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FOREWORD

This volume is the fifth in a series of chronological summaries of the activities and
achievements of the Water Resources Division of the U.S. Geological Survey, but it is
the first to be published as a public document. As explained in the Preface which follows,
the first volume was published in 1939 through private subscription by interested personnel.
The manuscripts for the following three volumes were reproduced by the Division for
internal use only in the 1950’s.

Volume V is largely a product of volunteer effort on the part of Division retirees, not
only by the primary author but by the more than 200 individuals who provided information
for, drafted, or reviewed summaries of district, regional, and nationwide activities. Their
contributions are acknowledged in appropriate places in the text. The magnitude of this
volunteer effort is unique to the Division and perhaps to the Geological Survey.

Volume VI, already under preparation, will add an additional decade of Division history.
The publication for public use of the first four volumes also remains one of the Division’s
goals.

A .

Philip Cohen
Chief Hydrologist

Foreward v






PREFACE

This is the fifth in a series of volumes that record the
history of the Water Resources Division of the U.S.
Geological Survey. The first four volumes were prepared
by Robert Follansbee (1879-1952), district engineer for
Montana (1906-8), for the Upper Mississippi District
(1909-11), and for Colorado-Wyoming (1912-48).

Volume I covers the activities of the U.S. Geological
Survey and predecessor groups in water-resources investi-
gations from 1866 through June 30, 1919. Completed in
1938, it was privately printed by a large number of
interested colleagues of the author and distributed in 1939
(memorandum dated August 24, 1954, from the CHE to
District supervisors and staff officials). Volume II, which
extends the coverage to June 30, 1928, was completed
about 1939. Volume III, which covers the time from
July 1, 1928, to June 30, 1939, shows an apparent
completion date of 1944. Follansbee, who continued to
reside in Denver, finished Volume IV after his retirement
in June 1949 (Foreword, v. II). It covers July 1, 1939,
to June 30, 1947. He forwarded the completed manu-
scripts for Volumes II, III, and IV to the Washington,
D.C., office in late 1949. Follansbee died in 1952 at
age 73. His memoir, prepared by his successor,
F.M. Bell, is published in WRD Retirees newsletter
no. 13.

The then Division Chief, by memorandum dated
August 24, 1954, distributed copies of the manuscript for
Volume II to District supervisors and others. That
memorandum also indicated that a similar distribution of
manuscript copies of Volumes III and IV would be made
“‘later in the year.’” The recipients were advised that the
manuscripts ‘‘were approved by the Director for internal
use.”’ The memorandum further stated that ‘‘each man
receiving a volume is urged to review the parts of the
history describing persons and events with which he is
familiar and to note in the volume such revisions,
corrections, and additions that are appropriate. At some
future time, all revisions will be requested and then
integrated into the final edition of the History.”” As of
1989, this had not been done; however, the manuscript
copies have been used extensively through the years in
meeting the needs of the Division.

Each of these earlier volumes bears the title ‘‘A History
of the Water Resources Branch of the United States

Geological Survey.”’ As explained later, the term ‘“Water
Resources Branch’’ was revised to ‘‘Water Resources
Division’’ on January 1, 1949, by Survey Order No. 173,
which specified that the term ‘‘branch’’ would henceforth
denote an organizational level subordinate to all divisions.
The term ‘“Water Resources Division’’ is used through-
out this fifth volume, even when referring to the earlier
years.

This fifth volume of the history of the Water Resources
Division begins on July 1, 1947, the day following the
terminal date of Volume IV, and continues through
April 30, 1957, the retirement date of Carl G. Paulsen,
who was Division Chief for all of that period. The cutoff
date, 3 months prior to the end of the fiscal year (ending
June 30), was chosen because of the considerable number
of changes in organization and management patterns the
new Division administration made during that 3-month
period. These changes can be recorded and put into
perspective more effectively in a subsequent segment of
the history. The period covered by Volume V is referred
to as ‘‘the decade’” numerous times in the text.

Volume V provides much greater coverage of the
national program and organization of the Division than
preceding volumes, which were essentially accounts of
activities of the District offices. This shift in emphasis
was not an arbitrary one by the author, but rather reflects
the Division’s response to a public awareness during and
after World War II that water problems and water supply
had become national problems. The impact of the nation-
wide water consciousness on the Division’s organization
and program is covered in greater detail later.

