule in his water resource and flood control work across the state.486



In 1964, Nichols received the highest honor given by the Texas Section-ASCE, the
"Award of Honor" for outstanding service to his profession.  He was the fourteenth Texas
engineer to be so recognized in the Section's fifty-year history.487  Nichols also received the Fort
Worth Press Award in 1964 for leadership in water conservation.  A past president of the K. M.
Van Zandt chapter of Sons of the American Revolution, he won the 1967 Gold Medal for Good
Citizenship from the National Society of SAR.  The Texas Water Conservation Association
dedicated its 1968 annual convention to him and presented Nichols its Leadership Award for
"outstanding leadership, magnificent accomplishments and unselfish service to Texas and to the
nation in water resources development."  Nichols' pleasure in these awards was blunted by the
loss of his wife of 45 years.  Ethel N. Nichols suffered a stroke and died November 20, 1964, at
age 68.

Nichols marked a half-century as a practicing engineer in 1969, the fiftieth anniversary of
his first job as a Caldwell County assistant road engineer.  At 72, he remained an active,
enthusiastic, and esteemed member of the Texas water fraternity.  He was heading for yet another
water meeting in Amarillo in mid February when he became seriously ill, with pain in his back,
right hip, and right leg.  He was taken to M.D. Anderson Hospital and Tumor Institute in Houston
for treatment.  

Though hospitalized, Nichols carried on with business.  From his bed he issued a five-
page memorandum on one of his current projects, the Garland municipal water supply.  The
firm's assignment was to investigate and report on the city's future needs and explore all available
sources of additional water supply.  Dated March 1, Nichols' memorandum cautioned whomever
picked up the assignment not to overlook vital information in Nichols' cluttered office.  "Behind
my desk, and on the table, and behind the adding machine is a pile of reports, etc.," he explained,
adding, "There may possibly be a current utility report among the papers in the stack on the right
hand side of my desk but I am not right certain about that."488

Six weeks after the memorandum, following a series of cobalt radiation sessions, it was
clear the cancer would not be stopped.  He would not attend the Red River Valley Association
annual convention at Shreveport, Louisiana, on April 6, though he had penciled the date into his
appointment book months earlier.  Mr. Nichols died at 5 a.m., April 10, 1969.  

A State Pays Respects
Journals and newspapers throughout Texas and the Southwest carried notice of Marvin

Nichols' passing.  He was eulogized in publications as diverse as the Sunday School class
newsletter of Amarillo's Polk Street Methodist Church and the nationally distributed journal
Professional Engineer.  Of the dozens of essays and sketches published about him, perhaps none
conveyed the gist of his personality better than an unsigned editorial in the Fort Worth Star-
Telegram evening edition of April 11:

Slow-talking, gentle-mannered Marvin C. Nichols was an easy man to know and a hard
man to describe.  When you started in to tell what he had done, what he was doing or what he
was planning to do there was virtually no place to stop.

For one of such deliberateness in speech and movement he did a prodigious lot--in
professional engineering activities at the local, state and national level, in boys' club work at the
same three levels, in civic and public activities of several kinds, and in patriotic organizations. 
And most of all in water.



In the field of water engineering--developing, using and conserving that most precious of
resources in the Southwest--he held a place of high eminence.  Respect for him in this regard was
far more than provincial; it was national and international. . . . 

His death is a reminder to Fort Worth and Texas that they owe him a great deal for their
comfort and prosperity now and in the years ahead.489

News of Nichols' death loosed a torrent of cards and letters like a Texas springtime flood. 
Expressions of sympathy flowed in from Texas Governor Preston Smith, Congressman Jim
Wright, and innumerable other friends and professional associates worldwide.  One note was
postmarked from Baghdad, Iraq.  In the tremendous outpouring of sentiment there was a
recurrent theme: Marvin Nichols was not only a great engineer; to his friends he was much more,
he was a good man.

Wrote J. B. Thomas, former chief executive of Texas Electric Service Company: "In my
life there have been three fine friends of common purposes and tastes and of strength and
courage and counsel to be given when needed.  Marvin Nichols was one of those.  Our friendship
was rich and understanding and our purposes often parallel, and I will always remember him with
pride. . . ."490

The personal sentiment was expressed also by Congressman Wright, who told Jim
Nichols: "Your dad was a truly great man and a constructive American whose mark upon our
times will not be erased.  He was not only an inspiration but a friend to many of us of a later
generation who, taking encouragement from his many great works, have tried to help build a bit
upon the very solid foundations that he laid. . . . his never-failing optimism and good humor have
made life more pleasant for countless thousands with whom he came in contact in his busy and
eventful life."491

At Nichols' funeral services on Saturday afternoon, April 12, a soft spring rain fell as
though saluting the engineer's fifty years of water work for Texas and the nation.  Officiating was
the Rev. Dr. Gaston Foote, pastor of First Methodist Church of Fort Worth and Nichols' pastor
for many years.  "The measure of a man is determined by the length, depth, breadth and height of
his love," Dr. Foote remarked.  To know what Marvin Nichols loved in life, the clergyman said,
was to know why "Mr. Marvin" was so loved and respected by others:

He loved his family . . . He loved people, all kinds of people.  He was the kind of man
who could walk among kings,
and yet not lose the common touch.  No man ever stood so high as when he stooped to help a
boy, and he was cited locally and nationally for his work with boys' clubs, and for Rotary, for the
United Fund and for our own Texas Wesleyan College.

He loved his work, and was a happy workman, serving as a water resources consultant for
scores of cities . . .

And he loved his church and his God.
When Abraham Lincoln died, they said it left a vacancy in the western horizon, and the

passing of Marvin Nichols has left a great gap in the skyline of this city.492

Nichols' support of Methodist higher education was recognized with an honorary doctor
of humanities degree conferred posthumously by Texas Wesleyan College at commencement
exercises in June 1969.  Also in Nichols' honor, memorial resolutions were adopted by virtually



every organization with which he had been associated: Tarrant County Water Control and
Improvement District Number One; Fort Worth Branch, Texas Section, American Society of
Civil Engineers; Colorado River Municipal Water District; Water, Inc. (a Texas corporation
formed under Nichols' guidance for the purpose of promoting an imported water supply for West
Texas); First Methodist Church of Fort Worth; the Panther Boys Club; and the Texas House of
Representatives.  

The memoirs that customarily are published by professional engineering societies upon
the death of a member were prepared by Nichols' close friends and colleagues.  His former
Houston partner Nat Turner wrote a sketch for the American Institute of Consulting Engineers. 
Nichols' longtime associates Joe J. Rady, Simon W. Freese, and Joe B. Mapes prepared a memoir
for the American Society of Civil Engineers.  Besides being an eloquent tribute to their friend of
many years, the sketch produced by Rady, Freese, and Mapes has historical reference value and
merits quoting at some length:

The past fifty years have been eventful years in the history of this Country and of the
State of Texas.  How such events influenced the life of Marvin Nichols and how his professional
activities influenced the development of his native State are worthy of consideration in this
memoir.  During these five decades the population of Texas tripled.  From a predominantly rural
State, Texas developed into an urban State with many large cities and with many urban problems. 
The urban demand for such basic necessities as water increased hundred-fold and the danger of
stream and water supply pollution increased in proportion; World War II necessitated expansion
of our defense plants and military facilities.  All of this required engineering "know-how" of the
highest caliber.  This was the area of intense activity in which Marvin C. Nichols spent his long
and fruitful professional life. . . . 

Although his accomplishments were many and significant, what Marvin C. Nichols will
be best remembered for is his influence on the development of adequate water supplies to meet
the present and future water needs of the State of Texas.  Early in his career Nichols perceived the
need for water if Texas was to maintain a healthy growth.  Many of his contemporaries, less far-
sighted, were willing to write off the west half of Texas as a permanently semi-desert area,
suitable only for the grazing of cattle.  Year after year he continued his fight for the protection
and development of the State's water resources. . . . His role was a significant one in developing
the current long-range Texas Water Plan, which if carried out as he envisioned, will assure his
beloved West Texas, as well as the whole State, an adequate water supply well into the next
century.493

Within hours of Nichols' death, final action came in the Texas Legislature on a resolution
to name a proposed dam and reservoir in Northeast Texas the "Marvin C. Nichols Dam and
Reservoir."  Planned for construction on the Sulphur River in Morris and Bowie counties near the
town of Naples, the reservoir of 2.25 million acre-feet capacity was a key part of the original
Texas Water Plan that Nichols was instrumental in developing (see chapter 16).  Under an
amended Texas Water Plan that would be adopted by the Texas Water Development Board in
1984, Nichols Reservoir in the Sulphur River Basin remained a potential project that could
someday supply water to the north and northeast Texas regions.

When introduced in the Texas House by Rep. James L. Slider of Naples, the resolution
authorizing the "Marvin C. Nichols Dam and Reservoir" deemed the proposed water project a



worthy monument to the engineer's perseverance, dedication, leadership, and character.  But the
same purpose may be served by many another water facility brought to fruition by M. C.
Nichols.  To quote again from the memoir by Rady, Freese, and Mapes:

One is reminded, in writing of the work of Marvin Nichols, of the inscription on the tomb
of Christopher Wren in St. Paul's Cathedral--"Reader, if you seek a monument, look around
you."  Truly, the work of Marvin C. Nichols is all around us: the hundreds of water and sewer
projects, the great reservoirs and above all his long-range plans for a greater Texas--these are the
monuments to this dedicated engineer.494



Chapter 20
DESIGNS OF THE SEVENTIES

Over the 1969 Christmas holidays, the firm of Freese, Nichols & Endress moved from the
Capps-Danciger Building at 508 Throckmorton Street into new offices in the Equitable Savings
Building at 811 Lamar, across from Burnett Park.  The move kept the firm within the same six-
block area of downtown Fort Worth that had been its home since John Hawley occupied offices
in the old Cotton Exchange Building on the corner of West Seventh and Throckmorton.

The first major assignment of the new decade for senior partner Simon Freese, now in his
seventieth year, was to testify for the American Petroleum Institute and Association of Oil Pipe
Lines before the U.S. Department of Transportation's Hazardous Materials Regulations Board. 
Freese's testimony was in regard to the safety of petroleum pipelines.  DOT's Hazardous
Materials board had proposed new safety regulations for liquid petroleum pipelines that were
contrary to existing engineering standards and industry practice.  If adopted, the proposed
decrease in allowable operating pressures for cross-country pipelines would reduce the capacity
of existing U.S. pipelines about eleven percent.  To regain the lost capacity, it would be necessary
to build new pump stations or "loop" the lines at an estimated cost of half a billion dollars.  The
proposal would drastically affect not only the pipeline industry and its shippers, but also
consumers of gasoline, kerosene, home heating oils, aviation fuels, and other petroleum
products.495

The American Petroleum Institute and Association of Oil Pipe Lines argued that there was
no justification from a safety standpoint to depart from existing code and industry practice.  They
assembled eleven expert witnesses in Washington January 20, 1970, to testify before the board. 
Freese's testimony addressed the engineering reasons behind the existing standard code, and the
effect the proposed changes would have on the pipeline industry.  Citing the exceptional safety
record of pipelines designed and operated in compliance with the standard code, Freese stated:
"So far as is known, there has never been a pipeline break due to any deficiency in this basic
design factor. . . .

"Pipeline breaks or leaks never result from a deficiency in the specified strength of the
pipe but result mainly from corrosion, flaws in the pipe and seams, and accidental punctures
caused by bulldozers and like mechanical equipment.  Such breaks or leaks are not functions of
operating pressure and strength of pipe."

Freese was specially qualified to testify in the matter because of his wide experience in
new reservoir development, which often required relocating or protecting petroleum pipelines
crossing areas that would become lake bottom.  As one responsible for ensuring the safety of
thirty-two such pipelines crossing municipal water supply reservoirs, Freese attested that
transport of liquid petroleum by underground pipeline is the safest known method of bulk
transportation, far safer than tanker, barge, railroad, or truck.  He cautioned that a decrease in the
allowable working stress for pipelines would not be in the public interest.

"The Department of Transportation is charged with protecting the public interest, and
safety is an important aspect of that responsibility," he said.  "Once safety is provided for,
standards which allow economical operation of a transportation facility are also very much in the
public interest.  I am confident that the Department of Transportation not only will make certain
that the standards are safe but also will desire to avoid over-design and uneconomical operation. 



Most of the added expense would undoubtedly be reflected in the prices paid by the consumer,
so that the public would, in effect, pay the cost of unnecessarily strict requirements."496  Freese's
1970 testimony has been credited with helping to establish safety factors in existing regulations.

Blessed with an agile mind throughout his long life, Freese was not content to let younger
engineers hatch all the new ideas.  In the summer of 1970, he began developing a concept for
moving water from western Arkansas and eastern Oklahoma up the Canadian River to the Texas
High Plains.  He envisioned a system of reservoirs in Arkansas built and paid for by Texas. 
Arkansans would enjoy the scenic and recreational advantages of the new lakes while Texans
benefited from their yield.  Water impounded in Arkansas could be moved up the Canadian River
by lock and dam, then channeled to canyons in the Texas Panhandle that could be dammed to
create storage basins.  

Redistributing water on such a grand scale would require the cooperation of the three
states involved.  Freese, tenacious to the point of stubbornness when committed to a course of
action, soon convinced Arkansas Governor Winthrop Rockefeller and Texas Governor Preston
Smith of the plan's merits.  To open discussions in Oklahoma, Freese and Jim Nichols flew to
Oklahoma City in May 1971 to meet with the state Resources Board.  They talked of a joint
system of canals from the Arkansas River up the Canadian through Oklahoma.  The channels
might carry irrigation water not only to the High Plains of Texas, but also to Oklahoma and New
Mexico, with another leg supplying Dallas-Fort Worth.

Similar in its goals to the Mississippi water importation plan of the 1960s (see chapter 16),
Freese's plan for transporting water from Arkansas faced similar obstacles and delays. 
Rockefeller left office in 1971, followed by Smith in 1972.  Their departures deprived Freese of
two influential supporters.  But he was not ready to drop a plan he considered workable and
worthwhile.  In July 1973, Freese would start another round of meetings with Judge Otha Dent of
the Texas Water Rights Commission, leaders of the West Texas Chamber of Commerce, and
state officials.  Governor Dolph Briscoe, Smith's successor in Austin, showed interest in the
"Freese Plan," as it came to be called.  But circumstances seemed stacked against it.  Arkansas's
Rockefeller died in 1973; Judge Dent retired from the Texas Water Rights Commission in 1974
and died two years later.  These losses struck the final blow to the Freese Plan.  Though not
implemented during the originator's lifetime, the proposal illustrates the unusual energy and
creativity that Freese maintained throughout his later years.

Enhancing Water Quality
The 1960s' groundswell of concern for the environment encouraged federal, state, and

local attention to waste treatment and water quality enhancement.  Several governmental entities
retained Freese, Nichols & Endress to study pollution abatement and water quality improvement. 
Pollution reports were done for the Red River Authority of Texas and Texoma Regional Planning
Commission, the Concho Valley Council of Governments, the Highland Lakes System for the
Lower Colorado River Authority and the City of Austin, and the Lower Neches Valley
Authority.  The Texas Water Quality Board provided financing for the studies.497

A study also was made for the North Central Texas Council of Governments, as a joint
effort of Camp, Dresser & McKee, Boston; Forrest & Cotton, Inc., Dallas; and Freese, Nichols &
Endress.  Financed jointly by the Texas Water Quality Board and the Federal Water Quality
Administration, the two-year, $600,000 study was completed in 1970.  It provided a
comprehensive review of sewerage and wastewater treatment needs in an 11,000-square-mile area



on the upper Trinity River.  The flow in the upper Trinity was heavily polluted by effluent from
dozens of sewage treatment plants, discharges from septic tanks, release of industrial wastewater,
and leaching from landfills.  In dry season, wastewater formed almost the entire flow of the river
in its upper reaches, giving the Trinity a reputation as the nation's only river born of urban
waste.498

The Trinity study recommended a fifty-year program of building wastewater treatment
plants in the ten-county metropolitan area around Dallas and Fort Worth.  The plan called for
consolidating fifty-three existing sewage treatment plants into a system of six large, regional
plants.  The system would provide tertiary treatment of sewage to emit water clean enough for
reuse as industrial cooling water or recycling into municipal supplies.499

Reuse of sewage effluent also figured in another significant study made by Freese,
Nichols & Endress in 1970.  The study for Lubbock, Texas, showed that a system of small
artificial lakes could be filled with reclaimed sewage effluent for recreational use and potentially
as a water supply.  The city had long made effluent from its municipal wastewater plant available
to irrigate cotton.  Once applied to fields, the effluent filtered down through rock and sand into
groundwater.  Tests showed the natural filtering cleaned up the water substantially both
biologically and chemically.  To tap the recharged groundwater, wells could be dug and the water
pumped up into a system of artificial lakes.  In preparing a feasibility report on the project,
Freese, Nichols & Endress emphasized that reclaimed effluent in the lakes could be an important
water resource in the semiarid Lubbock area.  Average annual rainfall there was a mere eighteen
inches--too little to fill the lakes from surface runoff alone.500

Designs were prepared for five dams to form a string of small, scenic lakes within the
Lubbock city limits, in a canyon that had become an eyesore through indiscriminate use as a
dumping ground.  Yellow House Canyon, which crosses the northeast corner of the city, was
mostly undeveloped except for the landscaped areas of MacKenzie State Park.  Stream flow in
the canyon from rainfall was irregular.  There normally was little or no water in the channel
upstream from the state park.  Just east of the city, however, a reservoir of groundwater existed
beneath farmland irrigated with effluent from the main Lubbock wastewater treatment plant.  A
well field tapping this reservoir of reclaimed wastewater would provide the water necessary to
replace evaporation losses and maintain the Canyon Lakes system.  In effect, the water would be
used three times: first in the municipal distribution system, then for agricultural irrigation, and
finally to support boating and fishing in the Canyon Lakes recreational area.  Project design was a
joint venture of Freese and Nichols and the Lubbock firm of Parkhill, Smith and Cooper.  Project
manager for Freese and Nichols was Robert S. Gooch, assisted by Robert A. Thompson III and
other staff members.501

Other assignments for the firm included water supply work and water resources master
planning for the Lower Neches Valley Authority at Beaumont.  Through a system of pump
stations and canals engineered by Freese, Nichols & Endress, the Authority provides water for
industries, cities, and irrigation in the Beaumont-Port Arthur area.  Taken primarily from the
Neches River, water is delivered to some two dozen municipalities and major industries and more
than 50,000 acres of rice land.