The field activities of the Division are presented here
in a different pattern from earlier volumes in that the
programs, organization, personnel, and other local
activities of each branch are described as such, but are
arranged under the State as the primary heading. This is
because of the emergence and growth of the District-level
Water Resources Division Council as a local program-
ming and coordinative entity during this period. The new
arrangement also is more meaningful to readers because
the earlier branch-directed programs at State level have
been integrated since the mid-1960’s into a single program
administered by the Division.

Preface vii



The availability of historical information for the present
volume is obviously not comparable to that available to
Follansbee in the preparation of Volumes II, III, and IV.
More than 40 years have passed since the beginning of
the 1947-57 decade. In the meantime, the Division has
discarded much material, particularly when preparing to
move the National Headquarters from Washington, D.C.,
to Reston, Va., during 1973-74. Moreover, the use of
the long-distance telephone in the transaction of Division
business between the Washington office and the District
offices grew rapidly during the decade, a practice that does
not normally provide the written documentation of events
and decisions which was formerly available when such
communications were carried on by memorandums.

Through an announcement in the WRD Retirees news-
letter dated November 1981, Division personnel active
during the decade were invited to send in summaries of
noteworthy achievements. The more than 100 responses
were carefully considered.

Acronyms and other abbreviations were used through-
out the volume as a means of space conservation and
readability. Most follow the full name of the agency,
program, or publication series that appears earlier on the
page or within the immediate subject. Some acronyms are
used so frequently throughout the text, however, that a
general identification is desirable. Most relate to organi-
zational entities: ‘“USDI’’ and ‘‘the Department’’ refer
to the U.S. Department of Interior; ‘‘USGS,”” *‘GS,’” and
“‘the Survey’’ to the U.S. Geological Survey; ‘“WRD"’
to the Water Resources Division; “‘SW,” “GW,”’
“QW,”” and ““TC”’ to Surface Water, Ground Water,
Quality of Water, and Technical Coordination branches
in that order. References to USGS publications or
issuances are condensed to ‘“WSP’’ (Water-Supply
Papers), ‘‘PP’’ (Professional Papers), and ‘‘Circ.”
(Circulars). The term ‘“‘CBR’’ denotes the collection of
basic records. ‘‘Chief Hydraulic Engineer,”’ the title of
the chief of the Water Resources Division during the
decade (later Chief Hydrologist), is referred to as
‘“‘CHE.”’ Personnel on less than full-time assignments are
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in places described as ‘“WAE’’ (when actually employed).
Readers of Volume V who find major errors in the text
are invited to report such to the Chief Hydrologist.
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InTRODUCTION—A Vicorous EconoMmy MakeEs HEAVY
DeEMANDS ON THE NATION’S WATER RESOURCES

The policies, programs, and achievements of the
Division that are documented in this volume were greatly
influenced by forces of change in the Nation’s economy,
as well as by specific events national in scope that the
Division had to adjust or respond to during the 1947-57
decade. The Division’s goal of investigating and report-
ing on the water resources of the Nation was long range;
however, many of the segments of that relatively stable
but rapidly growing program were subject to change.
Floods, droughts, sudden industrial expansion, changes
in water-use patterns, water-development programs, and
new water-resources commissions each required program
adjustments to ensure that water data were available to
meet specific, short-term as well as more general needs.

The Nation’s economy during 1947-57 was both
vigorous and resource-oriented. By 1947, the production
capacity for peacetime needs was beginning to exceed
World War II production levels. Further expansion of the
economy was sought as the best assurance of national
strength needed to preserve the peace that was made ever
more uncertain because of international developments.
During the 5 years prior to the start of hostilities in Korea
in June 1950, U.S. production had expanded rapidly, as
had the standard of living, despite substantial assistance
to other free nations of the world.

By the beginning of the 1950’s, the Nation was once
again changing from a strictly peacetime economy to one
that could be readily shifted toward military striking power
should the need arise. The Korean Armistice was signed
in July 1953. The Administration’s change from
Democratic to Republican in January 1953 had only a
minor impact on the Division. The new Administration’s
policy of greater teamwork between the Federal Govern-
ment and the States merely supported the Division’s long-
standing emphasis on its well-established Federal-State
cooperative program.

By the 1950’s, the robust industrial economy,
stimulated by a record growth in the Nation’s population,
had identified limitations on readily available mineral and
other resources. The need for resource conservation
measures was expressed by public officials and the news
media and was reflected in the annual reports of the
Secretary of the Interior. By 1957, a more serious effort
was underway toward a better definition of the Nation’s

resources base. It was estimated from a graph by
W.L. Picton (U.S. Department of Commerce, 1960) that
total water use for the Nation increased by about 70 per-
cent from 1947 to 1957. It was estimated also from the
same graph that this increase in water use was about equal
to the additional amount of water used by the Nation from
near the beginning of the century to 1947.

Water requirements during the decade continued to
increase even beyond the demands of the World War II
economy. Water, the ‘‘universal raw material,”’ had be-
come critically limited in several local areas during World
War II. For example, the water supply of the huge Air
Force recruit training facility at Miami Beach, Fla., was
threatened by the intrusion of saline water into the coastal
supply wells on the mainland. Such incidents showed that
the Nation had serious water problems, even if problems
were local in nature.

The public seemed suddenly aware of the national
scope of the water problem when New York City offi-
cials imposed emergency water-use measures on residents
and commercial establishments in fall 1949. The problem
was not the shortage of water within reasonable reach;
rather, it was a situation in which the completion of addi-
tional stream reservoirs—delayed in deference to materials
priorities for war industries—had been overtaken by
rapidly increasing domestic and commercial water use in
a city operating without the constraints typically imposed
by water meters.

This event brought intense and lasting public scrutiny
to the adequacy of the Nation’s water resources and one
national periodical after another gave attention to the
problem. Initially, the articles were directed to public offi-
cials and the engineering profession. Later, the national
water problem was brought to the attention of the general
public through such widely read magazines as Fortune
Magazine, which ran an article entitled ‘‘How Are We
Fixed for Water?”’ in the March 1954 issue. President
Harry S Truman considered the general situation so
serious that he appointed a commission to develop a
national water policy (see pt. VII, President’s Water
Resources Policy Commission). The distinction was soon
made, quite wisely, between a nationwide water problem
and a series of regional and local water problems. The
general consensus was that only the local problems were
a matter for concern.

Introduction 1



Because of this growing awareness of water problems
during the decade, the Division grew rapidly in size.
Although its activities and objectives had not changed ap-
preciably from earlier years, the Division’s water data
and investigative reports were in demand, to be used by
a now water-conscious Nation. Hydrology was a relatively
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new science and as yet had no status as a profession or
academic specialty. Those who practiced it were identi-
fied by their basic professional training, engineer-
geologist, chemist, or other. They were concentrated in
a few Federal agencies, but mostly in the Water Resources
Division of the U.S. Geological Survey.



PArT I—THE DivisioN, ITs ROLE AND STRUCTURE

One of four functional segments of the U.S. Geological
Survey (USGS), the Water Resources Division (WRD)
had existed as a separate organizational entity for more
than 40 years at the beginning of the 1947-57 decade.
Its stream-gaging program began earlier than that—in
1888 when the Geological Survey’s Irrigation Survey was
established. Prior to January 1, 1949, the WRD was
known as the Water Resources Branch. By Survey Order
No. 173 dated December 15, 1948, (and supplemented
by WRD Circular dated Dec. 23, 1948), the terms
“‘division’” and ‘‘branch’’ were interchanged. Thus the
Ground Water (GW) Division, the Quality of Water (QW)
Division, and the Surface Water (SW) Division of the
Water Resources Branch became the GW, QW, and SW
Branches of the WRD. This step was in compliance with
a Government-wide directive from a congressional
committee to establish a standard terminology to indicate
organizational level. For purposes of clarity, this volume
of the history will refer only to the new terms.

ORGANIZATION AND LATITUDE

The WRD headquarters personnel and facilities were
inadequate to handle the postwar program expansion of
the Division so that by early 1946, work began on a
revised plan of organization, primarily for the Washing-
ton, D.C., office. It was completed, cleared by the Direc-
tor and the Civil Service Commission, and announced by
circular to the District offices on April 1, 1948. The chart
accompanying the circular is shown in figure 1. Although
some of the needed new positions were filled immediately,
the statutory limitation on personal services in the District
of Columbia was such that other hirings and the activa-
tion of the new structural units were delayed.