In 1972, for the Corps of Engineers' Fort Worth District, the firm designed outlet works
for two federal flood control dams on the San Gabriel River in central Texas.  North Fork Dam,
impounding Georgetown Lake on the North Fork of the San Gabriel, and Laneport Dam, forming
Granger Lake on the main stem of the river, create multipurpose reservoirs for flood control,



water conservation, fish and wildlife habitat, and recreation.  
Lakeway Municipal Utility District No. 1, created in 1972, engaged Freese, Nichols &

Endress to design water, wastewater, and storm drainage facilities for the first major resort
developed on Lake Travis near Austin.  Small sewage treatment plants would serve the resort's
inn and marina, townhouses, residential lots, and tennis clubhouse.  The master plan for
Lakeway, prepared under the direction of Bob Gooch, recommended a larger, 3.5 MGD
wastewater plant for future development.  Master planning for the resort's water system called for
future construction of a 15 MGD water filtration plant.502

Rolling Hills
The centerpiece of the firm's water work in the early 1970s was the attractive new Rolling

Hills Water Treatment Plant on the south side of Fort Worth and the 74 miles of 72- and 84-inch
pipeline connecting the plant to Cedar Creek Reservoir.  The project was a key part of the twenty-
year plan for assuring Fort Worth an adequate municipal water supply.  Following a spring 1971
groundbreaking, construction proceeded simultaneously on the $9.5 million plant (under project
engineer Ocie C. Allen) and the $35.5 million pipeline (supervised by Lee B. Freese, partner in
charge).

The pipeline angles northwest from Cedar Creek Reservoir across the bed of the main
stem of the Trinity River, which was temporarily diverted to facilitate pipe laying.  Built in five
sections by four contractors, it tunnels beneath Interstate 45 north of Ennis and under Interstate
35E north of Waxahachie.  The pipeline was located in a 130-foot right-of-way so that at a future
date a parallel line could be laid to deliver water from Richland-Chambers Reservoir, to be
completed in 1987 (see chapter 22).

The first 68 miles of the conduit are 72-inch steel cylinder concrete pipe, laid in 24-foot
sections weighing 41,590 pounds each.  The remaining six miles between the treatment plant and
a balancing reservoir east of the plant are of 84-inch pipe, laid in 20-foot lengths weighing 46,460
pounds each.  Completing the giant water system are two unattended pump stations, one an
intake station at the reservoir and the other a booster station north of Waxahachie. 
Communications cables for station automation went down at the same time as the pipeline.  

When completed in 1973, the pipeline and treatment plant doubled the water supply of
the Fort Worth-Arlington metropolitan area.  The original 80 MGD Rolling Hills plant would be
expanded to 160 MGD in 1986, the expansion also being designed by Freese and Nichols.  In
1990, the plant would receive the statewide Public Water Supply Excellence Award from the
Environmental Protection Agency.  The award is based on quality of water produced, operations
and maintenance practices, administration and management, and customer relations.

Environmental concerns were not neglected during construction of the Cedar Creek-
Rolling Hills pipeline across the fertile blackland prairies southeast of Fort Worth.  Land
disturbed by pipe laying was restored as nearly as possible to its original condition.  Workers
replaced topsoil over the 74-mile conduit, even on land wholly owned by Tarrant County Water
Control and Improvement District Number One, the project's owner and operator.503

Seven Seas and Arlington Stadium
Among the firm's more unusual assignments of the 1970s were the Seven Seas sealife

park and Arlington Stadium.  The Seven Seas job came to the firm when the City of Arlington
released the prime contractor on the park and converted some sixty subcontracts to direct



contracts with the City.  Recalled Robert Nichols:

We were called in to review change orders--we thought.  Before we had those untangled,
we were told, `We don't know
who else to turn to.  We want Freese and Nichols to assume the role of construction managers
and get the park built.'  Among other things, we did all of the purchasing, between $7 and $8
million worth.  This has been the only job designed by someone else on which we acted as
construction managers.  

Arlington is a good client of ours and our philosophy is that we will do whatever our
client needs done provided we can stay within our fields of competence.  The Arlington city
manager [Herman J. Veselka] was so impressed with our field man on Seven Seas [Marco Lugo]
that he asked us to release him to work for the City on converting its minor league ball park into a
home for the Texas Rangers.  But Seven Seas wasn't finished yet.  When I protested, he offered
an alternative: `Why don't you keep the man and you build the stadium?'  My comment that we
had never built a stadium before brought the retort that eight months before we had never built a
sealife park either.504

Project manager for the Seven Seas job was Elvin C. Copeland.  The amusement park
housed exotic fish, elephant seals, and a dozen trained dolphins in more than 2.5 million gallons
of manufactured salt and fresh water.  It opened to the public March 18, 1972.  

Next door, scheduled opening date of the enlarged Arlington Stadium was April 6 that
same year.  Design work on the expansion had begun only the previous October, giving the firm
a scant six months to increase seating capacity from 21,000 to 35,000, resurface the field, and
generally upgrade the facilities from Texas League to major league status, to be ready when
baseball's Washington Senators moved into their new home as the Texas Rangers.

The entire lighting system had to be replaced with a system adequate for color television
broadcasting at night.  Clubhouses had to be provided for visiting teams and umpires.  A new
press box was built to accommodate newspaper, radio, and television coverage and a new audio
system with one hundred speakers was installed.  New ticket booths, restrooms, and other public
facilities had to be added.

The playing field itself required modification to achieve what baseball people call a "turtle
back" slope.  Groundsmen sodded the field with about 11,000 square yards of turf.  Trees and
shrubs were planted, dugouts improved, foul line poles set, and fences repainted.  

Roads, bridges, and paving were a major part of the project.  Vehicle capacity was
increased from 3,000 to 12,000 and two new bridges were built.  Entry and exit roads were
widened and repaved.  As a cost-cutting measure, much of the old lighting from the refurbished
stadium was used to light parking areas.  Ramps and fences were installed for added security.

Barely was the first phase of the expansion completed (on time and on budget at about
$10 million) when design work commenced on Phase II, to add another 10,000 seats and replace
3,000 bench-type seats with theater-type chairs.  Seating was added in a new upper deck. 
Additional public facilities and a new dressing room for the home team also were designed.505

Professional Milestones
During the latter years of his partnership in Hawley, Freese and Nichols, Major John

Hawley had been fond of saying the firm he founded had developed into an "institution."  Thirty



years after the Major's death, the institution of Freese and Nichols might have surprised its
founder, farsighted though Hawley was.  Begun as an individual practice, the firm now had a staff
of approximately 130 registered professional engineers, surveyors, draftsmen, technicians,
inspectors, and support personnel.  Besides the Fort Worth headquarters and branch office in
Austin, the firm had an affiliate in Odessa, Texas, called Freese, Nichols & Esmond, Inc. 
Kenneth E. Esmond, P.E., was president of the affiliate.  Jim and Bob Nichols were vice
presidents and Lee Freese was secretary-treasurer.*  The firm's practice was similar to that of
Freese, Nichols & Endress but with more involvement in land planning and subdivision work.506

Projects on the boards at Freese, Nichols & Endress as of January 1972 numbered
seventy-six.  Their total estimated construction cost was over $147 million.  The total value of
projects designed and supervised by the firm and its predecessors since 1894 amounted to more
than half a billion dollars.  The partnership had risen from No. 264 (in 1971) to No. 151 (in 1972)
on a list of the nation's top five hundred design firms compiled by the national weekly
Engineering News-Record.  

Building on founder Hawley's original specialties of water, sewerage, and flood
protection, his successors had developed a well-rounded municipal and civil practice that
included roads, bridges, airports, water and waste systems, dams, reservoirs, flood control and
drainage, watershed management, and comprehensive city planning.  The firm did all mechanical,
electrical, and structural engineering in-house.  Some eighty to ninety percent of its work
continued to be for federal, state, or local government entities, mostly municipalities and special 
-------------------
*The business relationship would continue until Ken Esmond's death October 10, 1977.  He was
killed in an automobile accident in Odessa while on his way to the office.  Robert Nichols would
succeed him as president of Freese, Nichols & Esmond.
water and sewer districts.  Efforts to expand this client base were taking the firm increasingly into
private work such as industrial waste disposal, land development, and land planning.507

Freese, Nichols & Endress operated as an association of seven partners, each with his
own client group and areas of specialization: Jim Nichols in water supply, water treatment, and
airports; Bob Nichols in water quality management and pollution abatement; Lee Freese in water
transmission; Bob Gooch in computer operations and feasibility studies; Joe Paul Jones in
planning and federal projects including military installations; Gardner Endress in water resources
and wastewater treatment; and Simon Freese in water supply, sewage treatment, and flood
control.

Si Freese celebrated fifty years as a consulting civil engineer in 1972.  His firm marked the
occasion with an appreciation dinner May 17th at Colonial Country Club in Fort Worth attended
by close to two hundred well-wishers.  Freese observed this milestone in his usual fashion:
working all week, going to the office every morning including Saturday and Sunday, and bringing
work home in the afternoons.

Also putting in extra hours was Bob Nichols.  In July 1972 he became national chairman
of Professional Engineers in Private Practice (PEPP), a functional section of the 65,000-member
National Society of Professional Engineers (NSPE).  Nichols had just ended two terms, 1970-72,
as the section's vice chairman from the Southwestern Region.  PEPP then had a national
membership of some 3,400 consultants representing approximately 1,200 firms.  Nichols' duties
as chairman for 1972-73 included extensive travel throughout the United States visiting affiliated
sections in each state and representing PEPP at regional and national meetings.  He was chief



spokesman for PEPP members in matters relating to the organization's primary purposes:
development of professional and ethical standards of practice, and programming to help
consultants provide engineering services of highest quality.

One of Nichols' major concerns in his NSPE-PEPP work was a Department of Justice suit
filed against the Society in 1972.  The suit charged that NSPE's ban on competitive bidding by
engineers was in restraint of trade and alleged that NSPE had conspired to fix prices for
engineering services.  The Society contended that the provision in its code of ethics which
prohibited price competition for services was reasonable, necessary to the public health and
safety, and served the public interest.  Engineers emphasized that securing professional services
based on price rather than qualifications would open the door to inferior engineering, with results
ranging from adverse to catastrophic.  NSPE also argued that, as learned professionals, engineers
dealt with the intellectual products of the mind and not with products affecting interstate
commerce, and so were exempt from federal antitrust laws.508

After a U.S. district court ruled that the NSPE ethical prohibition against competitive price
bidding was indeed a violation of federal antitrust laws, the Society appealed to the Supreme
Court, but unsuccessfully.  In an eight-to-zero decision in 1978, the high court ruled that NSPE
could not ban competitive bidding by its members.  The decision, however, did not require
professionals to bid nor buyers to seek price proposals.  The majority opinion written by Justice
John Paul Stevens acknowledged the potentially negative results of price competition:

It may be, as [NSPE] argues, that competition tends to force prices down and that an
inexpensive item may be inferior to one that is costly.  There is some risk, therefore, that
competition will cause suppliers to market a defective product.  Similarly, competitive bidding for
engineering products may be inherently imprecise and incapable of taking into account all the
variables which will be involved in the actual performance of the project.  Based on these
considerations, a purchaser might conclude that his interest in quality---which may embrace the
safety of the end product--outweighs the advantages of achieving cost savings by pitting one
competitor against another.509

Bob Nichols had a less pedantic way of making the point.  He liked to quote Apollo
astronaut Alan L. Bean replying to a reporter's question about how Bean "felt" before launch of
the spacecraft: "How would you feel if you were trusting your life to an aircraft built of parts
supplied by the lowest bidder?"

The World's Largest Airport
Any discussion of major Freese and Nichols projects in the fourth quarter of the firm's

first century must include Dallas/Fort Worth International Airport in some detail.  So significant
is the facility to Texas and the nation, a little historical background is in order.

As early as 1964, the Civil Aeronautics Board was warning Dallas and Fort Worth that
their lack of adequate air facilities would force jumbo jets of the 1970s to be routed to Houston. 
The new wide-bodied airliners, supersonic transports, and giant cargo planes coming into use
might bypass North Texas if Dallas and Fort Worth could not agree on a regional airport.  The
warning worked.  After years of controversy and competition between Fort Worth's Greater
Southwest International Airport and Dallas's Love Field, in 1965 the two cities agreed to build a
joint, regional airport that would accommodate jet-age traffic into the twenty-first century.510



Refined over a five-year period, plans for the $700 million first phase of Dallas/Fort
Worth Regional Airport took shape in 1969.  Occupying 17,500 acres of prairie midway between
the two cities, the jetport would be the largest airport in the world at the time of its construction.  

General engineering consultant was the New York City firm Tippetts-Abbett-McCarthy-
Stratton (TAMS), which provided overall planning and project supervision and coordinated the
work of other firms.  In its supervisory role, TAMS did not work directly with contractors on the
job.  Detailed design and construction supervision was handled by more than a dozen local
engineering firms known as associate consultants.  Freese, Nichols & Endress in a joint venture
with Rady & Associates, Inc., a combination known as FNE/RA, was retained as associate
consultant for airport utilities and roads.  Joe Paul Jones was project engineer.511  

FNE/RA had charge of more than $50 million in work at the mammoth airport.  Over a
period of four and a half years, the consultants worked with thirteen of the thirty-five principal
contractors on the project, designing and supervising construction on twenty-one separate
contracts.  They were responsible for the major highway and street system outside the immediate
terminal area, including two large remote parking areas, a computerized parking control system,
and toll gates; highway lighting and signs; nineteen bridges; the water distribution and sanitary
sewage systems; industrial waste collection and treatment facilities; underground electrical and
telephone cable ducts; landscape irrigation; and fifty-five miles of security fencing.512

The industrial wastewater treatment plant designed for the airport by Freese, Nichols &
Endress was constructed in 1972-73.  Designed for an average flow of 2 MGD and a peak
capacity of 5.5 MGD, the plant treats wastewater generated by airport operations.  This includes
runoff from aircraft overhaul and washing, fuel and oil spills, and discharges from floor drains in
hangars and maintenance shops.513

A separate system collects domestic sewage for treatment at the Trinity River Authority
(TRA) Central Plant, several miles from the airport.  The sanitary sewerage system for conveying
domestic wastes to the TRA plant also was an FNE/RA project, as was the airport water system. 
Both the Dallas and Fort Worth municipal distribution systems supply water.  FNE/RA designed
two large pump stations and more than twenty-five miles of pipeline to carry water within the
airport.  The system was finished early to supply water for construction on other contracts.

Though the airport was not quite complete by the fall of 1973, dedication ceremonies
went ahead as planned.  The celebration in early October drew an estimated 200,000 visitors to
see a facility described as "the first seaport of the air."  It rated among the world's great
engineering wonders.  When Dallas/Fort Worth Regional Airport officially opened January 13,
1974, it represented a total investment of $875 million, including $65 million for land and $810
million in construction.514

Indian Peaks and Fort Hood Cavalry
In 1974, the U.S. Atomic Energy Commission authorized construction to begin at

Comanche Peak Steam Electric Station, a nuclear power plant.  Freese and Nichols (as the firm
again was known after Gardner Endress's retirement in 1973) had charge of design and
supervision of civil engineering aspects of the project.  The firm's responsibilities included the
plant access road, an eleven-mile railroad spur for delivery of construction materials and
operating supplies, the cooling water reservoir, and pump stations and pipelines to tap a
supplemental source of cooling water from nearby Lake Granbury on the Brazos River.

Comanche Peak is near Glen Rose, about forty-five miles southwest of Fort Worth.  The



name comes from a prominent mesa north of the site, the most distinctive landmark in the area
and once a gathering place for Indian tribes along the Brazos.  The 2,300-megawatt electric
generating plant is a project of Texas Utilities Company.

The plant cooling lake designed by Freese and Nichols, known as Squaw Creek Reservoir,
is formed by an earthen dam 150 feet high impounding 150,000 acre-feet of water.  The surface
area of the reservoir is 3,200 acres.  Impoundment began in February 1977.  Supplemental water
is pumped from Lake Granbury through a 48-inch pipeline.  To maintain water quality in the
cooling lake, some water returns from Squaw Creek Reservoir to Lake Granbury through a
parallel 36-inch pipeline.  The circulation controls buildup of dissolved minerals.  Freese and
Nichols' project manager at Squaw Creek was Bob Gooch.

The reservoir design includes a special safety feature for maintaining an emergency
supply of cooling water.  A 1975 Freese and Nichols summary described operation of the safe
shutdown dam:

As with any nuclear facility, there is strong emphasis on safety of operation, and the plant
is designed with back-up protective features in depth to cope with the unexpected.  There will be
a secondary impoundment on one arm of Squaw Creek Reservoir, where a smaller dam,
designed to withstand an earthquake, will hold back enough water to allow continued cooling
during a safe shutdown of the plant.  The safe shutdown impoundment dam, or mini-dam as it
has come to be called, will be a rock-fill structure with impervious clay core.  Under normal
operating conditions, water will flow freely back and forth through a rock cut linking the main
reservoir with the safe shutdown impoundment, and they will stay at the same level.  If there is an
unexpected drop in the main lake, however, the mini-dam will retain its pool . . . and will provide
367 acre-feet of standby cooling water.515

Two counties south of Comanche Peak, the firm found new work at old Fort Hood, home
of the 1st Cavalry Division, 6th Air Cavalry, and other units.  In the years since World War II, the
post had acquired the nation's greatest concentration of armored power and largest population of
any military post in the free world.  In 1975, Freese and Nichols designed grading, drainage,
fencing, lighting, and building rehabilitation for a Fort Hood motor park facility.  

Also that year, the firm designed the rehabilitation of existing railroad track at the
Longhorn Ordnance Works, a World War II TNT plant near Caddo Lake in East Texas.  Freese
and Nichols also developed plans, specifications, and construction cost estimates for runway
repairs at the Dallas Naval Air Station.  

More Navy work followed in 1976.  The firm designed erosion control measures for a
mile-long, horizontal space surveillance antenna at the Lake Kickapoo Naval Space Surveillance
Station near Wichita Falls.  The firm also made three studies of a large warehouse complex at
Fort Sam Houston, San Antonio.  The Corps of Engineers asked for a structural survey of the
buildings to determine the extent of problems and repairs needed.  A second study analyzed
utilization of the buildings and estimated cost of rehabilitation.  A third project estimated energy
consumption of various units or organizations proposed for relocation to the renovated
warehouses.

Freese Environmental Lecture
In 1975, the "Simon W. Freese Environmental Engineering Lecture and Award" was



established by the Environmental Engineering Division (EED) of the American Society of Civil
Engineers, joining the prestigious family of prizes administered by ASCE.  The prototype for the
Freese Lecture was the highly regarded Karl Terzaghi Award and Lecture, established in 1960. 
Freese's partners endowed the new environmental engineering award with $25,000 to honor the
senior member of Freese and Nichols.  

"[Mr. Freese] knows nothing of this activity on the part of those of us who have worked
closely with him for a number of years," Jim Nichols told the ASCE Environmental Engineering
executive committee.  "He likely would not have allowed us to do it, but we feel that he will be
pleased. . . . Several of us who have been associated with him feel very strongly that he is one of
the truly great men in our profession."516

Announcement of the new lectureship brought a cascade of congratulations to Freese's
mailbox.  The occasion brought out the poetic in Don Woodard of Southwestern Life Insurance
Company, who wrote: "I count as one of the great enrichments of my life the privilege of having
had as my friends Simon Freese and Marvin Nichols.  These names are synonymous with sound
engineering practices coupled with a balanced concern for the environment.  They are engraved
on a thousand projects dedicated to the benefit of humanity in our corner of the world.  They
belong to the ages."517

Old friend Joe Pickle, secretary-treasurer of the Colorado River Municipal Water District,
epitomized the feeling of many when he wrote: "You have monuments all over the Southwest,
but none so great as those in the lives you have touched."518

Under rules of the award, a distinguished person in the midstream of an outstanding
career is invited about yearly to prepare and deliver a lecture on environmental engineering at an
appropriate ASCE meeting.  The lecturer receives a certificate and a $1,000 honorarium.  Daniel
A. Okun delivered the first Freese Lecture at the EED National Conference on Environmental
Engineering at Nashville, Tennessee, in July 1977.  Okun, a professor at the University of North
Carolina and consultant to government and industry, spoke on "Principles of Water Quality
Management."  Future Freese Lecturers would include Earnest F. Gloyna, dean of engineering at
the University of Texas-Austin (1986); Denny S. Parker, senior vice president of Brown and
Caldwell, California-based consulting engineers (1987); and Dr. C. P. Leslie Grady, Jr. (1989).