The new plan retained the three operating branches,
the SW Branch, the GW Branch, and the QW Branch,
and grouped the staff functions of each into a number of
sections. The Water Utilization Branch, a long-standing
staff unit, was renamed the Technical Coordination (TC)
Branch to describe more accurately its current and planned
functions. A new staff unit, the Program Control (PC)
Branch, was provided for the purpose of developing and
operating a coordinated modern system of defining,

planning, budgeting, allocating, and accounting of all
programs and projects within the Division. It was formally
activated in November 1951. A second major reorgani-
zation, which was primarily a transition into a structure
for use beyond the decade, took place in 1956 and is
described later.

The field organization continued under its traditional
structure and each branch maintained its District and Sub-
district offices. Rapid growth occurred in both the number
of such offices and the personnel in each. The number
of employees and location by State as of January 1949
is shown in table 1. The appendix to this volume shows
the location of District offices as of January 1, 1956. Late
in the decade, however, an intermediate level of adminis-
tration was added between the Districts and the
Washington headquarters. This change will be described
later in Part I (see ‘‘Growth of interbranch activities and
organization’’) as will the series of steps taken during the
decade to strengthen the capability of the Division through
inter-branch coordination.

Table 2 lists the personnel of the Washington, D.C.,
office as of January 1948. Personnel in each District office
at the beginning of the decade can be determined from
listings in summaries of District operations for each
branch given in Volume IV of the WRD history series.
Personnel on duty near the end of the decade at various
locations, field and headquarters, are shown in Appen-
dix B of this volume. Other official listings of field and
headquarters personnel for the Division were prepared
for administrative use as of January for each of the years
of the decade except for 1951. They are not reproduced
in this volume.

Using funds as a yardstick, the Division nearly tripled
in size during the decade, a growth that closely paralleled
that of the entire U.S. Geological Survey. (The actual
program growth, however, more nearly doubled because
of the 26-percent inflation during the decade.) During
fiscal year 1947, the Division’s total budget of approxi-
mately $6,300,000 was about 34 percent of that of the
entire Survey and was exceeded in size only by the Topo-
graphic Division, funds for which were about 5 percent
greater. By mid-decade (fiscal year 1952), however, the
WRD ranked third among the Divisions in dollar obliga-
tions because of a rapid expansion in the national mapping
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Table 1. Number and location of employees in each of the branches of the Water Resources Division,
U.S. Geological Survey, as of January 1949*