Pause for Reflection
In keeping with the nation's bicentennial celebration of 1976, Robert Nichols spoke to the

Spring meeting of the Texas Section-ASCE on the history of civil engineering in America.  His
remarks offer insight into the problems of the so-called "modern age" that have preoccupied
engineers from the 1960s and 1970s to the present.  In preparing his overview, Nichols studied
early Transactions published by the American Society of Civil Engineers.  He found evidence
that the troubles which plague the modern technological era may not be so "modern" after all.

"In my review of transactions," Nichols said, "my attention was attracted to a discussion
paper that raises two questions:

Should stream contamination by the sewage of cities be absolutely prohibited by law?
Should the purification of sewage of cities be compulsory; and is this feasible for large

cities?

"One would think this discussion occurred within the past ten to twenty years in



connection with the hotly debated provisions of the Water Pollution Control Act [of 1972],"
Nichols commented.  "Actually this paper appeared in the December 1899 edition of
Transactions."

One thought-provoking observation from the 1899 paper was:

If no pollution of the water course is to be permitted, then all of the sewage must be
purified and the question resolves itself into one of expense.

"How true this statement is," Nichols remarked.  "For some reason the public seems to be
unaware that the engineer has had the capability for many years to design facilities to adequately
treat waste.  In my opinion, the pollution problems of today are not the result of lack of expertise
of the engineer but rather the unwillingness of the public to spend the money to construct the
necessary facilities."

Nineteenth century engineers clearly anticipated many of the ecological problems society
would be grappling with in the twentieth century.  The historical record would seem to provide
little support for the accusations of some environmentalists that engineers have been "authors of
environmental mismanagement and designers of pollution."  Observed Nichols:

Over the past several years, the public has charged that the engineering profession has
failed to anticipate pollution problems, traffic congestion, and other ills now facing the nation.  It
is alleged that the profession is doing too little too late.  If a person will take the time to review the
periodicals, such as the Transactions of ASCE, he will conclude that the civil engineer has
predicted the needs of our country and has recommended feasible solutions.  Unfortunately the
public has not heeded our recommendations and given them the necessary financial support. 
Sure, the profession is at fault.  Our biggest fault probably is the fact that we do not speak loud
enough and demand the attention of the public and its financial support. . . . had the public
listened to the discussion in 1899 concerning pollution and the ability of the engineer to avoid
pollution, the Water Pollution Act of 1972 would not have been necessary nor the appropriation
of some 18 billion dollars to support the provisions of the act.519

Nichols was referring to the Environmental Protection Agency's $18 billion
construction grants program for municipal sewerage works.  The federal grant program
financially supported the Act's mandate that all major American cities provide secondary
treatment for wastewater by the mid-1980s to remove at least 85 percent of impurities before
discharging effluent into a receiving stream.  The 1972 law sought to require the U.S. to attain
zero-discharge by 1985, meaning that no municipality or industry could discharge even the
slightest pollutant into a navigable stream.  The nation's engineers cautioned that the U.S. would
be unlikely to reach the zero-discharge goal by the end of the twentieth century, and perhaps
never.  While advanced wastewater treatment is capable of producing an effluent of drinking
water quality, attaining 99 to 100 percent removal of pollutants would cost hundreds of billions of
dollars.  The Environmental Protection Agency itself was known to concede that zero-discharge
might never be worth the immense amount of money it would cost.520



Chapter 21
FREESE AND NICHOLS, INC.

After operating as a partnership for most of the firm's history, Freese and Nichols
incorporated in 1977 with Simon Freese chairman of the board and James Nichols president. 
Robert Nichols and Lee Freese became vice presidents, Robert Gooch vice president and
treasurer, and Joe Paul Jones vice president and secretary.  Shortly after the firm's incorporation,
Robert Thompson also was elected a vice president.  

The new corporation needed all the experience of its predecessors' 83 years to negotiate
the shifting business and social terrain of the late 1970s.  The three "E's"--energy, environment,
and employment equality--imposed significant change at home and at work.  Conserving energy,
preserving the environment, and promoting equality in hiring practices ranked high on the
nation's agenda.

Freese and Nichols attended to all three "E's."  On the energy front, projects included
surface drainage in lignite mining areas for the Carter Oil Company and Texas Municipal Power
Agency, water supply and railroad work for power plants at Forest Grove and Gibbons Creek,
and energy audits of three large Army bases for the Department of Defense.  The firm analyzed
the energy consumption of some 10,000 structures at Fort Hood, Fort Sam Houston, and Fort
Bliss, Texas, and recommended a conservation plan to cut energy use.521

Energy and the environment figured in much of the firm's work for the military.  Freese
and Nichols studied surface drainage, made environmental assessments, and prepared
Environmental Impact Statements for Fort Sam Houston and twenty-two reserve unit
installations across Texas.  Pollution abatement surveys were made at Fort Sam Houston, Fort
Hood, and the Corpus Christi Army Depot to identify sources of air and water pollution and
determine the Army's compliance with local, state, and federal environmental regulations.  A
special concern at Fort Sam Houston was the incinerator used to dispose of medical waste, a
potential air polluter.  In 1978, the firm drew up a master plan for Fort Sam Houston and the
Kelly Air Force Base Annex assessing the environmental effects of proposed land uses.  At Fort
Hood, the firm analyzed water distribution and wastewater collection systems and designed
improvements to surface drainage and latrines.  

Environmental concerns were manifest in Freese and Nichols' areawide water quality
planning, known as "208" planning because it was Section 208 of the 1972 Water Pollution
Control Act that mandated areawide pollution control plans.  The goal of the planning, ambitious
by any standard, was to make all the nation's rivers swimmable and fishable by 1983.  Freese and
Nichols did "208" planning for such diverse regions and river basins as the Little Rock, Arkansas,
metropolitan area; the North Central Texas Council of Governments, including Dallas, Fort
Worth, and suburbs; and the Red, upper Colorado, Cypress, and lower Neches rivers.  Planners
identified sources of pollution and devised control strategies.522

A major pollution control project designed by the firm was a 51 MGD expansion of Fort
Worth's Village Creek Wastewater Treatment Plant.  Besides increasing plant capacity from 45
MGD to 96 MGD, the renovation upgraded the treatment process from conventional secondary
to advanced treatment to improve effluent quality.  Construction began in 1975 and was
completed in 1978-79 under three contracts funded through the Environmental Protection
Agency's construction grants program.  An item in the $6 million site preparation contract



suggests the great size of this project.  Contractors installed a 120-inch (10-foot) diameter final
effluent line in a trench thirty feet deep.  The unit price bid for the line installed was $278 per foot;
approximately 1,000 linear feet were installed.  The $58 million second and third phases of
renovation (treatment unit construction, architecture, and landscaping) were on an equally grand
scale.  Contract documents required 670 plan sheets and 2,000 pages of specifications.  Lee
Freese was the firm's principal-in-charge for the Village Creek work.523

After energy and environment came the third "E," equal employment.  The firm wrote its
first affirmative action plan in 1977, officially stating an employment policy of long standing: 

Freese and Nichols, Inc. recognizes that our principal resources are the technical
competence and qualifications of our staff.  Since a great many of our assignments are related to
the safety and health of the general public, the firm has always selected employees on the basis of
their ability to do the job.  The success of the firm and the satisfaction of our clients have been
the result of the efforts and dedication of each member of our staff.  It is our policy to provide
equal employment opportunities to qualified individuals of good character and reputation without
regard to race, color, religion, sex, age or national origin.  In addition, it is the policy of this firm
to conduct personnel activities without discrimination.524

Above the Crowd
The people of Freese and Nichols proved to be a resource not only to their firm and its

clients, but also to their community and profession.  They traditionally have been the kind of
people who contribute record amounts to United Way, hold office in civic and professional
societies, and take Scout troops to jamborees.  Since its founding, the organization has displayed
a sense of responsibility to others and a willingness to share time and talents.  Some examples:

Bob Nichols became president of the National Society of Professional Engineers for 1978-
79, culminating twenty years' service to NSPE as president-elect (1977-78), vice president (1976-
77), national chairman of the section for Professional Engineers in Private Practice (1972-73),
national director from Texas (1967-73), president of the affiliated Texas Society of Professional
Engineers (1965-66), and president of the local Fort Worth Chapter (1959).  One of the nation's
largest professional engineering groups, NSPE at the time of Nichols' presidency had a
membership approaching 80,000 in all fifty states, U.S. territories, and the District of Columbia. 
Nichols' responsibilities took him from Miami to Anchorage and New York City to Los Angeles,
with many stops between to attend nearly one hundred meetings.  Counting a "side trip" to
Kuwait, he traveled more than 125,000 miles.525    

The trip to Kuwait was by invitation of that nation's Society of Engineers.  They asked
NSPE's help in setting college accreditation standards and establishing professional membership
criteria.  With its immense oil wealth, Kuwait had undertaken major construction programs.  The
work attracted engineers of all nationalities and educational backgrounds.  People trained in
diverse parts of the world sought membership in the Kuwait Society, as this was required to
practice engineering in the country.  To assess engineering degrees conferred by schools
worldwide and develop a sound credentials procedure, Kuwaiti engineers invited representatives
from Europe, the United States, and the United Nations to meet in Kuwait in February 1979.526

Because similar accreditation problems existed in other Arab nations, representatives
from Lebanon, Iraq, Bahrain, Jordan, and Egypt also participated in the discussions.  Nichols
perceived that the American and Canadian approaches to accreditation impressed the attendees. 



Kuwait especially, and to a lesser extent the other Arab engineering societies, showed interest in
setting up similar accreditation programs for their engineering colleges.527

Another highlight of Nichols' NSPE presidency was a meeting with Captain Jacques-Yves
Cousteau, oceanographer, environmentalist, and film producer.  Describing the undersea explorer
as "unforgettable," Nichols commended the considerable contribution Cousteau had made to
understanding and wisely developing the world's ocean resources.  

When his term ended in July 1979, Nichols judged his year at the helm of NSPE as "one
of the most satisfying and productive tasks of my lifetime."  Shortly after leaving office, he was
honored by the Texas Society of Professional Engineers as a "favorite son."  In a resolution
adopted September 21, 1979, the TSPE board praised Nichols "for his outstanding contributions
to the engineering profession, and his unselfish devotion of time and energy in the performance
of his national responsibilities."528

In 1981, Nichols was elected chairman of the Public Affairs Council of the American
Association of Engineering Societies, Inc. AAES, an umbrella organization for all engineering
societies, represented thirty-eight groups with a total membership of nearly one million engineers. 
Nichols led efforts to give out technical information and the engineer's point of view on such
matters as research and development, environmental concerns, energy, transportation,
productivity, and standards.529

Also in 1981, Nichols received the Professional Engineers in Industry (PEI) Distinguished
Service Award presented by NSPE's PEI practice division.  The award recognized him for
contributions of national scope to the advancement of the industry engineer.  In selecting
Nichols, the judges cited his successful efforts to improve NSPE's relations with industry
managers.  He helped establish NSPE's Industry Advisory Group and a successful Industry
Relations Program, through which chief NSPE officers regularly visited executives in industries
employing engineers.530

Concurrently with his NSPE presidency, Nichols had served as a director of the national
Water Pollution Control Federation.  He previously had been president of the Texas Water
Pollution Control Association, vice-president of the Texas Water Conservation Association, and
chairman of TWCA's Committee on Water Quality and its Municipal Panel.  In 1982, he received
the Water Pollution Control Federation's Bedell Award for "extraordinary personal service in the
water pollution control field."531

Further honors came to him from NSPE's Professional Engineers in Private Practice
(PEPP) division.  In 1983, Nichols received the national PEPP Award given annually for
outstanding contributions to the advancement and recognition of the role private practice plays in
serving the public interest.  He was specially recognized for directing a campaign to rewrite and
expand the Texas Engineering Practice Act, an effort that resulted in one of the strongest
registration acts in the nation.  Nichols' original campaign had begun in 1965 when he was
president-elect of the Texas Society of Professional Engineers.  As chairman of the PEPP Sunset
Review Committee in 1981, he effected additional revisions to strengthen the Act.532

Nichols received the NSPE Distinguished Service Award in 1984, his nomination being
supported by the Texas, New Mexico, and Virginia Societies of Professional Engineers.  He
chaired NSPE's Fiftieth Anniversary Committee, coordinator of anniversary celebrations across
the United States, and also headed the Society's Headquarters Building Committee, which
arranged NSPE's relocation to new headquarters in Alexandria, Virginia.  These undertakings
were guided by NSPE's "Action 80" long-range plan, a blueprint for the Society's future that had



been developed during Nichols' term as NSPE president.533

His alma mater, Texas A&M University, recognized him in 1984 with the College of
Engineering Alumni Honor Award.  The award cited Nichols, chairman of A&M's Civil
Engineering Advisory Board, for "outstanding leadership in professional engineering through a
career-long participation in local and national societies, for his support of engineering education
in Texas, and for his many contributions to the practice of environmental engineering through
design of numerous environmental facilities."534  In 1990, Nichols would step down after twenty
years as chairman of the advisory committee but would continue to serve as a council member
and as personal advisor to the head of the A&M Civil Engineering Department.

The professional and civic contributions of Jim Nichols in these years earned him equally
widespread recognition and new responsibilities.  In 1977, Jim was elected to the University of
Texas-Arlington chapter of Chi Epsilon, the national civil engineering honor fraternity for
professional excellence.  Active in the Fort Worth Chamber of Commerce for more than twenty
years, he was elected chairman of the board in 1979, becoming only the second consulting
engineer to hold the Chamber's highest volunteer position.  The first was Jim's father, Marvin
Nichols, who had led the Chamber in 1955.  Jim was the first son to follow his father as
chairman.  He would be elected to a second term in 1980.

The period of Nichols' service saw the Chamber attain new highs in membership and
income.  During his two terms, plans were realized to build more than three million square feet of
new downtown office space, new hotels, and major additions to existing ones.  The revitalization
of downtown Fort Worth was the greatest of any central business district in the nation.  Nichols,
a "downtown person" by his own description, viewed the Chamber chairmanship as one of his
life's highlights.535

He was active in several other civic and business organizations also.  Nichols was vice
president and director of the West Texas Chamber of Commerce; member of the Engineering
Advisory Committee of the University of Texas-Arlington; trustee of All Saints Episcopal
Hospital and the Texas A&M Research Foundation; and director of Continental National Bank of
Fort Worth, Panther Boys' Club, Easter Seal Society of Tarrant County, YMCA, North Texas
Commission, and Downtown Rotary Club of Fort Worth.  A member of the American
Consulting Engineers Council, he served as director of the Council in Texas.  He also participated
in five other professional societies: ASCE, NSPE, TSPE, the American Water Works Association,
and the Water Pollution Control Federation.

A founder of Fort Worth's Westcliff United Methodist Church, Nichols had been a
member, and often chairman, of nearly every church committee and served on the church's
administrative board.  In 1981, he was elected to the board of trustees of Methodism's Texas
Wesleyan College and was named general chairman of the college's annual fund drive.  The 1981
fund-raising goal of $1.12 million was Wesleyan's first million-dollar drive.  Nichols would help
see the college through a period of financial difficulty severe enough to threaten the institution's
survival.  Guided by its trustees, Wesleyan would endure and emerge stronger for the experience.

Both the Texas Society of Professional Engineers and TSPE's Fort Worth Chapter named
Jim Nichols "Engineer of the Year" for 1983.  Presented annually, the award recognizes
outstanding achievement in technical and professional work and community involvement. 
Candidates must possess professional integrity beyond question, with "more than an ordinary
relationship between the undertaking of services and the public welfare, the military affairs of the
country and the good of mankind."536



Long-time supporter of the United Way of Metropolitan Tarrant County, Nichols served
on several committees and task forces and was named general chairman of the United Way's
1983 fund-raising campaign.  He would lead some 15,000 volunteers in a drive to raise more than
$13 million to fund human service agencies in Fort Worth and surrounding communities. 
Meeting its goal for the 24th consecutive year, the Tarrant County United Way under Nichols'
guidance would be the first major agency in the country to reach its goal in 1983.  Following his
year as campaign chairman, Nichols became president of the Tarrant County United Way.

Other members of the firm also were recognized for outstanding achievement.  Freese and
Nichols vice president Robert A. Thompson III, a third-generation Texas civil engineer, was
named a Distinguished Alumnus of the School of Engineering at the University of Texas-Austin
for 1977.  He served on the Technical Activities Committee of the U.S. Committee on Large
Dams, a prestigious association of engineers in federal, state, and private practice.  As chairman
of "Question 50, Large Capacity Outlets and Spillways," Thompson directed his committee's
review of technical papers on that subject for publication at the 13th International Congress on
Large Dams held in New Delhi, India, in 1979.

Another Freese and Nichols officer, Joe Paul Jones, was named "Engineer of the Year"
for 1979 by both the Texas Society of Professional Engineers and the Fort Worth TSPE Chapter. 
Jones had served the Society as president of the Fort Worth Chapter, director of TSPE and
NSPE, regional vice president of TSPE, and chairman of a half-dozen statewide committees.  In
1981, he was elected TSPE president.  In service to other professional and civic groups, Jones (a
Lt. Colonel in the Army Engineer Reserves) had been president of the Fort Worth Post of the
Society of American Military Engineers, director of the Fort Worth Chamber of Commerce,
chairman of the Chamber's Highways and Transportation Committee, and four-year chairman of
the City Parks and Recreation Advisory Board.  In 1984, he was elected to the board of directors
of the North Central Texas Council of Governments.

Jones also was recognized for fifteen years as an active member of the Kiwanis Club of
Greater Fort Worth and equally long service as a Boy Scouts of America volunteer.  He had been
Scoutmaster of the largest troop in the Longhorn Council, Scoutmaster of a troop attending the
1969 National Scout Jamboree in Idaho and the 1971 World Jamboree in Japan, member of the
local Longhorn Council executive board, and council vice president.  In November 1982 he
attended a three-day White House meeting of President Reagan's Task Force on Youth Volunteer
Groups, representing the national Boy Scouts of America volunteer structure.537  

In 1984, Jones was recognized for fifteen years' service to the Fort Worth Streams and
Valleys Committee, including a stint as vice chairman and two terms as chairman.  The Streams
and Valleys Committee was organized in 1969 by a small group of citizens bent on improving the
condition and appearance of the Trinity River in Tarrant County.  The committee would succeed
in making the river one of the prime recreational attractions of Fort Worth, with miles of biking
and hiking trails, picnic areas, and playgrounds.  As Jones commented: "The Trinity River used to
be littered, dry and unattractive.  Businesses built their backsides to the river--now they are
building facing the river."538

Freese and Nichols vice president Lee Freese devoted his out-of-office hours to local
artistic and civic endeavors.  He served as director of the Fort Worth Opera Association, the Arts
Council of Fort Worth, Saint Joseph Hospital, and the Fort Worth Chamber Foundation, Inc. 
Senior Freese and Nichols associates Ocie C. Allen and Joe B. Mapes were recognized for long
service to their profession with Life Memberships in the American Society of Civil Engineers in



1980.  Another senior engineer, C. Milo Thelin, received the 1983 Distinguished Engineer Award
of South Dakota State University, grantor of Thelin's civil engineering degree in 1924.  Thelin had
made a second career with Freese and Nichols after retiring as public works director (1946-66) for
the City of Fort Worth.539

The firm itself also won honors.  In 1979, Freese and Nichols, Inc., received the first
Awareness Award of the National Paraplegia Foundation (NPF).  The award recognized efforts to
increase opportunities for handicapped people.  The firm's winning design was for a ramped curb
that made downtown Fort Worth more accessible to the wheelchair-bound.  

Work began on the design in 1975 when a member of the local NPF chapter asked Freese
and Nichols to design a ramped-curb plan for the City.  Conceived by Freese and Nichols' Thelin,
the design was developed in detail by technicians Robert Elder and Jesse Ortega, who were
themselves confined to wheelchairs.  The design they produced featured an easy-to-maneuver
grade of slope, rounded edges that would not interfere with pedestrian traffic, and continuity of
the curb cut with the intersection.  The continuity not only enhanced the appearance of the curb,
but also was helpful to the visually impaired.540

Sponsors presented the plan to the Fort Worth City Council in 1975.  The Council
adopted it at once.  By 1979, more than six hundred of the ramps had been installed in the
downtown area.  The American National Standards Institute studied the idea and made it
available to more than thirty cities.  According to Jim Grey, executive director of the North Texas
NPF Chapter, accessibility design experts considered the Freese and Nichols concept the best in
the country.541

Another honor accorded the corporation was the 1981 TSPE Private Practice Professional
Development Award.  The award recognized outstanding employment practices and
contributions to the profession.  Past awards had gone to employers of engineers and scientists in
industry and government.  Freese and Nichols was the first to receive the honor after the program
was expanded to include private practice firms and educational institutions.542

Sixty Years an Engineer
Senior engineer Simon Freese accepted an honorary Doctor of Science degree from Texas

Wesleyan College in December 1980.  In 1981, he received the Award of Honor from the Texas
Section-ASCE, becoming the thirty-first Texas engineer to be so honored.  Though past eighty,
Freese continued to come to the office daily.  He joked to friends that "I must be slipping.  I only
work half days at the office on Saturdays and Sundays."543  

He remained actively involved in his firm's assignments.  One project of special interest
was the diversion of water from Lake Texoma in the Red River basin to Lake Lavon, an Army
Corps of Engineers reservoir on the East Fork of the Trinity River.  Water quality studies by
Freese and Nichols showed that blending the poorer quality Texoma water with the better Lavon
water would permit Lake Texoma's use as a source to supply several communities north of
Dallas.  For the North Texas Municipal Water District, headquartered in Wylie, Freese developed
the concept of diverting millions of gallons a day from Texoma to the headwaters of the Lake
Lavon watershed.  The water then would flow through natural channels into Lake Lavon.  There,
the diluting effect of the Trinity River would lower the high chloride content of the diverted
Texoma water to desirable limits.  In 1986, the Texas Water Commission would grant the District
a permit for transbasin diversion of 84,000 acre-feet per year from Lake Texoma to the Lake
Lavon watershed.  Under the direction of Lee Freese and Bob Gooch, Freese and Nichols would



design a 250 MGD pump station at Texoma and twenty-five miles of 72-inch pipeline to convey
the water to the Trinity River basin.  By making use of the ample Texoma supply, the North
Texas Municipal Water District may meet the demand of its member cities and customers well
into the twenty-first century.544

As he planned for the future welfare of Texas communities, Freese also gave heed to the
past.  "National Engineers Week," February 17-23, 1980, gave him an opportunity to reflect on
his decades as a consulting engineer.  His reminiscences reveal the aspects of his remarkable
career he personally valued most:

Looking back through almost sixty years of civil engineering practice, I find the most
satisfying experiences to have been: the enjoyment of civil engineering as a constructive life's
work; the development with John B. Hawley and Marvin C. Nichols of the firm of Hawley,
Freese and Nichols and its successors, together with the development of the able and responsible
engineers who make up the institution (John Hawley's term) by giving them a sense of
accomplishment; the design by and under the personal supervision of the firm's principals of
hundreds of civil engineering works which are serving their purposes and are meeting the test of
time; and the association with my partners, with able and loyal employees of long standing, and
with fellow engineers such as C. M. Spofford, E. E. Sands, Daniel Mead, Thomas Camp, Louis
Howson, and others of like caliber.

Other than helping "earn our pay" from clients by conceiving and designing works which
most economically meet the purposes of the projects, I feel that some of my most worthwhile
contributions have been:

Studies of storm runoff as a basis for spillway design, and studies of the nature of the
activated sludge sewage treatment process, including examination of the early plants in England .
. . 

The gated spillway and hydraulic design for the Eagle Mountain and Bridgeport
Reservoirs on the West Fork of the Trinity River which were among the first large multiple
purpose reservoirs in the country . . . 

The design and utilization of earthen country spillways for flows in excess of 50- to 100-
year storm flows [beginning] in 1938 with the spillways for the Moss Creek and Powell Ranch
Dams, Big Spring, Texas . . .

Assistance to J. B. Thomas and farsighted city officials in the creation of the Colorado
River Municipal Water District and the design of the District's water supply facilities . . . 

The early adoption (1929) of the activated sludge process in designing San Antonio's first
sewage treatment plant . . . 

The expansion, from decade to decade, of the Holly Water Treatment Plant for Fort
Worth . . . utilizing the original plant site and the same pleasing style of architecture for super
structures . . . 

Sanitary Engineering Assistant (1934) to the Commission Reviewing Plans and
Specifications of the West-Southwest Sewage Treatment Project of the Sanitary District of
Chicago, consisting of Daniel W. Mead, W. B. Storey, C. W. Kutz and Joshua D'Esposito . . . 

Testimony (1970) on behalf of the American Petroleum Institute and Association of Oil
Pipe Lines before the Department of Transportation Hazardous Materials Regulations Board in
respect to Transportation of Liquids by Pipeline.545



It is a measure of how highly Freese valued public service that, following this litany of
major contributions to his profession, he also tallied the civic endeavors of himself and his
colleagues.  Briefly he mentioned his tenure on the 1931-41 Fort Worth School Board and his
remarkable military career during World War II.  His summary lumped both kinds of service,
vastly different though they were, into the general category of civic duty.  His pride evident, he
recalled some of the past and present activities of his colleagues: Major Hawley's directorship of
the American Society of Civil Engineers and presidency of the Texas Section, Marvin Nichols'
chairmanship of the Texas Water Development Board, and their successors' recent volunteer
service.  

"In retrospect," concluded Freese, "I find that what I consider to be personal
accomplishments which have given me satisfaction, are simply the routine accomplishments of
an engineer of long experience in a professional engineering organization.  My most important
and satisfying accomplishment has been in working with Major Hawley, Marvin Nichols and our
key engineers in shaping the character and principles of our compact professional civil
engineering firm with a steady work load.  I take pride in the manner in which the present
generation of principals and engineers are carrying out the responsibilities which the firm is
undertaking."546

Freese and Nichols' prominent position among the Southwest's oldest civil engineering
firms attracted the Newcomen Society in North America, a group interested in business history
and the ways in which businesses contribute to social progress.  In 1982, Newcomen feted the
firm for 88 years of service to the people of Fort Worth and Texas.  Jim Nichols, guest of honor
and speaker at the May 6 dinner program in Fort Worth, delivered a twenty-page address
summarizing the firm's history.  Introductory remarks by Robert W. Gerrard, chairman and chief
executive officer of Continental National Bank of Fort Worth, revealed that Freese and Nichols
was the bank's oldest continuous commercial account.  Jim Nichols' address was published by
Newcomen as part of the Society's long-running series of corporate life stories.547

Reorganization
Continued growth of the firm and the increasingly complex nature of its assignments led

Freese and Nichols to adopt a new form of management in 1980.  Officers' responsibilities were
realigned and several new divisions were created, including Engineering, Project Management,
Finance and Data Processing, and Administration.  

Within the Engineering Division, various departments were established.  The Water
Resources Planning Department studied sources of surface water supply.  Water Resource
Design took charge of water supply reservoirs, drainage, flood control, canals, holding ponds, etc. 
General Civil Engineering designed water distribution and wastewater collection systems, lift
stations, storm drainage systems, streets, and roads.  Environmental Planning and Plant Design
handled water quality studies, water treatment facilities, and municipal and industrial wastewater
facilities.  Pump Stations and Pipelines took charge of cross-country water transmission lines and
water pumping stations.  Field Services maintained a staff of construction inspectors on-site. 
Electrical Engineering designed electrical and instrumentation systems.  Structural Engineering
designed bridges, pavements, buildings, spillways, water retaining facilities, etc.  Engineering
Technicians coordinated the work of engineering technicians, draftsmen, and detailers.  Other
departments would form later, including Waste Management, Environmental Sciences, Human
Resources, and Business Development.



Under the new management plan, each project still came under the direct supervision of a
principal.  The principal-in-charge continued to have ultimate responsibility for the project's
design concept, scheduling, budgeting, quality of service, construction phase services, and all
related activities.

Within the new system, Simon Freese remained chairman of the board and Jim Nichols
president.  Bob Nichols became executive vice president and R. A. Thompson was named vice
president and secretary.  Lee Freese became vice president of the Engineering Division; Joe Paul
Jones, vice president Project Management Division; and Bob Gooch, vice president Finance and
Data Processing.  In 1982 another operating division was formed, Construction Services, headed
by Elvin C. Copeland.548

In April 1984, the firm opened a new office in Arlington called Freese and Nichols, Inc.,
Mid-Cities.  The new location was the firm's third, joining the home office at Fort Worth and the
branch in Austin.  T. Anthony Reid, a vice president of Freese and Nichols, was named manager
of the Mid-Cities branch.  The Arlington office would specialize in land development and site
planning services including water, wastewater, and street projects for municipalities and private
developers in the rapidly growing Mid-Cities area between Dallas and Fort Worth.549

S. W. Freese, Honorary Member ASCE
As Simon Freese entered his seventh decade of engineering service to the people of

Texas, an idea took hold among his colleagues in the Texas Section, American Society of Civil
Engineers.  According to ASCE custom, his fellow professionals circulated a petition to gather
the signatures of those most familiar with Freese's lifetime achievements.  The petition was sent
to the ASCE Board of Direction to support the official nomination of Freese to the grade of
Honorary Member, the highest honor that could be bestowed by the 95,000-member Society, the
oldest national engineering organization in the country.

Meeting May 12, 1984, the Board of Direction elected Freese to the top membership
grade, a distinction that had been granted only 323 other engineers in the Society's 132-year
history.  The ASCE Constitution restricts Honorary Membership to those individuals, whether
from the membership or from outside ASCE, "who shall have attained acknowledged eminence
in some branch of engineering or in the arts and sciences related thereto."  Throughout his long
and active membership in the Society, Freese looked up to Honorary Membership as the highest
honor that could be bestowed on any civil engineer.550

Announcement of the award unleashed more than the usual outpouring of regards from
Freese's associates.  The high esteem in which he was held, the admiration and appreciation of his
work, the professional respect and affection of his colleagues were evident in the many letters of
congratulation.  From the Chicago firm of Alvord, Burdick & Howson, legendary names in the
profession, came a note from Freese's friend Wm. H. Richardson, who remarked: "I can think of
no engineer who deserves this honor more.  On many occasions Mr. Howson* had mentioned
that, in his opinion, honorary membership in ASCE was equivalent to being honored as an
officer of the Society and that honorary membership should be reserved for those men who have
distinguished 
-------------------
*Louis R. Howson (1887-1985).  During Howson's career with the firm of Alvord, Burdick &
Howson, he helped design several hundred water systems and water treatment plants.  Among
his noteworthy projects was design of Chicago's James W. Jardine Water Filtration Plant, the



world's largest.
themselves as outstanding members and gentlemen but who have not had an opportunity to
serve the Society as an officer."551

Freese's Texas colleagues thought it only right that one of their own should receive the
top ASCE award.  Wrote Ed Seegmiller, chief executive officer of the West Central Texas
Municipal Water District at Abilene: ". . . your Honorary membership . . . didn't surprise me
because of the constant example each of you [at Freese and Nichols] has been to the Society of
Engineers in Texas over the years.  We admire you here in West Texas and appreciate having had
a legacy of Freese and Nichols in the Big Country for many decades."552

Similar thoughts were expressed by Ben Hickey, general manager of Tarrant County
Water Control and Improvement District Number One.  "We at the District have been blessed
over the years to have had an association with you, Mr. Marvin and others in the fine firm of
Freese and Nichols Engineers," wrote Hickey.  "We truly believe you are `Mr. Water' in Texas."553

Freese traveled to San Francisco for the Society's annual convention in October 1984 to
receive his certificate of Honorary Membership.  The award cited him for "exceptional service as
an engineer and a citizen of the state of Texas, and for his major role in enabling Texas to meet
water resource needs."  A slide presentation depicting scenes from Freese's early life and career
enlivened the award ceremony.  Featured were Fort Worth's Holly and Rolling Hills water
treatment plants; the Eagle Mountain, Bridgeport, Cedar Creek, and Richland Creek reservoirs;
Austin's 1924 Green Water Treatment Plant; San Antonio's 1929 activated sludge sewage
treatment plant; and other projects for clients the firm had served fifty years or more.  

The overview of his career acknowledged Freese as one of the first engineers in the nation
to use the activated sludge process in wastewater treatment.  He was credited with the concept of
multi-city water districts and for his pivotal role in developing six joint water supply districts in
Texas.  His pioneering work in the design of earthen country spillways was recognized, as was
his development of the morning glory drop shaft conduit-type spillway as a means of satisfying
both spillway and service outlet requirements with one structure.554  As the last slide appeared on
the screen, summarizing Freese's tremendous body of work, his place among twentieth century
pioneers in hydraulic and sanitary engineering seemed assured.  

Freese responded with a few thoughts on how his life had been shaped by the engineering
profession, the ASCE, and his fellow Honorary Members.  Civil engineering, he reflected, 

      is a most satisfying and rewarding profession.  It is a great satisfaction to know that a facility
which you designed forty or fifty years ago is still functioning satisfactorily and meeting the
purposes for which it was designed.  Each new project offers an opportunity to adopt innovations
which improve the practice of civil engineering.
I owe a great debt of gratitude to the American Society of Civil Engineers and its members.  At
M.I.T., I majored in structural engineering under Professor Charles M. Spofford, an Honorary
Member of the Society.  After graduation from M.I.T. in 1921, and upon recommendation of E.
N. Noyes, the long-time secretary of the Texas Section, I was employed by John B. Hawley, a
Director of the Society in 1915-16.  John B. Hawley's first requirement was that I join the ASCE
which I did in 1922.  He encouraged me to prepare papers for the American Society and the
Texas Section of the Society and gave me ample time for research work at home and abroad. 
Similarly, he encouraged another employee, Thomas R. Camp, who later became an Honorary
Member.  Hawley's deep interest in the American Society of Civil Engineers has been continued



by the firm he founded. . . .
My great respect for Honorary Membership in the Society was enhanced by my early association
with Honorary Members.  Daniel W. Mead was my consultant on the Eagle Mountain and
Bridgeport Reservoir projects and, along with many other young civil engineers, I enjoyed his
friendship and guidance.  I would like to pay tribute to another Honorary Member, General
Lucius D. Clay, who was my superior officer during the War period when I served as U.S.
Member of the Quadripartite Committee for Central German Administrative Agencies.
In receiving this award, I am gratefully mindful of the Psalmist's prayer: "establish the work of
our hands upon us; yea, the work of our hands, establish thou it."555

While Freese was in the media spotlight for his high ASCE honor, news reports
mentioned that one can fly over the state of Texas at about 10,000 feet altitude and never lose
sight of a lake or reservoir that Freese and the firm of Freese and Nichols had a part in
developing.  Whenever that detail came up during interviews, Freese would smile and say, "You
can do it provided you're flying from Texarkana to New Mexico."556  Inspired by the thought of
dozens of Freese-designed reservoirs arrayed east to west across the state, Homer Tanner,
manager of the Northeast Texas Municipal Water District at Daingerfield, composed this riddle:

                                            How hi
                      in the sky
                      must one fly
                      and not run dry
                      of H20 impounded by Si?557

Not a man to rest on his laurels, Freese shot back a reply that suggests he thought more of
Tanner's witticisms than of his own efforts to keep Texans well watered:
                                            Tho W. TX H2O levels are not hi,
                      friends like H. T. keep Si plenty hi.558



Chapter 22
RICHLAND, STACY, AND BETWEEN

To list the engineering works of Freese and Nichols in the last fifteen years of the firm's
first century would fill a thick volume.  A more workable approach shall be to describe
assignments of special size or significance.

A good place to begin is Richland-Chambers Reservoir, largest lake in the system
supplying Fort Worth and Tarrant County.  Designed by Freese and Nichols as part of the long-
range water plan of Tarrant County Water Control and Improvement District Number One, the
reservoir was a vital element of the Cedar-Richland Creeks project adopted by the District and
the City of Fort Worth in 1956 (see chapter 18).  Pollution problems, however, delayed final
design and construction.  Richland Creek was contaminated with brine and salt runoff from the
old Corsicana Oil Field.  The cooperation of the Texas Railroad Commission in removing sources
of brine, together with natural rainwater cleansing of salt-impregnated areas, almost eliminated
the salt contamination of Richland Creek.559  

When tests showed water quality had improved to desirable limits, Freese and Nichols
began detailed design of the Richland Creek dam, spillway, and water transmission facilities, an
intricate three-year assignment completed in 1982.  Jim Nichols, consulting engineer to the
Tarrant County Water District, was principal-in-charge.  Robert Thompson was project manager.

A major design challenge was siting the dam.  To capture the most good-quality water,
the dam had to be built downstream of the confluence of Richland and Chambers creeks, but
upstream of Richland Creek's confluence with the Trinity River.  The ideal site would require an
extremely long dam located in or near the Trinity floodplain.  The design solution was a six-mile
earthen embankment with a maximum height of 93 feet, requiring 8.7 million cubic yards of
compacted earth fill.560

Richland Creek Dam is one of the largest earthen dams in Texas, and its gated spillway
one of the biggest.  Designed to handle the probable maximum flood, the concrete spillway is
1,144 feet wide and 447 feet long, with twenty-four steel gates controlling release of water.  The
reservoir formed on Richland and Chambers creeks has a surface area of 44,750 acres and a
conservation capacity of 1,182,000 acre-feet, making it the third largest lake wholly within Texas. 
The area drained is nearly 2,000 square miles and includes portions of six counties.  The reservoir
site was crossed by the Fort Worth and Denver Railroad, U.S. Highway 287, many utilities,
power lines, county roads, and pipelines from several hundred oil wells.  These all had to be
relocated out of the creek valley.  Total cost of the project, including dam, spillway, water
transmission facilities, land purchases, negotiations, and relocations of roads and other existing
facilities, was approximately $400 million.  It may be the largest project ever built in Texas with
bond issues; no federal money was used.561

Freese and Nichols contributed several design innovations that reduced the total cost of
the dam and spillway about $9.4 million.  Model studies were done at Utah State University to
determine the minimum size necessary for the dam and spillway.  Rather than a conventional
core trench cutoff to prevent seepage beneath the dam, which would have involved digging and
dewatering a very large ditch, designers specified a slurry trench.  This entailed digging a trench
five miles long and three feet wide, average depth 55 feet, and filling it with a slurry mixture of
soil and bentonite.