Qffice of  Technion] Surface ~ Ground  Quality

Location D1v1§1on Coordination Water Water Water Total
Chief Branch

Washington, D.C........c.ccoevvnennen. 23 9 22 24 16 94
PN F- 0721 1412 (RO e 8 4 s 12
AlaSKA ...t e e 2 | 3
ATVZONE, vious winamvssiwsmmns vopsms pos sigrsss GEisEessss  eensss sesmaeys 12 ] 23
ATKANSAS ..o e e 7 2 7 16
CalIfOTNIA . cos sons sinasns sini sinsomminmasimen  wommsmmmmme T 44 . N — 75
804 ] (517 7 [ AR R U o — 17 100 ... 27
(@00) 111 1ol (o1 1 1 S 4 e weseatu 4
Florida ..o e e 19 [ 32
GEOLEIR: swvsss sivswensinmioss somsvins ivambn midmissmenn  osmmsomesmsnanios 13 3 e 16
HaWali..oo.oooiiiiiiiiic i e e 11 1 12
Idaho. ... e 16 3 19
JIOLS.. .. o womiiaatins vosinss mnomerdicmtassl Juimirmess Ao slatons Al O 21
0170 {721 1+ TS S U Vo PO T 14 6 s 20
JOWa e e 11 5> S 16
KCANSHAS . oy puivs st oivs wviesasonsmsnss svpnaens  Sopgeensnss o8 wews s o 11 8 19
Kentucky ..oovvviiiiiiiiiiiiiiviees s e, 14 o T ——— 20
LOVISIANA 4 viniinsnsss soismrnmins dosmmmmmona.  mimeoemenen  tommsions ssmissiais 55 12 7 1 20
MaINE. ...t e s e 4
Maryland......c.cooveiiiiiiiiiiiiiiiis e e, 16 6 . 22
MasSSaChUSEttS ...ovv i e e 25 5 30
MIChIGAN . w55 ssassnmecinmmsmuinmimimnss  ceimesssans  wessmussmmiss s 14 I3 icesess 27
MINNESOtA. ..ot e s 15 sssseenns 3 18
Y T T o] o) S PO PPN (- 6
17, FCE011 7 (SRR sy S TN eertions e 21
1,7 (011121112 (OU PSS 4 22 > TV 31
NEDIaSKa. ... vt e s 24 .2, 47
INEVAQE s vsws soriwmsnssomens compoinsmse Sarnes, TAPTEORSSES S0 S s e 16 T ssswnss 23
NEW JeISEY...cciiiiiiiiiiiiiiiiiiiiiiiiies ieeieies e 7 4 . 11
NEW MEXICO.. ittt iiiiiiieicee e s 18 10 20 48
I (1 o R ———————————— o R P 34 32 sssmeis 66
North Carolina.......cccvvvviiiiiiiiiiiies eeiiiiee e 17 3 5 25
North DaKota........covviiiiiiiiiiiiiiies viiiiiiee e 15 11 4 30
ORI0 cosvssnnaing it i i meiiooad i s sis.  pibemssss i aies smeses 37 T 3 47
(0] 4F:1: 167 1o F: H TR 14 2 12 28
()70 ) | B PO T — 21 [T — 28
PENNSYIVANIS . vinanmsmminmmpmmiin sovn st cobyonwsiann s wnes s smssns 17 8 17 42
South: Caroling. ;. cos iinissesnosmsssnnmmmnns  wnmanswonns  ossms cassmames 7SS - 7
South Dakota......covviiiiiiiiiiiiiiiiiiis i e 18 csneswwen  ssswesiue 13
B 1S 111 ST 17 17 csvssmen 34
LERAS isims wies smpapsisiswmsinsin siumdom s e wewosismcns  Smmsy sy v 30 19 9 58
L ] 1 O ORI 28 5 9 42
7515141 1 ¢ FER——————— R U 16 5 2 23
Washington........ccooeviiiiiiiiiinninns vvenennns, 2 2 < [ —— 35
West Virginia......cococvvviiiiiiiiiiiiiis cviviiiiie e 11 2 e 13
WASCONSIN o 5. svssimn irsaens sand iibiesi i SResBrocmes e salivisim st eioi 8 T csdesids 15
WYOIINE woves comvsmmommunnsasmmsonsnssoss  sossmausmss 5 sk o o 6 6 s 12
TOTAL ..c.ooiiiiieieieeeaas 24 22 770 331 108 1,255

!Compiled by Mary Jackson, WRD, from Organization and Personnel Directory of WRD as of January 1949.
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Table 2. List of headquarters personnel as of January 1948*

ADMINISTRATIVE

OFFICE OF BRANCH CHIEF

Carl G. Paulsen, P-8, Chief of Branch

Royal W. Davenport, P-7, Chief, Technical
Coordination Division

George E. Ferguson, P-6, Staff Officer
(Program Control)

Ms. R. Helen Jones, Clk-Steno CAF-5

FiscaAL CONTROL SECTION

Curtis E. Staudte, Admn Asst CAF-9
Alvin L. Smith, Clk CAF-5
Robert C. Gray, Clk CAF-3
Ms. Helen J. Lenzen, Clk-Typ CAF-2

BuUsINESS AND CLERICAL SECTION

Ms. Helen Kiesel, Branch Chief Clk CAF-9
Ms. Marjorie E. Allen, Admn Asst CAF-7
Mrs. Elsie L. Yeatman, Clk-Steno CAF-4
Mrs. Rose Mary Smith, Clk-Steno CAF-3

PERSONNEL UNIT
Edward A. Erdmann, Jr., Clk CAF-5

FISCAL UNIT

Charles P. Sleeper, Clk CAF-5
Mrs. Lucile M. Clarke, Clk CAF-4

PROCUREMENT UNIT

Mrs. Catherine E. Nonamaker, Clk CAF-5
Mrs. Elouise K. Fletcher, Clk CAF-3
Ms. Kathryn Irwin, Clk-Steno CAF-2

MAIL AND FILES UNIT

Ms. R. Annette Berube, Clk-Steno CAF-3
Ms. Gertrude A. Shappy, Clk-Typ CAF-2

DIVISION OF SURFACE WATER

Joseph V.B. Wells, Engr P-6, Chief

Adrian H. Williams, Engr P-6, Asst Chief
Charles H. Pierce, Engr P-5

Ms. Laura M. Merrell, Secy (Steno) CAF-5
Ms. Eleanor M. Moscaritolo, Clk-Typ CAF-3