Two innovations reduced the cost of the spillway.  The mass of concrete generally used to
prevent uplift was reduced by means of a complex drainage system to control hydraulic uplift
pressure.  The spillway was designed to sit on a soil-cement pad, at an in-place cost of about $15
per cubic yard, rather than a conventional concrete pad at a cost of $80 to $130 per cubic yard.562

Groundbreaking ceremonies in October 1982 drew a crowd of five hundred to the project
site southeast of Fort Worth in Freestone and Navarro counties, near Corsicana.  In remarks
prepared for the groundbreaking, Simon Freese emphasized the continuity of planning and
execution of Fort Worth's water projects.  Since the nineteenth century, Fort Worth's municipal
water system had developed through a series of well-ordered steps, with Freese and Nichols and
its predecessors participating at each stage.  By 1982, the city had an enviable record as one of the
few major metropolitan areas in Texas that had not suffered water shortages during recent
droughts.  Construction of Richland-Chambers Reservoir would perpetuate that tradition,
suggested Freese:

This October 29, 1982, groundbreaking is an important landmark in the continuation of an
adequate water supply for Fort Worth, Tarrant County and the area served by the Tarrant County
Water Control and Improvement District Number One.  It marks ninety years since the
completion in 1892 of the Holly Pumping Plant System, Fort Worth's first municipal water
supply.  It marks the start of construction of the Richland-Tehuacana Creeks Project which is
expected to provide an adequate water supply to the District for the next sixty years.  This day
will be remembered as marking an important event in the history of one hundred and fifty years
of continuously adequate water supply for Fort Worth and the area served by the District.563

With a safe yield of 187 million gallons per day, Richland-Chambers Reservoir would
almost double the water supply available to the Tarrant County District from Cedar Creek
Reservoir and the West Fork-Trinity lakes.  Like raw Cedar Creek water, the Richland-Chambers
supply moves via seventy-two miles of pipeline to a balancing reservoir at Kennedale, and thence
to the Rolling Hills Water Treatment Plant at Fort Worth for treatment and distribution.  (The
District also furnishes most of the City of Arlington's water and, through the Trinity River
Authority, supplies the mid-cities between Fort Worth and Dallas.)  The concrete steel cylinder
pipeline is 7.5 feet in diameter, large enough to pass a mid-sized car.  Lee Freese was project
principal for the pipeline and transmission facilities.  Completed in 1987 under Freese and
Nichols' field supervision, the Richland-Chambers Reservoir and water transmission system
ensure sufficient water for Fort Worth and Tarrant County well into the twenty-first century.564

Like New Again
By the 1980s, the structural framework of Texas was showing its age.  Freese and Nichols

found steady work designing repairs and improvements to existing constructions.  At forty-year-
old Carswell Air Force Base, the firm designed $1.1 million in runway improvements.  Cracks
were sealed in the B-52 runway and a 75-foot strip down the middle was replaced with hot mix
asphalt over a concrete base.  The firm also designed an Aircraft Engine Test Facility (nicknamed
the "Hush House"), including power check pad, taxiway, hydrant refueling facilities, and new
utilities.

Further work for the Corps of Engineers sent the firm west to historic Fort Bliss. 
Established in 1848 as the Post of El Paso, the fort originally defended against Indian raids. 



During World War II, it became an antiaircraft artillery training center and an air defense center
for guided missiles.  In 1983, Freese and Nichols designed control towers, assorted steel-
reinforced concrete buildings, and other facilities for two IRETS ranges (realistic moving target
infantry rifle ranges) at Fort Bliss.  The firm also planned the site and designed control towers,
target tracks for tank silhouettes, paving, and lighting for a DIVADS range for training soldiers to
use the "Sergeant York" weapon.  The Sergeant York, named for the infantryman hero of World
War I, was a portable antitank rocket carried by foot soldiers.  It later would be supplanted by
other weapons.

Returning to Fort Hood, site of many earlier assignments, in 1985 the firm developed site
plans and designed streets, a jogging trail, a helipad, landscaping, and various other facilities for
the III Corps Headquarters.  For Brooke Army Medical Center, a 450-bed teaching facility at Fort
Sam Houston, the firm designed utilities and storm drainage.  These and other Corps of
Engineers projects were administered by Joe Paul Jones, principal-in-charge.

In November 1983, the City of Fort Worth's engineering staff asked Freese and Nichols to
inspect the seventy-year-old North Main Street Bridge (Paddock Viaduct).  The examination
turned up problems.  The concrete deck had deteriorated and the stringers at the expansion joints
showed signs of distress.  The plates that allowed expansion with temperature changes had
rusted, fusing so that no movement was possible.  Meeting this rigidity, the normal tendency for
expansion and contraction at the joints had caused the stringers to crack at their supports.  

Except for routine maintenance through the years and new curbs, sidewalks, and
handrails added in 1965, North Main Street Bridge had needed little attention since its
construction in 1912-14.  Discovery of structural stress dictated major repairs, but without
sacrifice of the bridge's historic integrity.  The American Society of Civil Engineers recognized
the bridge's innovative design and the beauty of its architecture.  In 1976, the viaduct was
designated a Texas Historic Civil Engineering Landmark because it was the first concrete arch
bridge in the nation to employ self-supporting reinforcing steel.  Steel reinforcement in the arch
ribs carried its own weight, the weight of the forms, and the weight of plastic concrete during
construction.  This eliminated the use of scaffolding or falsework in the river channel.  The self-
supporting arches protected the construction during Trinity River floods that would have
destroyed any scaffolding.  Europeans had used reinforced concrete arches as early as 1897. 
Before construction on the Paddock Viaduct began in December 1912, the technique had not
been tried in the U.S.565

Historic landmark status meant any renovation to restore the bridge structurally must
retain the original architectural style.  Also complicating the project was the need to quickly
reopen the heavily traveled bridge, main route to the popular Stockyards area of North Fort
Worth.  Freese and Nichols recommended repairs to the bridge underpinning and surface deck
that would meet the requirements of architectural integrity, structural stability, and speed in
reopening to traffic.  All expansion joints were replaced, the deck next to the joints was replaced,
half the south abutment was rebuilt, spalled areas were patched, and a waterproof coating was
applied to protect the bridge and restore it nearly to its original appearance.

The exceptionally strong design of the North Main Street Bridge impressed its modern
renovators.  Most bridges built before World War I could not safely bear the weight of today's
traffic.  Paddock Viaduct was an exception: ". . . the strength of the bridge is even greater than
required by today's standards," Freese and Nichols reported in 1984.  "Records of Mr. S. W.
Bowen, the designer . . . indicated the bridge was constructed to withstand the weight of two



electric trolley cars and four horse-drawn wagons passing at the same time."566

When a 1986 inspection of the West Seventh Street Bridge in Fort Worth also found
evidence of deterioration, the firm recommended similar but less extensive repairs.  The bridge
was a contemporary of the North Main Street structure but because of modifications in 1954,
little remained of the original West Seventh Street Bridge's architectural style.  Since the bridge
lacked compelling historic value and faced possible removal to make way for a new freeway,
repairs were limited to immediate problems or areas that would soon deteriorate.567

Another interesting renovation doubled the City of Austin's Green Water Treatment Plant
capacity from 22 MGD to 45 MGD, while keeping the plant in operation during the high-use
spring and summer months.  Achieving uninterrupted water service meant that newly upgraded
sections of the plant had to be perfectly compatible with old equipment throughout the two-year
construction.  The improvements were completed in early 1986 at a cost of $10 million, some $6
million below the budget for the job.  The assignment was especially important to Freese and
Nichols because the sixty-year-old Green plant, Austin's first water filter plant, had been
originally designed by Freese and Nichols' founder John Hawley (see chapter 5).568

Also at Austin, at the request of the Texas Department of Highways and Public
Transportation, the firm did an environmental review of a highway overpass that would cross
Barton Creek, one of the city's most beautiful natural areas.  The overpass would be a 1.8-mile
extension of Austin's MoPac Boulevard to be known as Loop 1.  The firm reviewed the Highway
Department's plans to see that steps were taken to mitigate environmental damage during
construction and operation of Loop 1.  Freese and Nichols recommended more erosion control
during construction than first proposed, and greater permanent erosion control and slope
protection after the project's completion.  The firm advised that an erosion specialist be assigned
to the job. 

Other recommendations were to limit the width of access and haul roads to protect
undisturbed areas and schedule construction to avoid the nesting seasons of birds unique to the
Barton Creek area.  Indicative of the firm's expansion into nontraditional engineering, Freese and
Nichols also did biological surveys of the proposed haul roads to find whether two plant species
of concern to the City of Austin would be threatened by the highway project.  The firm
recommended measures to avoid excessive loss of the two plants, Heller's marbleseed and a
species of the euphorbia or spurge family.569

Well versed in federal and state laws designed to protect human health and the
environment, Freese and Nichols now found itself in the role of educator to the public and to
private business.  After the EPA issued new hazardous waste management rules, the firm's
Environmental Department had 150 business and industry representatives to a seminar in
Arlington in May 1985 to explain the new regulations.  The free workshop informed businesses
that, under the new law, establishments generating as little as 220 pounds of hazardous waste per
month (roughly half a 55-gallon drum) had to register with EPA and comply with rules for
transporting and disposing of the waste.  Businesses using underground tanks to store hazardous
materials also had to register with EPA and meet strict guidelines on tank linings to prevent
leakage into underground water.570

Further illustrating the firm's growing versatility, the Federal Aviation Administration
(FAA) retained Freese and Nichols in 1985 to help modernize and improve air traffic control and
navigation systems.  The arrangement was the first time the FAA's Southwest Region had
contracted with an outside consultant for aviation-related engineering.  Under the five-year



agreement, Freese and Nichols helped airports in Texas, New Mexico, Oklahoma, Arkansas, and
Louisiana make the transition to state-of-the-art navigation aids, air traffic control, and automated
airport operations.  Designs were prepared for runway approach lighting and guidance systems,
wind shear detection systems, regional radar sites, and new air traffic control towers.  Joe Paul
Jones was the firm's principal-in-charge of the FAA contract.571

In a separate assignment for Dallas/Fort Worth International Airport, Freese and Nichols
designed a high-tech airfield lighting and control system.  It employs fiber-optic wiring controlled
from the air traffic control tower through touch-screen computer panels that depict the airfield's
layout.  The fiber optics and touch screens replaced the original buried cable system, which had
deteriorated with age.  Maintenance costs for the four hundred miles of direct-buried cable and
multiple switching locations had soared, making complete rewiring economically attractive.  All
12,000 original runway and taxiway lights were rewired and the existing manual lighting switches
in the tower were replaced with nineteen-inch touch-screen controllers, installed at the FAA's
request.  Touch screens make more efficient use of limited console space and are easier to use
than pushbutton panels.  

A significant feature of the new control system is the programmable logic controllers, or
PLCs, used in the lighting vaults.  A PLC is a solid-state, relay-type system that can handle higher
voltage and operate in a wider range of conditions than computers.  PLCs require less space than
conventional electrical relay systems.  They commonly are used to control manufacturing
processes and large-scale pumping systems for water and petroleum products.  D/FW's was only
the second PLC lighting system to be installed at an airport.  The first, at Boston's Logan
International, was a model for the D/FW project.  

Freese and Nichols designed the airport's master airfield lighting plan with the help of its
in-house computer-aided design and drafting (CADD) system.  The firm began using CADD in
July 1983 to create drawings, study design alternatives, compare and evaluate options, and derive
solutions in less time than required by conventional methods, and with greater accuracy.  

During construction, the firm worked with D/FW's operations and maintenance
personnel, FAA representatives, and the airlines to plan a schedule that would keep the airport
operating near capacity during the two-year project, despite the necessity of temporarily closing
some runways and taxiways.  The lighting and control project was one of the most ambitious in
scale and complexity ever undertaken at the airport.572  

Freese and Nichols' new emphasis on aviation, hazardous waste management, and other
branches of civil engineering meant no less activity in its traditional water work.  Here, too,
assignments grew increasingly complex.  In 1989, the Sabine and San Jacinto river authorities
asked the firm to study the feasibility of transferring up to 300 MGD of water from the Sabine
River, boundary between Texas and Louisiana, to the San Jacinto Authority's Houston-area
customers.  The study looked at using existing canals and pump stations to lower construction
and water delivery costs.  Such a transfer would have to either cross or use both the Neches and
the Trinity rivers.  From the Sabine, water might be piped under or dropped into the Trinity and
pumped to its final destination, either Lake Houston or the Highlands Reservoir.  

Several existing canal systems could be used to accomplish the transfer with a minimum
of new construction.  Freese and Nichols found unused capacity in the pumping and canal
systems of the Sabine River Authority of Texas, the Lower Neches Valley Authority, and the
Coastal Water Authority that could be used in the Sabine-San Jacinto transfer.  Depending on the
delivery rate, from 75 MGD to 300 MGD, and the final destination, either Lake Houston or



Highlands Reservoir, capital cost of the transfer system could be $40 million to $150 million.573 
The idea remains under consideration.

The firm's major wastewater assignments of the 1980s came from Fort Worth and the
Trinity River Authority.  Fort Worth retained Freese and Nichols in 1983 to design a new sludge-
handling operation and landfill for the Village Creek Wastewater Treatment Plant.  The landfill
was a joint venture of Freese and Nichols and Brown and Caldwell, California-based consulting
engineers.  The team developed an innovative pier-hole method of landfilling sludge that extends
life and reduces odor.  The pier-hole method starts with a honeycomb of holes, seven feet in
diameter, approximately 65 feet deep, drilled three feet apart.  Each hole is filled with dewatered
sludge and capped with three feet of sand and three feet of soil.  As each portion of the site fills, it
is capped with clay and covered with topsoil and vegetation.  Expected operating life of the
landfill is twenty years. 

The pier-hole method reduces odor because only a small surface area of sludge is exposed
to the air.  It increases landfill life by making a large percentage of the total landfill volume
available for sludge disposal.  In conventional facilities, a large part of the volume is filled with
soil that must be mixed with the sludge to give it enough stability and strength to support the
heavy equipment used in operations.  

Surrounding the Village Creek landfill is a three-foot-wide slurry trench keyed into the
impermeable shale that forms the floor of the landfill.  The trench prevents leaching from the 156-
acre site.  Freese and Nichols was the first engineering firm to get a slurry trench approved by
Texas regulatory agencies for containing waste leachate.  The method has since become widely
used at solid waste disposal sites.

Built at a cost of about $8 million, the sludge-only landfill was but one aspect of a total
$50 million sludge management project to handle one hundred tons of sludge per day.  Freese
and Nichols provided engineering design of modifications to the Village Creek plant itself,
pipelines to transport sludge from the plant to the landfill, and a two-story sludge dewatering
building at the landfill.  A 24 MGD expansion was designed to bring the plant's capacity to 144
MGD.574

Sludge disposal also was a concern during a 35 MGD expansion of the Trinity River
Authority (TRA) Central Regional Wastewater Treatment Plant in Grand Prairie.  TRA's central
system provides wastewater collection and treatment for all or parts of nineteen North Texas
cities including Dallas, Arlington, Fort Worth, their suburbs, and Dallas/Fort Worth Airport.  The
original plant built in 1957 had a capacity of 30 MGD.  It was expanded during the 1970s to 100
MGD.  In 1987-89, Freese and Nichols provided engineering services for a $100 million
expansion to increase the plant capacity to 135 MGD and upgrade the treatment process to meet
increasingly stringent EPA effluent standards.  Robert Nichols, the firm's top environmental
protection engineer, was principal-in-charge.575

The firm designed a seventy-foot-deep slurry trench around the TRA plant's sludge
landfill to protect groundwater and triple the useful life of the disposal area.  Surrounding the
entire site with an impermeable soil-bentonite barrier, keyed into shale forty to seventy feet below
the surface, made some thirty extra feet of depth available for landfilling.  Deeper excavation may
extend the landfill's normal life of three to five years to as long as fifteen years.576

Dams Old and New
A chance discovery that an historic Texas dam was slowly sliding downstream gave

Freese and Nichols' dam specialists a unique challenge.  The culprit was Morris Sheppard Dam,



impounding Possum Kingdom Lake on the Brazos River seventy-five miles northwest of Fort
Worth.  In December 1986, during a routine five-year inspection required by the Federal Energy
Regulatory Commission, Freese and Nichols dam expert Bob Thompson detected signs of
movement.  He found cracks in the footings of the spillway suggesting structural distress. 
Measurements revealed that the dam had slipped about 4.5 inches downstream in the decades
since the reservoir filled in 1941.  Were it to fail, releasing 570,000 acre-feet of lake water, loss of
life and property downstream could be catastrophic.  Only the strong construction of the 46-year-
old dam--the nation's largest of the flat slab buttress type--had enabled the WPA-built structure to
withstand the unusual forces acting on it.  The stresses were well beyond the original design
limits.

Working with the Brazos River Authority, owner and operator of the dam and its
hydropower plant, the firm investigated the cause of the slippage.  Foundation borings found
dangerously high hydrostatic pressure in shale seams under the dam.  The pressure had built up
slowly during the life of the structure and now was exerting a lifting force.  That, combined with
the weight of water in the reservoir, was gradually nudging the dam downstream.  Permanent
measures were needed to reduce the pressure and increase the dam's gravitational resistance to
sliding.  Freese and Nichols recommended a two-part remedy: Drill relief wells to reduce uplift
pressures from water trapped in the dam's rock foundation, and place crushed rock inside the
mostly hollow spillway to increase the structure's weight and frictional resistance to movement. 
Bob Gooch was the firm's principal-in-charge of the work and Bob Thompson was project
manager.  

As a safety precaution, the lake was lowered thirteen feet while repairs were made. 
"Dumping" almost one-third of the reservoir's capacity left boat docks high and dry, curtailed the
area's boat rental and fishing supply business, and threatened major economic harm to the lake
community.  Kept well informed, however, by the Brazos River Authority about the problem and
the progress toward a solution, local citizens made the most of the lake's low level by publicizing
the enhanced fishing.577

To give early warning of danger and provide information for solving the stability problem,
a precision survey network and instruments to monitor movement and pressure changes were
installed.  To gain access inside the spillway section of the dam, workers cut holes eight feet in
diameter through twenty-four individual, nine-foot-thick concrete buttresses.  Drilling through
each buttress took three 24-hour work days.  Once inside, workers cleared away mud, muck, and
debris and then dumped gravel and crushed rock into the bays to form a work platform to
support drilling equipment.  Drillers sank 147 wells as deep as one hundred feet into the dam's
clay shale foundation.  A cracked concrete beam that was channeling water into the foundation
was grouted and 66,000 cubic yards of crushed rock were placed inside the spillway for ballast. 
Repairs were estimated to cost more than twice the dam's $8.5 million Depression-era
construction price.578

The National Society of Professional Engineers named Freese and Nichols' emergency
repairs to Morris Sheppard Dam one of the eight outstanding American engineering
achievements of 1989.  The work also won the Engineering Excellence Award of the Consulting
Engineers Council of Texas.  Following the first phase of restoration, completed in March 1989,
the reservoir was raised to normal levels and the power plant resumed full operations.  A second
phase of improvements in 1991 included construction of a new 1,400-foot-long emergency
spillway to pass the probable maximum flood.  The existing spillway basin was modified to



prevent further erosion and the gates were strengthened.  More concrete ballast was put in the
hollow dam to improve its stability.

In addition to repairing Morris Sheppard Dam, the firm had several new dams and
reservoirs under design in the late 1980s and early 1990s.  For the North Texas Municipal Water
District and the Red River Authority of Texas, the firm did a detailed feasibility study of the
proposed New Bonham Reservoir on Bois d'Arc Creek.  The study went as far as preliminary
design and cost estimates.  New Bonham Reservoir remains under consideration.

So does Paluxy Reservoir, a regional water project of the City of Stephenville and the
Somervell County Water District.  Freese and Nichols studied Paluxy's potential yield, water
quality, and effects on fish and wildlife.  The firm evaluated the effects of the proposed reservoir
on prior water rights in the Brazos River basin and provided expert testimony in water rights
hearings.  The Texas Water Commission granted a permit for Paluxy Reservoir in 1987 but
construction did not begin immediately.

Construction got under way in September 1988 on another regional project, Palo Duro
Reservoir in the Texas Panhandle.  Sponsored by the Palo Duro River Authority, the reservoir
was the first major water supply project funded under the revised Texas Water Plan of 1984, an
amended version of the original 1968 plan (see chapter 16).  The Texas Water Development
Board agreed to fund the project in 1986 and Freese and Nichols completed final design in 1987. 
Palo Duro Reservoir has the potential to reduce dependence on the Ogallala Aquifer, an
underground reservoir facing rapid depletion over most of the High Plains.  Located on Palo
Duro Creek thirteen miles north of Spearman, the lake is to store 60,900 acre-feet of water behind
a 128-foot dam.  When full, the reservoir will have a surface area of about 2,400 acres.  It will
supply six cities---Stinnett, Dumas, Sunray, Cactus, Gruver, and Spearman.  Freese and Nichols'
principal-in-charge was Robert Thompson.579

At Palo Duro and other sites proposed for reservoirs, pipelines, water and wastewater
plants, and similar large-scale construction, government regulations require comprehensive
historic and archaeological investigations of project lands.  Archaeological studies of the
Richland-Chambers Reservoir site, for example, yielded more than 50,000 artifacts and hundreds
of pages of field notes, photographs, maps, and technical reports compiled by investigators from
the Archaeology Research Program at Southern Methodist University.  The Palo Duro lands were
equally rich.  Approximately thirty archaeological and architectural sites were identified in the
project area, including an intact bed of bison bones dating from about 5500 B.C., an abandoned
ranch complex dating from the 1920s, and an undated rock art site.580  

To help clients with archaeological regulations, Freese and Nichols began in 1987 to offer
the services of an archaeologist through the firm's Environmental Sciences Department.  Perhaps
the most unusual archaeological research done by the firm was in Dallas at the Texas School
Book Depository.  Plans to turn the seventh floor of the building into a John F. Kennedy
assassination exhibit required that an outside elevator be built to provide public access.  Before
building the elevator, the Dallas County Historical Society authorized archaeological testing by
Freese and Nichols and Southern Methodist University.  The survey showed that integrated
neighborhoods in Dallas preceded President Kennedy's civil rights work by nearly a century. 
Artifacts at the site indicated that in the 1870s and possibly before, the community was ethnically
mixed.  Residents included a white hide dealer, a black laundress, and a black waiter.581

Another new project for Freese and Nichols was Lake Alan Henry (formerly known as
Justiceburg).  Developed by the Brazos River Authority for the City of Lubbock, the reservoir



site is on the South Fork of the Double Mountain Fork of the Brazos River sixty miles southeast
of Lubbock.  At the Alan Henry Dam site, the river normally flows only after storms and during
cool months when evaporation is low.  To handle the probable maximum flood, Freese and
Nichols designed an uncontrolled service spillway augmented by an unusual orifice structure. 
The uncontrolled spillway is simpler and less expensive to operate and maintain than a gated
spillway.  The orifice, formed by a massive concrete plate, restricts discharge from the spillway to
prevent severe erosion below the dam during flood flows.  A model study at Utah State
University's Water Research Laboratory helped refine the design.  It reduced the dam's
construction cost about $800,000.  Construction was scheduled for completion in 1993.  Freese
and Nichols' principal-in-charge was Bob Gooch.582

An interesting aspect of the Alan Henry project was a long-term water quality study of
the watershed.  The study's goal was to develop an effective watershed management program to
maintain the quality of Lake Henry water.  Besides testing for dissolved minerals, the study
would check for organics, hydrocarbons, dissolved metals, pesticides, and sixty-five classes of
toxic contaminants listed by the EPA.  The study could have statewide implications.  If methods
used in the Alan Henry project were to prove workable and the watershed management program
was effective in maintaining water quality, the measures might be applied at other Texas
reservoirs.583  

Other new dams designed by the firm include Applewhite on the Medina River twelve
miles southwest of San Antonio.  The project was the first step in the city's long-range plan to
develop surface water to supplement groundwater from the Edwards Aquifer.  As of 1990, San
Antonio was the largest city in the United States relying solely on groundwater.  Scheduled for
construction by 1993, Applewhite Dam will be 12,100 feet long and 100 feet high.  The reservoir
will have a surface area of 2,500 acres and a storage capacity of 45,250 acre-feet.  Freese and
Nichols' principal-in-charge of the $150 million project is Lee Freese and project manager is Bob
Thompson.

Besides preparing detailed design of the dam and spillway, Freese and Nichols was
responsible for obtaining the necessary permit from the Corps of Engineers.  The firm handled
such nontraditional engineering as management plans for fish and wildlife downstream of the
reservoir, and architectural and historic site surveys in the project area.  Founder John Hawley,
builder of dams from Mexico to France in the early 1900s, might have been intrigued by the extra
demands of dam-building faced by his successors in the late twentieth century.

A Sense of Community
Continuing the company tradition of active involvement in professional and civic affairs,

the officers and associates of Freese and Nichols were honored frequently in these years for their
contributions.  In October 1985, Jim Nichols was inducted into the Fort Worth Business Hall of
Fame, sponsored by the Fort Worth Chamber of Commerce and Texas Wesleyan College.  An
honor not given lightly, the Business Hall of Fame is reserved for those who have made
extraordinary contributions in business and community service.  

The induction ceremony gave Nichols an opportunity to speak of civic involvement and
his firm's long commitment to bettering the public welfare.  "Business and community service, in
my view, are inseparable," he observed.  "It is impossible to attract and maintain a strong
business economy unless we have an attractive community. . . ."  Alluding to his dual vocation as
civil engineer and community leader, Nichols commented:



The end results of both my professional life and my volunteer activities are really the
same.  I can look back over my career and see that as a result of my efforts, the quality of life for
many people has been improved.  There are cities and industries in West Texas today that enjoy
ample supplies of good water that were obtained, to some extent, through the efforts of Freese
and Nichols.  We have helped improve the quality of our streams, designed highways, bridges,
airports, water and wastewater treatment plants, and many other facilities that have improved our
way of life.

At the same time, we . . . Freese and Nichols, have made a commitment to serve our
community. . . . I firmly believe that giving is a two-way deal and that we should constantly strive
to return more than we receive.  We have tried to do this through community service and I hope
that as a result of our efforts, Fort Worth and the communities that we serve will be a better place
to live, work, and raise families.

I have said before: To me the most devastating thing that could happen to a person would
be to look back over one's life and be hard-pressed to find worthwhile accomplishments. . . . To
have an unproductive life, to me, is completely unacceptable.584

In 1986 the Texas Section-ASCE recognized Jim Nichols with its "Service to People"
award, presented to civil engineers who have distinguished records of special service to people
and who bring credit to the engineering profession through community work.  Also honoring
Nichols was the National Jewish Center for Immunology and Respiratory Medicine, a Denver
research and medical treatment facility, which gave him its Humanitarian Award in 1987.  In
1990, Texas Wesleyan University awarded him an honorary doctorate.

Bob Nichols continued active service to professional societies by serving as 1985-86
chairman of the American Academy of Environmental Engineers government affairs committee. 
The committee promoted governmental recognition of the benefits of certifying environmental
engineers, and the advantages of engaging certified engineers over those noncertified.

Bob Nichols also served several terms on the Water Pollution Control Federation (WPCF)
government affairs committee.  This body sought to influence legislation and regulations relating
to water pollution prevention.  The committee developed the WPCF position on ocean disposal,
industrial discharges, water quality standards, permit programs, and related matters.  At the same
time, Nichols participated in WPCF's fund-raising campaign to build new headquarters in
Alexandria, Virginia.  In October 1986, at ceremonies in Los Angeles, Nichols was named an
Honorary Member of the Water Pollution Control Federation.

Reflecting on his decades of exceptionally active membership in professional engineering
organizations, Nichols credited his father with instilling his sense of responsibility to the
profession.  "My dad's attitude," he explained, "was that since engineering had provided him with
a reasonable living, he had an obligation to make a contribution in return."  

The obligation to contribute also colored Nichols' view of community responsibilities.  An
active supporter of the Boy Scouts of America, he filled many volunteer positions, from
chairman of the Horned Frog District of the local Longhorn Council to chairman of the BSA's
national long-range planning committee.  For several years in the 1980s, he also was board
chairman of the Texas Girls' Choir.

"As an engineer, I feel I have a responsibility to carry out my work in the best interest of
the public," Nichols commented.  "This thought permeates more than just my work.  I guess with
the engineer's creed having the great influence on me that it does, I feel a certain `kinship' with



my community, and want to be a working part of the everyday decisions that are made in the
interest of making the community a better place to live."

Active for more than twenty years in the area of engineers' liability, Nichols served on
various committees and task forces of the National Society of Professional Engineers.  In 1988,
he became a national corresponding member of the Professional Liability Committee of NSPE's
Professional Engineers in Private Practice.  His work on this and previous committees dealt with
risk management and liability questions for engineers who provide professional services in
wastewater treatment and hazardous waste disposal.

In 1989, Nichols received the Society's highest award to an individual, the NSPE Award. 
A unanimous choice for the honor, Nichols was cited for more than forty years of NSPE
membership, service, and exemplary contributions to the profession.  Among his peers, the top
NSPE honor signified Bob Nichols as the "best of the best" the engineering profession could
produce.

Also recognized for unusual service to the profession was Freese and Nichols senior
associate C. Milo Thelin, who received the Texas Section-ASCE Award of Honor in 1986.  At 84,
Thelin continued to go downtown to work at his drafting board at Freese and Nichols eight hours
a day, five days a week.  His low Texas registration number, 124, attested to the remarkable
longevity of his career.  It meant Thelin was the 124th person in Texas to be registered as a
professional engineer after the Texas Engineering Registration Act became law in 1937.  By 1986,
Texas had more than 56,000 registered professional engineers.  Like his friend and colleague
Simon Freese, Thelin expressed no interest in retiring.  "I just like the engineering work," he
explained.  "It's my hobby."585

Others at Freese and Nichols giving time to national organizations included Robert
Thompson, who was appointed 1986 chairman of the Technical Activities Committee of the U.S.
Committee on Large Dams.  Also in 1986, Lee Freese was named chairman of the American
Water Works Association Standards Committee on Concrete Pressure Pipe.  In 1987, the Texas
Water Commission asked Bob Gooch to sit on the newly formed Watermasters Advisory
Committee, a select group of water experts from whom TWC could get advice on proposed
actions and policies.  The Texas Section-ASCE gave Joe Paul Jones its prestigious Service to
People Award in 1987.  Jones also served as national NSPE treasurer that year.  NSPE made him
its president-elect for the 1991-92 term.  Traditionally, the president-elect continues as president
the following term.

Simon Freese was named a "Distinguished Engineer of the Foundation" in 1987 by the
Texas Engineering Foundation, an arm of the Texas Society of Professional Engineers.  He also
was honored with a resolution by the Texas State Board of Registration for Professional
Engineers recognizing his early registration under the 1937 Texas Engineering Registration Act. 
"In keeping with high professional standards," the resolution noted, Freese "has continued to
hold a valid certificate of registration as a Professional Engineer in the State of Texas for 50
years."586

The S. W. Freese Dam
Following nine years of legal battles and hearings, the Texas Water Commission issued a

permit to the Colorado River Municipal Water District in May 1985 to dam the Colorado
downstream of the Concho River confluence.  The permit application for the project, nicknamed
"Stacy" during design and construction, was the longest and most costly in state history.  At issue



were water rights claimed by the City of Austin and the Lower Colorado River Authority, and
environmental concerns about the possibly endangered Concho water snake.  After CRMWD
developed a plan to study and monitor the snake and create a shoreline habitat for it, the U.S.
Fish and Wildlife Service approved the Stacy project and the Corps of Engineers issued the
necessary permit April 8, 1987.  Freese and Nichols engineers and scientists worked on all phases
of the water rights and environmental negotiations, including studies of the snake's habitat.  Lee
Freese was project principal and Robert Thompson project manager.

Though recognizing the need to protect wildlife from human-caused habitat destruction,
Simon Freese grew impatient with the Concho water snake's supporters at Stacy.  His sympathies
lay with the human inhabitants of West Texas.  "Under current governmental regulations and
procedures," Freese complained to Earnest F. Gloyna, University of Texas dean of engineering,
"some of the well intentioned environmental groups and affected individuals are able to raise
minor or immaterial issues (Concho River snakes, dinosaur footprints, etc.) which defeat, or
expensively delay, vital environmental projects which serve the fundamental purpose of the
preservation of human health and well being."587

CRMWD was lucky to get its state and federal Stacy permits when it did, and lucky to
have a determined general manager named Owen Ivie to push the applications past massive
obstacles.  Because of the rapid growth of Austin and the industrial and other use of water in the
lower Colorado River valley, water rights in the lower valley probably will not allow the granting
of any further permits for water use on the upper Colorado.  Ivie's persistence in securing the
rights to build Stacy resulted in what well may be the last reservoir on the upper Colorado River
watershed.  

When the economic-ecologic conflict was resolved, Freese and Nichols completed final
design of the dam.  On May 16, 1987, more than 2,000 enthusiastic area citizens gathered at
Ballinger High School, twenty-five miles northeast of the dam site, for a symbolic
groundbreaking.  Organizers had to move the event from the construction site because of heavy
rains that soaked the area.  For the "groundbreaking," CRMWD hauled soil from the dam site to a
sandbox on the lawn of Ballinger High.  District secretary Joe Pickle said he knew from "reliable
sources" that the dirt came from the center line of the dam and contained equal parts of Coleman,
Concho, and Runnels counties.588

Under construction for two and a half years, the dam is an earth- and rock-fill structure
almost two miles long and 156 feet high, with a concrete service spillway, a country emergency
spillway, and outlet works for downstream releases.  The six-gate service spillway has a discharge
capacity of 380,000 cubic feet per second; the emergency spillway can discharge about 1 million
cubic feet per second.  The reservoir formed by the dam has a contributing drainage area of
11,750 square miles, a surface area of 19,150 acres, and a conservation capacity of 554,000 acre-
feet.  It yields 101 MGD to supply the West Texas cities of Big Spring, Snyder, Odessa, Midland,
San Angelo, and Abilene.  The dam was finished in February 1990 and water impoundment
began in March.  Dedication ceremonies were held May 19, 1990, three years almost to the day
since the groundbreaking.  Estimated to cost about $68 million, the project came in at $65
million.589

As work neared completion, in December 1989 CRMWD's directors officially named the
Stacy-site project the "O.H. Ivie Reservoir" and "S.W. Freese Dam."  Third of the District's major
lakes, Ivie Reservoir honored the District's general manager of twenty-four years and his dogged,
decade-long effort to bring in the new water supply for West Texans.  The S.W. Freese Dam



saluted the District's "dam engineer" of forty-four years, whose testimony during the hearing
stage was a major factor in the District's eventual success in securing its Stacy permits.  

In announcing the project's official name, CRMWD board president John L. Taylor said:
"It's my hope that the strength, integrity and longevity of the dam will be as great as that of S.W.
Freese; that the depth and volume of water therein will equal the depth of Owen Ivie's
commitment and the volume of his ideas for meeting the water needs of this region; and finally,
that the quality of water be as high as that of the entities and individuals with whom the district
has associated in this endeavor."590

The December 7, 1989, resolution by CRMWD's board that named the dam for Freese is
a finely stated tribute to the engineer and his life's work in water development.  To quote
(omitting the "whereas" and "therefore" of the traditional form):

. . . for the past 70 years S. W. Freese has cast his shadow softly, yet relentlessly, from
border to border of Texas through the conception and development of municipal and industrial
water supplies;

. . . in his planning, he has looked always to the next generation and beyond in his
determination that there would be ample water for life and growth before it was needed;

. . . he not only participated in the daring concept of the Colorado River Municipal Water
District as a multi-city enterprise to solve a common problem, but he and his associate, Marvin
[C.] Nichols, and their colleagues and successors in Freese and Nichols, Inc., have also designed
and overseen the construction of every water supply project of the District since its creation in
1949; and

. . . his vision and professional skill have been equaled only by his high ethical character
and humanity.

. . . the Board of Directors of the Colorado River Municipal Water District does hereby
name the dam impounding the O. H. Ivie Reservoir the S. W. Freese Dam in the confident
hope that this mountain of earth and concrete will stand as an imperishable monument to a
mountain of a man.591



Chapter 23
SIMON W. FREESE, 1900-1990

Simon Freese's wife of fifty-eight years, Eunice Elizabeth-- "Betty" to her husband--died
November 28, 1985, at age 80.  She had been confined to a wheelchair for several years after a
stroke left her partially paralyzed.  

In 1988, Freese withdrew to chairman emeritus of Freese and Nichols, Inc.  Jim Nichols,
65, was elected chairman and Bob Nichols, 62, became president of the firm.

The loss of his beloved Betty and the lessening of his daily responsibilities at the office
took some of the spark from the patriarch of Freese and Nichols.  No longer was there any
denying that Freese was growing old--physically.  His mind still was sharp.  The years had not
dimmed his intellectual vigor.  One big job remained for him to do, a project he assigned himself:
See to the writing of a hundred-year history of Freese and Nichols, Consulting Engineers.

The backbone of the book would be his diaries, kept daily for sixty-eight years.  The meat
would come from his and the firm's voluminous files of letters, job records, and reports going
back to the 1800s.  Freese began to haunt the company library, one of the most complete civil
engineering reference libraries in the nation.  The collection of more than 12,000 volumes
includes American Society of Civil Engineers Transactions from their beginning in 1872; U.S.
Geological Survey Water Supply Papers from the first issue in 1896; annual reports of the Chief
of Army Engineers since 1900; American Water Works Association Proceedings since 1901;
Engineering News and Engineering Record weeklies from the 1890s, with a complete set after
their merger in 1917; and thousands of other technical books, journals, and monographs.