ANNUAL REPORTS SECTION

B.J. Peterson, Engr P-5

Francis J. Flynn, Engr P-3

Mrs. Helen S. Dame, Clk CAF-4

Mrs. Lucy M. Miller, Clk-Steno CAF-3
Ms. Marion M. Miller, Clk-Steno CAF-3
Mrs. Gertrude K. Smith, Clk-Typ CAF-3
Ms. Mary K. Dean, Clk-Typ CAF-2 WAE

SPECIAL REPORTS SECTION
Guy C. Stevens, Engr P-5

'The organizational structure indicated for the Washington Office represents initial steps in the transition toward the recently developed plan

DIVISION OF GROUND WATER

A. Nelson Sayre, Geol P-6, Chief

Albert G. Fiedler, Engr P-6, Asst Chief
Ms. Jane Daniel, Secy (Steno) CAF-5

Ms. Bertha A. Densmore, Clk-Steno CAF-4

GROUND WATER HYDRAULICS SECTION

William F. Guyton, Engr P-4

William O. Smith, Physicist P-4

Russell H. Brown, Engr P-3

Rodney Hart, Engr Aid SP-8

Mrs. Marie T. Davis, Clk-Steno CAF-4
Mrs. Leona M. Landgren, Clk-Typ CAF-2

GRrROUND WATER GEOLOGY SECTION

Victor T. Stringfield, Geol P-5

Ms. Jean M. Berdan, Geol P-2 WAE (detailed
to New York)

Ms. Helen L. McNew, Clk-Steno CAF-3

TECHNICAL REPORTS SECTION

Charles Lee McGuinness, Geol P-4

Ms. Margaret M. Saunders, Sci Aid SP-6

Ms. Dorothy M. Ireland, Clk-Steno CAF-4
Mrs. Frances G. Thompson, Clk-Steno CAF-4
Ms. Mamie Baker, Clk-Steno CAF-3

Ms. Louisa T. McAnallen, Clk-Steno CAF-3

DIVISION OF WATER QUALITY

S. Kenneth Love, Chem P-6, Chief
Warren W. Hastings, Chem P-4

Walter F. White, Jr., Chem P-4

Edwin W. Lohr, Chem P-3

Neill K. McShane, Chem P-2

Mrs. Dorothy M. Parrish, Chem P-2
Merle E. Schroeder, Chem P-2

Miss Sarah E. Brien, Chem P-1

George E. DeLaitsch, Chem P-1

Alexander L. White, Chem P-1

Ivan H. Barlow, Sci Aid SP-5

Mrs. Martha L. Keith, Secy (Steno) CAF-5
Mrs. Anna J. Reynolds, Clk-Steno CAF-4
Mrs. Ajelon Atkins Kinan, Clk-Steno CAF-3
J. Pressley Magee, Clk-Steno CAF-3
Emanuel Samuel Brown, Laborer CPC-2
Theodore Walker, Laborer, CPC-2

DIVISION OF WATER UTILIZATION

Royal W. Davenport, Engr P-7, Chief
Walter B. Langbein, Engr P-5

William S. Eisenlohr, Jr., Engr P-4
Hollister Johnson, Engr P-4

G. Earl Harbeck, Jr., Engr P-3

Ms. Ethel M. Wilson, Engr P-2

Mrs. Eva M. Patton, Engr Drftsmn SP-6
Mrs. May E. Thiesen, Secy (Steno) CAF-5
Mrs. Sara E. Panarese, Clk-Typ CAF-3
Ms. Catherine V. Creel, Clk-Steno CAF-3

of reorganization (from list of classified personnel of the Water Resources Branch as of January 1948).
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activity and also a nearly fivefold growth of the Geologic
Division. By fiscal year 1957, the water resources activity
had expanded to an annual level of nearly $18 million to
become the largest activity in the Survey.