From the company library and his personal collection, Freese assembled an all-
encompassing mass of historical materials.  Books and papers spilled from his office desk and
stacked up on the table behind his chair.  M. N. Baker's 1948 Quest for Pure Water competed for
space with David McCullough's 1977 history of the Panama Canal, The Path Between The Seas. 
Freese's autographed copy of A. J. Martin's Activated Sludge Process (1927) nestled against
Metcalf and Eddy's three-volume classic, American Sewerage Practice (1928).  History and
technology got equal desk space.  From his home library, Freese brought such works as Albert
Speer's memoirs, Inside the Third Reich, and Calvin Hoover's Memoirs of Capitalism,
Communism, and Nazism.  Freese had known both men during his war service in Germany.  His
collection of World War II memoranda, letters from the front, and confidential government
documents, some still in their "Classified" jackets, would have supported a separate history of
Freese's military career.  If only there had been time.  

Freese wanted his company's history written not for self-aggrandizement, but as a vehicle
to show the tremendous progress in sanitary and environmental engineering since John Hawley's
entry into the field in the 1880s.  He wanted the book to illustrate how twentieth century
engineer-pioneers in water filtration and sanitation had successfully applied nineteenth century
scientific discoveries in bacteriology and water-borne disease.  The environmental engineering of
Hawley, Freese and Nichols and its successors would provide a focal point in the larger picture of
American engineering practice over the last century.  

Freese hoped to show how the field of hydraulic and sanitary engineering had grown
from a minor specialty in the 1800s into a vital component of twentieth century life.  The
fundamental purpose of environmental engineering is to preserve human health and well-being. 



The public depends on the engineer for water and wastewater treatment and transmission,
pollution control, and environmental protection.  Facilities engineered for the good health of the
community allow people to live in great cities, in close quarters, sharing a common water supply
stored miles from their homes, assured of ample clean water each time they turn the tap, and little
heeding the domestic and industrial wastes flowing down their drains.  Without the engineer's
designs for water and sanitary works and modern highways and airports, humanity would exist
as it once had, sickened by polluted water and isolated by poor transportation.

With this theme in mind, Freese began listing topics for the book and sketching out the
early chapters.  He acquired a collaborator, the same writer who had worked up a shorter history
of the firm for the Newcomen Society in 1982 and so knew something of company traditions.  As
his coauthor took up the research and began writing first drafts, Freese concentrated on chapters
of the firm's history to which his firsthand observations were crucial: his studies at Cambridge
University and inspections of the early English activated sludge plants in the 1920s; his work on
the first-of-their-kind Eagle Mountain and Bridgeport reservoirs; his World War II experiences;
his participation in creating the Colorado River Municipal Water District, first effort at a regional
water supply.  

His coauthor, a non-engineer, learned to trust Freese for all sorts of technical and
historical data.  He was a walking encyclopedia.  Ask him about a cryptic document from the
Freese and Nichols files headed "Plants Built from 1938 to 1948" and he replies at once: "These
are not Freese and Nichols jobs, but are Hays submerged contact aeration plants in which we had
no interest."  Mail him a list of questions about little-known people, places, and dates; within two
or three days, he has answered in detail.

Show him a published report of a treatment plant put into operation by the Fort Worth
packinghouses in 1925 and he shakes his head at that author's error.  "Mr. Brown's statement that
the packing houses placed a `treatment' plant in operation in 1925 is very misleading," Freese
explains.  "All that was placed in operation was a screening plant.  Keefer in his standard Sewage
Treatment Works devotes Chapter VI to screens and begins the chapter with: `Practically every
sewage-treatment works is equipped with a screen. . . . As a rule, however, screens are of minor
importance.  They remove the coarser materials from sewage. . . .'  The packing house screens
tended to reduce the sludge removals from the Riverside Imhoff tanks but did not reduce the
odors from the trickling filters."  From the clarity of his description, one would think he was
talking of a plant built yesterday, not sixty-five years in the past.  

He had a remarkable ability to distill accumulated knowledge to its essence.  In a few
sentences, using language intelligible to the layman, he could explain the significance of a project
and why it excited technical interest.  More importantly, he could convey his own excitement. 
The uninitiated might not fully understand his explanations, but when he spoke of his work, no
listener could be indifferent.  His enthusiasm for his profession was contagious.  

For twenty months, from December 1988 through July 1990, Freese and his coauthor
worked though first and second drafts of the book.  Research concentrated on the period from
the firm's founding in 1894 through Freese's West Texas water work of the 1940s.  While others
with the company could answer questions and describe jobs of the 1950s and later, only Freese
could provide firsthand information about Major Hawley's early career and the partnership of
Hawley, Freese and Nichols.  

Along the way, there were digressions from the work of writing a company history.  From
time to time, Freese would relate an anecdote about his college days, early married life, the Great



Depression, or the Second World War.  Should his interviewer make a move, however, to note
down these stories, Freese would say, "No, don't put that in the book."  Wishing to abide by the
senior author's wishes, but knowing that off-the-cuff remarks by this remarkable 89-year-old
would be as valuable to posterity as his formal memoirs, his coauthor risked a few notes on the
sly.  Here are some excerpts:

Freese ran track at Cambridge University with British athletes training for the 1924
Olympic games.  While a student at Trinity College, he witnessed many of the events that later
were depicted in the 1981 Oscar-winning film, Chariots of Fire.  The movie, described in reviews
as a "lush re-creation of upper-class life in the Cambridge of the 1920s," captures a slice of
Freese's own experiences there.

Tall (5'11"), slender (150 pounds), with blonde hair already thinning by age 33, Freese was
a natural athlete.  He played tennis, and matched Ben Hogan in friendly games of golf at Fort
Worth years before Hogan's professional career took off.  In his later life Freese took long walks
daily through the neighborhood with "Happy" the dog and enjoyed working in his large back lot
building paths, clearing brush, and landscaping.  His home overlooking Forest Park and the
Trinity River was one of Fort Worth's beauty spots.  The Freeses had it built in 1929 and lived
there together the rest of their lives.  

Freese's associates included Rockefellers and DuPonts.  He often joked about a
Depression-era trip to Detroit when he was met at the airport by a DuPont.  True to the
stereotype of the wealthy industrialist, Mr. DuPont had no pocket money with him, so the less
well-heeled young Freese had to pay the cab fare from the airport to downtown.

A world-class traveler, he circled the globe three times.  His passport read like an atlas:
England, France, Spain, Portugal, Switzerland, Italy, Yugoslavia, Hungary, Austria,
Czechoslovakia, Germany, Belgium, Holland, Denmark, Norway, Sweden, Canary Islands,
Madeira Islands, Spanish Morocco, Egypt, India, Malaysia, China, Japan, Mexico, Cuba, Peru,
Bolivia, Chile, Argentina, Brazil, Uruguay.  He visited all these before 1943.  In later years, he
would add Australia, New Zealand, Russia, Siberia, Iceland, Bora-Bora and the Marquesas
Islands, Greece, Turkey, Bulgaria, and Rumania.  Eventually he visited nearly every place he
wanted to; only the Amazon River and the interior of China remained uninvestigated.  But no
place was as dear as his cabin in the mountains of Red River, New Mexico.  He and Mrs. Freese
spent their summer vacations at Red River for close to fifty years.

After Betty's death, Freese found consolation in his work.  He never actually retired. 
Some problems were too interesting to pass along to younger minds.  Forty years after searching
the whole of West Texas for good water, Freese continued to work on the region's chloride
problem.  He told his CRMWD friends that he hoped to live long enough to get the chlorides
down in Lake Spence, a water supply that had been plagued by salt and chloride buildup since its
creation.  During the last years of his life, Freese continued to advise CRMWD's general manager
Ivie on releasing water from Lake Spence to "flush out" the chlorides, while keeping enough
water in the reservoir to supply the District's members and customers.  

Twenty-five years after the average age of retirement, Freese continued to go to the office,
not because he was a workaholic, but because he loved the work.  He had as much fun with
engineering problems as puzzle fans have with the New York Times Sunday crossword.  An avid
reader, he relaxed with technical materials that would tax the intellect of most.  In a 1982 issue of
Texas Civil Engineer, for example, there appeared a wry commentary by Corpus Christi
consulting engineer John Huston comparing "other world" academicians with "real world"



engineering practitioners.*  Huston observed that when real-world people add one and one, they
simply write 1 + 1 = 2.  But other-world people might consider that too primitive.  Since other-
worlders know that ln e = 1, and that sin2x + cos2x = 1, they would write: 

Freese, a real-world engineer if ever there was one, could no more resist this equation than
the puzzle fan can skip the crossword.  He grabbed a sheet of graph paper and worked the
problem for fun, verifying that the answer equals 2.  

His powers of concentration were legendary.  Joe Paul Jones remembered a situation
from the firm's years in the Capps-Danciger Building.  Freese had a desk facing an associate
whose voice could rattle windows.  Co-workers said the man could be 
-------------------
*John Huston, "Stop the World--I Want To Get Off!" Texas Civil Engineer, Vol. 52, No. 1,
January 1982, p. 8.
heard two blocks away when he talked on the phone.  Sitting directly across from him, Freese
went on with his complex calculations and specifications, intent on the work, oblivious to the din
that left others' thoughts in tatters.

When he had his teeth in an engineering problem, he could not be distracted.  Lost in
thought, he looked through people he passed in the hall.  One employee quit in a huff after three
years of being "ignored" by Freese.  The employee always had the misfortune to encounter his
boss when the latter had a difficult problem under study.  His mind fully occupied, Freese was
oblivious to the employee's existence.  When the man finally got his boss's attention, standing
near the file cabinets one day, Freese thought the fellow was a visitor to the office.  "Can I help
you?" Si asked kindly.  It was too much.  Insulted and indignant, the three-year man resigned on
the spot.

People's experiences with Freese generally were more pleasant than this unfortunate
man's.  He helped many young engineers with practical advice and by example.  They responded
with appreciation.  "Many years ago you took me under your wing," wrote one protege, Jasper R.
Hendrick, in 1977, "along with Mr. Nichols and Major Hawley, and taught me a way of
engineering and professional life that few young men have enjoyed and learned."

Freese's way of engineering was based on personal discipline and integrity.  He set high
standards for himself and fostered the same in others.  When commenting on Freese's personal
and professional qualities, his friends and associates used adjectives like wise, warm, strong,
diligent, dedicated, conscientious, and, above all, honorable and ethical.  He himself favored the
descriptors able and responsible.  To have the necessary abilities and skills, and to apply them in
a scrupulous, responsible manner--to his mind, those were the highest qualities to which any
engineer could aspire.

How far his personal scruples went is well illustrated by the Roberts County story.  Freese
made the round of all 254 counties in Texas eighteen times.  As he visited each county, he
marked it off in red on a map.  The last to be marked off was always the sparsely populated Texas
Panhandle county of Roberts.  All rounds ended in Roberts: That was how he played the game. 
Because the county was seldom on the way to anywhere, Freese usually had to make a special
trip out of his way to end the current round in Roberts.  Once when Mrs. Freese was in the car
with him at the end of a round, she suggested the logical thing: Why not drive across the county
line, turn around, drive back, and start the next circuit in Roberts County, thereby avoiding the



special out-of-the-way trip to end the new round there?  Freese would not hear of it.  Roberts was
always last--always had been, always would be.  Making it first would be breaking the rules.  

He was stubborn, no denying.  But that stubbornness saw him through surgeries and
deteriorating health in the final years of his life that would have stopped many men.  Freese was
not ready to quit.  He had another August vacation to spend at his Red River cabin in 1989 and a
last trip to England to make in February 1990.  Family members with him in London had to
hustle to keep up as he showed them his wartime haunts around Hyde Park and Princes Gardens
and took them through the Cabinet War Rooms, Churchill's underground war offices.

Most compelling of all, Freese had a book to work on.  He spent the spring of 1990
digging data out of the International Commission on Large Dams' World Register of Dams.  He
was checking what he already had written about the Eagle Mountain and Bridgeport dams, still
the perfectionist, still attending to the last detail.  In May, when ill health finally forced him to
stay home, he had his collaborator bring his notes from the office.  Work on the book continued
at his home through June and into July.  Though weak, he could answer questions.

Simon Freese died at the home of his daughter, Eunice Rutledge, at 9:35 a.m. Friday, July
27, 1990.  He died on his wife's birthday, four months shy of a full ninety years of age.  The last
book he was reading was Records of a Family of Engineers by Robert Louis Stevenson.

Funeral services were held the following Monday at First Methodist Church in Fort
Worth.  Freese's pastor and friend, the Rev. Dr. Barry Bailey, officiated.  All those who gathered
to pay their respects that warm July day recognized the Simon Freese of Dr. Bailey's remarks.

"Simon had such a keen sense of humor," Dr. Bailey reflected.  "I do not think it would be
appropriate for me to come to this pulpit without referring to that, because you would wonder if I
knew the man at all.  I visited with him when he was very sick, and he and I were talking about
some work he had done for a dam in West Texas.  He said, `Preacher, you know what they call
me out there, don't you?  That's right, they call me that dam engineer.'

"He was stubborn.  It would not be appropriate if I did not say that," Rev. Bailey added. 
"That's why he could accomplish so much.  When his mind got on something, he was going to
push you.

"He was a man of integrity.  He was a man of fun.  He loved to travel.  He had
characteristics that I would like to hold up and pass on to young people.  He set an example of
how to live your life and live it well, and give it all you have."

Simon Freese was laid to rest in the family plot in Fort Worth, next to his Betty and near
his parents.  The graves of Marvin and Ethel Nichols are nearby.

Had he been asked to write his epitaph, Freese might well have chosen: "It's been a lot of
fun."  Those words ended nearly every session he and his coauthor spent on this book. 
Sometimes he meant he had enjoyed the visit and was satisfied with work on the manuscript. 
More often, he was referring to life itself.  He took enormous pleasure in living, working, and
being with family and friends.  He was one of those extraordinary people who know from
childhood what they want to do in life, do it for a lifetime, and never look back.  

If he had any regrets or second thoughts, they were not about his choice of profession. 
He was born to be an engineer.  If he could not have made his living at it, he would have pursued
it as a sideline, as did John Hawley in the firm's early years when there was too little engineering
work to do full time.  For Simon Freese, engineering never ceased to be fun.  

The proof is in his nonexistent retirement.  He could have spent his final years traveling,
reading, writing, being entertained by his great-grandchildren.  Instead he went to the office every



day he could, worked for his clients, studied technical journals, and pored over books about the
history and development of engineering.  He acted more like a youth with a promising future than
a man concluding a great career.  He never quit learning, doing, or thinking.  He never succumbed
to routine, but kept his mind nimble and his outlook fresh.

On Freese's office wall hung his "rogues' gallery," ten framed photographs of old friends
and associates.  "As I get older (past eighty)," he once explained, "it gives me a great deal of
satisfaction to have these pictures which bring back pleasant memories."  He had photos of Major
Hawley and Marvin Nichols, Daniel W. Mead, Gene Spence, Tom Byrne (a Fort Worth
contractor), Ireland Hampton (author of major Texas water laws), Russell Wait (developer of the
Port of Houston), J. B. Thomas (Texas Electric Service Company president), Bill Guyton
(groundwater hydrologist from Austin), and Otha Dent (former chairman of the Texas Water
Rights Commission).  

Unwittingly, Judge Dent may have written the best epitaph possible when he inscribed his
photo to Freese:

Any man can stand up to his opponents:
give me the man who can stand up to his friends.



Chapter 24
THE SECOND CENTURY

An ability to manage change and not be consumed by it may largely dictate a company's
success over time.  The changes came rapid-fire during Freese and Nichols' first one hundred
years.  Engineering, science, and technology leapt ahead.  Cities spread, governments grew,
computers proliferated, and the engineer's work became complex beyond the imagining of
nineteenth century practitioners.  The firm lost its founder, John Hawley, and its namesakes,
Marvin Nichols and Simon Freese.  Through all these upheavals, the company remained viable
and vigorous, in part because of its ability to govern and assimilate change.  

As the firm prepared to celebrate its 1994 centennial, it faced a volatile business and
regulatory climate, shifting trends in its industry, and unusual challenges of leadership transition. 
Several senior officers and engineers were nearing retirement.  To ease the transition and ensure a
quality of engineering in the new century equal to or surpassing the old, the firm adapted in both
structure and personnel.  

In July 1989, for the first time in the firm's history, two non-principals were appointed to
the Freese and Nichols board of directors in an advisory capacity.  Leon H. Brachman and Robert
L. Herchert, both of Fort Worth, were added to provide an independent, "outsider" look at
internal affairs.

At the time of his appointment, Leon Brachman was executive vice-president of
Computerized Business Systems, Inc., of Fort Worth and president of Marco Chemical
Company and Huileries Caraibes in San Antonio.  Active in community affairs, he was chairman
of the board of All Saints Episcopal Hospital, a member of the executive committees of the Fort
Worth Symphony Orchestra Association and the Arts Council of Fort Worth and Tarrant
County, president of Fort Worth Hebrew Day School, and chairman of the Tarrant County
Appraisal District.

His fellow appointee, Bob Herchert, had been city manager of Fort Worth from 1978 to
1984.  Previously Herchert was assistant city manager of Fairborn, Ohio (1968-70), and Kansas
City, Missouri (1974-78), and city manager of Camden, Arkansas (1970-74).  He held two
degrees from the University of Kansas, a bachelor of arts and a master's of Public Administration. 
At the time of his appointment to the Freese and Nichols board, Herchert was executive vice
president of administration for Team Bank (formerly Texas American Bank) in Fort Worth.  He
was chairman of the Fort Worth Chamber of Commerce, vice-chairman of the city Cultural
District Advisory Committee, trustee of Harris Methodist Health System, executive committee
member of the Trinity Improvement Association, and a director of the North Texas Commission,
Fort Worth Sister Cities program, Dallas/Fort Worth INROADS, and the Fort Worth Challenge
program.  From 1987 to 1988, Herchert had served on the thirteen-member State of Texas Select
Committee on Tax Equity, which made an extensive study of the tax structure in the state.  From
1985 to 1987, he served on the Texas Economic Development Commission, predecessor
organization of the Texas Department of Commerce.

On January 1, 1990, Freese and Nichols reorganized into three engineering divisions:
Water Resources, Environmental Resources, and Public Works, each headed by a vice president
of the firm.  Under R. A. Thompson III, the Water Resources Division encompassed water
resource planning and design, pump stations and pipelines, and construction services.  The



Environmental Resources Division, headed by Gary N. Reeves, included environmental science
and design and waste management.  The Public Works Division, under T. Anthony Reid, handled
general civil, architectural, and structural engineering and mechanical/ electrical/plumbing design. 
Administrative functions, accounting, marketing and business development, computer
operations, personnel, and human resources fell to the Corporate Division.

Under the new management structure, Bob Herchert assumed the office of executive vice
president effective July 1, 1990.  In May 1991, he succeeded Bob Nichols as the firm's president,
becoming the first person outside the Freese or Nichols families and the first non-engineer to
"run" the company.  Bob Nichols remained with the firm during the leadership transition period
until he retired at the end of 1991.  Jim Nichols continued as chairman.  At 68, he planned to
remain active with the company a few more years.

The choice of Herchert as Bob Nichols' successor was based on Herchert's business
background, financial experience, human relations skills, and sixteen years' experience in public
administration.  With a large portion of Freese and Nichols' client base represented by
municipalities, water districts, and other governmental bodies, the firm's board of directors valued
Herchert's potential for bringing a client-centered perspective to the work.  As a former city
manager, he understood public entities' needs for engineering services.  During his years as Fort
Worth city administrator and bank executive, he worked with many of the same public and
private entities that comprised the firm's clientele.  This experience prepared him for the role of
listening to client needs and tailoring the firm's delivery of engineering services in response. 
Herchert's background in business management strengthened Freese and Nichols' policy of
backing engineering technology with sound business practices.

As part of the reorganization, the firm defined its strategies for delivering engineering
services through its three operating divisions.  From the goals and expectations of each division, a
picture emerges of the firm's probable future areas of emphasis and growth.

Water Resources
The next century may see Freese and Nichols' familiar presence in water resources

acquiring a new look.  Designing new dams and reservoirs may make up less of the firm's
business than rehabilitating existing structures.  Morris Sheppard Dam at age fifty required
extensive repairs and construction of an emergency spillway adequate to pass the probable
maximum flood (see chapter 22).  For safety's sake, other aged dams in Texas and the Southwest
also will need attention in coming years.  With long experience in this field, dating to Hawley and
Mead's 1924 report on flood-damaged Lake Overholser Dam at Oklahoma City and Hawley,
Freese and Nichols' 1930 studies of Austin Dam, the firm expects frequent calls for its dam
restoration services.  

Experience has shown that operating existing reservoirs together as a unit provides greater
flood control and water supply benefits.  Reservoir operations and real-time flood studies will be
of continuing interest to the firm's hydraulic design specialists.  Studies in which floods are
monitored in progress and systems are devised for conjointly operating dam spillways may have
great potential for reducing flood damage upstream and down.

A future priority for many of Freese and Nichols' clients will be optimization of existing
water supplies.  Making the most of available supplies will require good watershed management. 
Public opposition to new reservoir construction will encourage water conservation.  These trends
suggest that conservation programs and drought contingency planning will receive more



attention.  Interbasin transfers, such as the Sabine-to-San Jacinto proposal studied by the firm in
1989 (see chapter 22), may help ease regional water imbalances.

Emphasis on water optimization should generate more pipeline, pump station, and canal
work.  Long after reservoirs are built, work continues on pipelines to the communities they
supply.  With pipelines yet to be laid from several major Texas reservoirs, Freese and Nichols'
prospects in this field remain strong.  Such work also is anticipated outside the state, reference a
1991 pipeline project for Springfield, Missouri.

Project management during construction is the responsibility of the firm's construction
services department.  Historically, the firm limited its resident engineering and contract
administration almost exclusively to projects it also designed.  In future, this department will
likely handle more stand-alone construction services contracts with clients who use another
consultant for design.  An important function will be analysis of a project's plans and
specifications to determine its "constructability."

Another predicted area of growth is water reuse.  The potential for recycled water is great,
particularly in regions where "new" supplies of raw water no longer exist.  Many, if not most, of
the good dam and reservoir sites in Texas have been developed.  In West Texas, practically all
available water has been appropriated.  New supplies to support new growth in the state may
have to come from reuse of existing sources.  

Since at least the 1950s, American engineers have seriously considered treated wastewater
as an alternate source of drinking water.592  Noting that secondary treatment of wastewater
produced effluent that was simply "too good to throw away," ENR magazine predicted as early
as 1974 that: "The use by industry and agriculture of secondary effluent will increase in coming
years and breakthroughs in advanced wastewater treatment will make water recycling an
important source of fresh water."593

The major barriers to water reuse are aesthetic and financial.  Continued use and reuse of
water in a recurring cycle can concentrate the levels of impurities such as viruses and toxic heavy
metal compounds.  Secondary effluent contains nonbiodegradable organic matter; dissolved
minerals such as sodium chloride and other salts, phosphates, and nitrogen compounds; bacteria
and viruses.  Processes exist to remove all these impurities, but at a price.  Current standard
wastewater technology does not remove trace amounts of pesticides or toxic materials from
industrial wastes.  

Indirect reuse of wastewater, as opposed to direct reuse, makes these potential problems
more manageable.  In an indirect system, highly treated effluent is discharged into a surface or
underground reservoir.  There it is diluted and stored until it eventually is recycled through
municipal filtration and purification plants.  

In 1991, Freese and Nichols participated in the design of a pilot water reuse plant for
Tarrant County Water Control and Improvement District Number One.  The advanced
wastewater treatment facility can produce a high-quality effluent to blend with lake water.  The
reclaimed supplies potentially can increase reservoir yield twenty to thirty percent.  

The process adds slightly to the expense of a municipal water supply, but Freese and
Nichols engineers are confident more cities will turn to water reclamation as populations grow
and water demands increase.  Metropolitan areas of Texas may either have to reclaim their
wastewater, or import water from other river basins to meet future industrial and domestic needs. 
The firm anticipates building a strong presence for the 1990s and beyond in advanced wastewater
treatment and water reuse.



Environmental Resources
With heightened environmental awareness comes an increasing demand for

environmental engineering, water and wastewater treatment, waste management, and
environmental science capabilities.  Activity in this area is being driven by three factors:
regulatory compliance, legislative pressure, and public opinion.  Municipalities and private
industries are being forced to implement pollution control and cleanup on an unprecedented
scale.  Building on its extensive historical and technical background in this field, Freese and
Nichols expects to be a major supplier of environmental engineering services to both
governmental agencies and private/industrial clients.

Under Environmental Protection Agency and state water commission regulations,
drinking water standards are becoming increasingly stringent.  Tighter restrictions govern the
discharge of wastewater and runoff into the nation's watercourses.  One of the coming century's
major engineering challenges will be the control of stormwater runoff to prevent contaminants
washing into waterways during heavy rainfall.  Not only municipalities, but also industries and
private landowners will be affected by new regulations to identify and detain "non-point" sources
of contamination.  A major area of concentration for Freese and Nichols' environmental division
will be the design of systems to collect contaminated stormwater runoff and recirculate or treat it.  

Concerns about the quality of water in the nation's watercourses have led to sophisticated
computer modeling of rivers and waterways to compare current conditions with regulatory
objectives.  Computer models enable engineers to design wastewater treatment plants so that
discharges fall within allowable levels set by regulatory agencies.  The models allow designers to
know, even in preliminary design phases, how discharges from proposed plants will affect water
quality, and what adjustments must be made to preserve targeted goals now and in the future.

By the beginning of the 1990s, solid waste management also was emerging as an
important growth area for Freese and Nichols.  Communities in Texas and the Southwest were
awakening to the same realities East Coast cities had long faced: Landfills were filling up. 
Incinerators threatened air quality.  Better, more innovative methods of waste disposal were
needed to protect water, land, and air and to handle accumulations of waste products too
voluminous for existing disposal systems.

In 1990 the firm was selected to produce one of the first regional solid waste management
plans in Texas, a twenty-year plan covering a 26-county area in the Texas Panhandle.  Sponsored
by the Panhandle Regional Planning Commission, the plan was written in response to new Texas
Department of Health regulations requiring all councils of government in the state to identify
solid waste problems and develop management plans.  Plans must consider all types of waste
including hazardous, residential, commercial, institutional, recreational, military, industrial,
mining, agricultural, septic, and sludge.594

In sludge management, a project exemplifying Freese and Nichols' work is the honey-
comb of holes designed for Fort Worth's Village Creek Wastewater Treatment Plant sludge-only
landfill (see chapter 22).  The unusual pier-hole or vertical-shaft design extends landfill life,
decreases the amount of soil needed for cover, and reduces odor.  

Hazardous wastes pose special management problems.  The firm ventured into the field
during the 1970s with environmental assessments for the Army Corps of Engineers.  Work for
private companies followed.  By the 1980s, the firm was investigating and recommending
corrective measures for such problems as chromic acid seepage from a chrome electroplating
plant and remedial measures for abandoned petroleum oil lagoons.



Legal and insurance restrictions have limited the firm's work in this area.  "We've tippy-
toed into hazardous waste disposal," Jim Nichols told a Fort Worth newspaper writer in 1989. 
"The big problem is that our insurance carrier will not cover us.  The liability for hazardous waste
is so great that nobody wants to carry the burden.  Society will have to figure out how to resolve
that problem.  But there is no question that hazardous waste disposal will be an important
business into the next century."595

Supporting all Freese and Nichols environmental, water, and general civil engineering is a
staff of environmental scientists with responsibility for ecological and aesthetic concerns.  They
specialize in assessing the environmental and archaeological impact of each project and devising
means of mitigating damage to plant and animal life, groundwater, air quality, aesthetic values,
and historical qualities.  

No slackening is foreseen in the firm's traditional emphasis on serving municipalities, river
authorities, and other governmental bodies.  Equally affected by environmental regulations,
however, private landholders and industrial clients represent a broad, additional client base.  In its
second century, the firm expects to expand its environmental engineering services to the
private/industrial sector.  During its first one hundred years, Freese and Nichols built a reputation
as a "hard-design" firm with a history of putting together well-conceived, well-planned, long-
term, functional facilities.  It is these kinds of facilities modern industry will require to satisfy
increasingly stringent pollution restrictions.

Public Works
In the general area of civil engineering and public works, the future likely will find Freese

and Nichols developing into a specialty or niche firm.  Its emphasis will be on finding and filling
needs not being met by other consultants.  The trend will be toward sophisticated computer
services such as graphic information systems, or GIS mapping.  These projects begin with
preparation of comprehensive master maps, upon which utilities and other city properties are
superimposed with related data.  At a street crossing where pipelines intersect, for instance,
valves may be graphically represented.  Detailed information can be attached to tell when each
valve was installed, what size it is, who the manufacturer was, whether or when it has been
serviced, and other associated technical data.  Access to a large database of information about
municipally owned properties will allow cities to more effectively plan maintenance and
operations.

Drainage also will be an area of growing interest.  Water quality concerns will move
government bodies to upgrade stormwater drainage and management systems.  Master drainage
plans will be needed to control the ill effects of erosion and urban runoff on water quality.  In
Texas, opportunities should arise under new state legislation that allows formation of drainage
utility districts, similar to water or wastewater districts, to provide drainage services to a
community.  

An example of Freese and Nichols' work in this area is a master drainage plan and graphic
information system developed for the City of Grapevine, Texas.  The project involved field
studies of the city's existing storm drainage system, determination of demand and analysis of
system capacity, studies of soil stability and erosion, identification of future water-quality
modeling and sampling points, and environmental evaluations.  Parks, recreation, and landscape
planning was done to coordinate drainage and the use of greenbelts with the city's Parks Master
Plan.  As the first step in a GIS mapping program, the firm employed aerial photography and



computer digitizing to develop comprehensive master maps of the city.  Layers of additional,
more detailed information will overlay the base maps as the system evolves over time.

Aviation is another projected growth area for the firm's Public Works Division.  Its
extensive experience with air navigation and airfield lighting systems, combined with an
expanded mechanical/electrical/plumbing expertise, creates a front-rank consulting capability in
aviation.  The lighting control system designed by Freese and Nichols for Dallas/Fort Worth
International Airport, featuring programmable logic controllers (PLCs) in the lighting vaults, was
only the second PLC system to be installed at an airport.  With in-house capabilities in all aspects
of airport design from flatwork (paving, drainage, and utilities) to vertical work (hangars and
aircraft painting and maintenance buildings) to sophisticated electrical systems like D/FW's
lighting, the firm expects to cast a long shadow in aviation engineering.

Given the complexity of tomorrow's job list, teamwork will be essential.  Large-scale
water, environmental, and public works demand a multidisciplinary approach.  Freese and
Nichols' divisions and departments plan to draw freely from each other's expertise to offer a full-
service consulting capability.  Specialists from several departments and a dozen different fields
may work together on a single project.  

Part of the Public Works Division's responsibilities will be to provide architectural,
structural, and mechanical/electrical/ plumbing support to all divisions and departments.  The
firm's architects are on-call for all design work.  Besides space planning and architectural design
for new facilities such as pumping stations and plant administration buildings, architects have an
important role in restoration work on older facilities.  Older pump stations and water or
wastewater treatment plants that were once at the edge of town often wind up in a developed area
as a city grows.  Restoration typically includes an architectural face-lift to bring the plant's facade
into harmony with its modern surroundings.

Like the architects, the firm's structural engineers provide essential services in a
subconsulting role.  The structural engineer's job is the structural design of the facilities that
house the process, including structures for water storage and pumping, water and wastewater
treatment, spillways, outlet works, and bridges.  Though structural designers seldom have the
opportunity to take the lead on a project, they are an integral part of the engineering team and
materially participate in the total design effort.

Also an in-house support service, the mechanical/electrical/ plumbing department designs
such facilities as electrical power systems, heating, ventilation, air conditioning, plumbing and fire
protection, interior and exterior lighting, computer room electrical systems, security, alarm, and
emergency shutdown systems.  Formerly reliant on outside mechanical engineering firms to
serve as subconsultants, Freese and Nichols added these services in-house with a departmental
expansion in February 1991.

Planning the Future
In 1990-91, as Freese and Nichols neared the end of its first one hundred years and

prepared to enter its second century, company leaders gave thought to how the firm saw itself
and wished to be seen by others.  Central to the firm's self-image was Freese and Nichols'
reputation as a "good idea" firm.  Beginning with founder Hawley's 1894 recommendation of a
storage reservoir as "the logical ultimatum" for Fort Worth's water supply, through the firm's
innovative work in dam safety and rehabilitation, aviation design, water transmission, waste
management, environmental planning, and other modern-day concerns, Freese and Nichols'



engineers had successfully applied a mix of proven designs, current technology, and new ideas.
Developed in an "open company" atmosphere that encouraged employee participation,

the firm's 1991-1995 Strategic Plan gave the company a blueprint for its future.  It envisioned
Freese and Nichols' practice remaining rooted in pioneering traditions but growing beyond old
restrictions (whether actual or implied) of geography, specialty, and client type.  First priority, as
it had been since 1894, would be to develop creative and practical engineering solutions tailor-
fitted to the client's needs.  Though the assignments of the second century might be far more
complex than those of the first, the engineer's essential job would remain unchanged.  The task of
the engineer is to break down the seeming mysteries of a problem into the fundamental
engineering, mathematical, and physical principles involved; consider all factors; then solve the
problem as simply as possible.  As M. N. Baker defined it in 1923: "Engineering is the art and
science of planning and doing a given task as well as it needs to be done at the least cost
consistent with that end."596

Broadening that concept into a wider vision of Freese and Nichols' raison d'être, the board
of directors adopted a new mission statement in 1990: "Freese and Nichols' purpose is to make
our world a better place in which to live by doing challenging engineering and environmental
projects while excelling at serving clients."  Into its second century, the firm would continue to
put a premium on the quality and timeliness of its work; the qualifications of its engineers,
scientists, and staff professionals; the active participation of its people in professional and
community work; the ethical conduct of its practice; and the conservative management of its
finances.  Company leaders foresaw a steady, healthy growth for the firm consistent with the real
growth they expected for Texas and surrounding states in the 1990s.  

Company planners recommended several strategies to ensure continuity of Freese and
Nichols' practice from its first century to its second.  A key element of the 1991-1995 plan was
diversification of services and customers.  "We envision a firm which is known for . . . offering a
broad range of engineering and environmental services to a diversified mix of clients in a regional
market," planners stated.  "We will work to maintain our position as the preeminent water
engineering firm in Texas while developing the same position as a clearly superior firm in other
disciplines and geographic areas."597

Specifics of the long-range plan included expansion both inside and outside Texas. 
Within the state, the emphasis would be on cities where a lack of local presence was limiting the
firm's success.  Possibly by working with local firms, Freese and Nichols might find new or
expanded business opportunities in Texas cities for which it had done little work previously.  

Across state lines, Freese and Nichols opened a Midwest Regional Office in Jefferson
City, Missouri, in 1990 to make the firm's services more readily available to Midwestern clients. 
Through the regional office, the firm expected to perform an increasing number of assignments in
Missouri, Oklahoma, and Arkansas.  Alliances with out-of-state firms might be another means to
expand Freese and Nichols' practice beyond Texas.

Another key component of the plan was to establish and maintain a diversified client base
with a greater emphasis on private industry.  The firm particularly sought opportunities in the
aviation, chemical, food, high-tech, metal finishing, mining, paper, power, and railroad industries. 
The goal was both to add new clients and to serve existing clients in a broader range of projects.

Recognizing that the firm's ability to excel was directly related to the values,
qualifications, and talents of its people, Freese and Nichols continued its longstanding policy of
selecting employees based on technical competence, ability to do the job, and compatibility with



the firm's goals.  Qualified women and minority candidates were actively recruited.  A major goal
outlined in the 1991-1995 plan was "to nurture a culture which encourages technical excellence,
loyalty to the firm and other staff members, stability, and conservative, ethical business practices
in order to establish a family of professionals taking pride in their work."598  

From management to technical to administrative positions, candidates to replace current
leaders were recruited from inside and outside the company and trained.  Advancement to
associate and principal status was encouraged.  The firm's ownership agreement was reviewed to
determine its adequacy for the company's future, especially its ability to address transition of
company ownership and key leadership positions.  The result was to be a process by which
current owners could make a nondisruptive transition from leadership into a supporting role.  

The retiring officers planned the transfer of Freese and Nichols into the hands of their
successors with all the care that same generation had shown in accepting the reins from the firm's
founders.  To borrow a phrase from C. Milo Thelin, a senior Freese and Nichols engineer until his
retirement in 1990, the outgoing leaders "left the woodpile higher than they found it."599  The
company they bequeathed to their successors was larger, stronger, and more diversified than the
firm they inherited.  While in their care, Freese and Nichols heightened its reputation for
innovation tempered by practical experience, and quality engineering service backed by ethical
business conduct.  The legacy of their predecessors was passed to the next generation intact and
ready for whatever challenges waited in the second century.

The past evolution and future perpetuation of Freese and Nichols as an engineering
"institution" inspired the firm's vision statement of 1991-1995.  The statement serves aptly here to
conclude this history:

Freese and Nichols, Inc., and its predecessor firms have, for nearly 100 years, searched for
innovative engineering solutions to improve the quality of life of the people we serve.  This
tradition began with the firm's founder, John B. Hawley, who was instrumental in developing
surface water supplies for Texas cities which had previously relied on underground water, rivers,
cisterns and other less dependable sources.  The firm's pioneering efforts have extended to other
disciplines as well [including] the activated sludge process for wastewater treatment; and, more
recently, methods for extending the life of landfills through the use of slurry trenches.  Projects
designed by Freese and Nichols, from the smallest street improvements to major efforts such as
the infrastructure development for the Dallas/Fort Worth International Airport, have had a direct
impact on the lives of millions of citizens.

Our vision for Freese and Nichols is to continue and build upon the traditions established
during the firm's first 97 years of service.600
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