The national headquarters of the Survey remained
throughout the decade in the middle wing of the Federal
Works building which was located on F Street between
18th and 19th Streets in northwest Washington, D.C. The
Division occupied the second floor. In 1949, the building
became known as the General Services Administration
(GSA) building when it also served as the headquarters
of that newly created agency. The Interior building, just
to the south, housed the offices of the Secretary and the
headquarters staffs of the other Department of the Interior
agencies. In fall 1956, space was leased in the George
Washington building of the Arlington Towers apartment
complex (renamed River House in the early 1980’s) across
the Potomac River in Rosslyn, Arlington County, Va.
These facilities housed the headquarters staff of the
Division’s newly organized Atlantic Coast area and seg-
ments of the staffs of the operating branches that had out-
grown the available space in the GSA building.

William E. Wrather was Director during the greater
part of the decade, having been appointed to that position
in 1943. He retired for reasons of health early in 1956.
Dr. Wrather was succeeded by Thomas B. Nolan who
had been assistant director since 1944. Dr. Nolan con-
tinued as Director beyond the end of the decade.

During the decade, the Division continued to operate
with the considerable latitude that was traditional in the
Survey and for reasons well expressed by Director
Wrather in his letter dated December 21, 1950, to the
Secretary of the Interior. He stated that ‘‘the four divi-
sions, even though dependent on each other in many ways,
differ so widely from each other in the character of their
work and the training of their personnel that each must
maintain an organizational pattern best suited to its needs;
yet because of the community of objectives and interrela-
tionships of the products of work, close liaison must be
attained to keep the overall program in balance.’’ It was
vital that these differences in programs and organization
among the Survey’s several divisions be known to the
Secretary because of current efforts then exerted by certain
of his staff members to set up regional line organizations
at departmental level which would have jeopardized the
Survey’s national goals and responsibilities.

Liaison between the personnel of the Division and their
counterparts in the Survey’s other Divisions was routine
and mutually advantageous. The WRD was a major user
of the quadrangle maps produced by the Topographic
Division and was given the opportunity to suggest priori-
ties for areas scheduled for remapping. Hydrogeologists
of the GW Branch used the geologic maps of the Geologic
Division as a base for ground-water investigations.

Hydrologic data from the public domain were used by
water-resources specialists of the Conservation Division.

IMPORTANCE IN WATER-RESOURCES DEVELOPMENT

The Division’s national stature in the field of water
resources, especially water supply, was particularly strong
during the decade. Its earlier, as well as current, investi-
gational and data-collection programs had been planned
and aggressively conducted to meet future needs, and the
public and private officials responsible for water supply
and development in the strong postwar economy used
these water data to good advantage. At the time, there
were relatively few private consultants in hydrology. The
Survey’s hydrologists frequently were under pressure to
interpret water data and investigative findings for con-
sulting engineering companies and for private and other
public officials, which had to be accomplished without
the Geological Survey’s becoming a party to decision-
making phases of water development that were outside
the boundaries of its authorized functions. The Division’s
hydrologists were required to limit their opinions to the
probable physical effects of each of the given alternatives
for development on the natural or existing hydrologic
system. In doing so they avoided nonhydrologic aspects
such as economic or political factors.

Reliance on the Survey’s water-resource appraisals by
those responsible for municipal water supply was
noteworthy. During the decade, many municipal water
departments were nearing the limits of their existing
sources and were searching for additional supplies. In the
1950’s, in contrast to the 1970’s and later, primary
attention was on the quantity of water available; water
quality was a secondary problem. Though existent, water
pollution was local in nature, and laboratory methods and
drinking water standards were less refined. H.E. Jordan
and W.W. Brush, long-time Secretary and Treasurer,
respectively, of the American Water Works Association
(AWWA), were familiar with the water-resources
activities of the Division and its value to the water-supply
industry. Not only did they welcome articles by Survey
hydrologists for publication in the AWWA journal, a
WRD official was invited to participate in the develop-
ment of programs for AWWA annual conferences and to
take a leading part in the establishment of the AWWA
Water Resources Division. The Survey granted Jordan
permission to publish its second national water-use
appraisals in the AWWA journal without prior appear-
ance in a Survey publication. This report later became
USGS Circular 298 by K.A. MacKichen.

Industrial expansion also created a need for additional
water supplies, and the use of the thousands of special
reports by Survey hydrologists by the War Production
Board and the Munitions Board during World War II
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was apparently remembered with appreciation in the years
following the war. The U.S. Chamber of Commerce also
remained a strong advocate of the Survey’s programs
throughout the decade, and a statement of support
appeared in the Chamber’s annual policy brochures.

When new types of information or new elements of
data about water resources were needed, the Geological
Survey usually was considered to be the proper agency
from which to obtain it. For example, the Bureau of
Reclamation approached the Survey regarding Reclama-
tion’s need for stream-temperature data. After a study
revealed a national interest, the Division added stream
temperature as a new element in its data base (WRD
Circular, Feb. 3, 1948). Likewise, the Department of
Agriculture felt that the Geological Survey should accept
leadership in the program for collecting data on the chem-
ical quality of surface water used for agriculture (F.W.
Parker, Soils Division, U.S. Department of Agriculture,
written commun., 1949).

Looking back from the standpoint of the mid-1980’s,
the 1947-57 decade may well have been a period in which
the Division played a more prominent role in the water-
oriented, non-Federal segments of the national economy
than at any other time in its history. Prior to that period,
the country had yet to become nationally water-conscious.
Subsequently, in ever larger numbers, the universities
began to graduate hydrologists who became associated
with private consulting firms, and with State and other
Federal agencies. Thus non-Survey hydrologists became
available to respond to the ‘‘service-type’’ work, which
allowed Survey scientists to place their emphasis on
research and more scientifically advanced project work.

OFFICE OF THE Di1visioN CHIEF

Carl G. Paulsen was chief of the Water Resources
Division and chief hydraulic engineer (CHE) of the Survey
throughout the decade, having succeeded Glenn L. Parker
who died on February 12, 1946, while in that position.
Paulsen had been assistant chief of the Division since 1939
and chief of the SW Branch beginning in 1931. Earlier
in his career, he was district engineer of the SW Branch
Districts in Atlanta, Ga., and later in Boise, Idaho. A
strong advocate of Federal-State cooperative programs,
Paulsen had already accomplished a great deal in
strengthening the support in Congress and with the States
for 50-50 financing of cooperative projects. He was
equally effective in having water-resources agencies at the
Federal level engage the Survey to collect the water data
that they needed.

One of Paulsen’s greatest achievements during the
decade is best described by J.V.B. Wells. Wells stated
that Paulsen, ‘‘by his friendly, considerate, and quietly
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aggressive leadership, and because of his ability to gain
the loyalty of the key personnel in all the Branches, . . .
was able, really for the first time, to bring all of the seg-
ments of the Division together to work as a unit.”’

Despite his surface-water background, personnel from
all Branches felt comfortable with Paulsen, and his care-
fully considered decisions met with an unusually high
degree of acceptance (Memoir, WRD Retirees newsletter,
May 1975, p. 3). The word ‘‘problem’” was not in his
vocabulary. Difficult situations seemed to yield to his fore-
bearance and judgement. Paulsen retired from the Survey
at age 70 in April 1957, but continued to serve as
Delaware River Master until this death in January 1961
following a lengthy illness.

The Division’s national Headquarters staff more than
doubled in size during the decade. As of July 1947, the
staff numbered about 80 people and, by 1957, had
increased to more than 160. Somewhat less than half were
in professional categories; the balance were in secretarial,
clerical, fiscal, and technical-support activities. About
20 percent of the Headquarters personnel were located
in the office of the Division Chief at the beginning of the
decade, and the others were assigned to the branches.
Partly because of the gradual transfer of accounting
activities to the Survey’s Administrative Division, the
Division Chief’s immediate staff at the end of the decade
was only about 12 percent of the total headquarters
personnel of the Division and branches.

Shortly before his death early in 1946, Parker had
arranged for G.E. Ferguson to leave his district engineer
position in Florida as soon as he could free himself from
local commitments and join the immediate staff of the
CHE. Ferguson spent most of 1946 and 1947 on a series
of details to Washington, D.C., and transferred officially
in 1947. During that period, he was developing a plan
of reorganization under which the Washington, D.C.,
office would be staffed to administer its rapidly growing
program. Ferguson later was placed in charge of the newly
created PC Branch, the functions of which are described
later. He continued to draft most of the Division direc-
tives issued by the CHE on program, organizational, and
WRD Council matters.

N.C. Grover, CHE from 1913 to 1939, who had been
recalled from retirement in 1942 to assist the temporary
Military Geology Division and the WRD, continued his
association with the WRD during the early part of the
decade (Follansbee, v. IV, p. 2). His long experience and
sound judgement were widely sought and used by Division
and Branch chiefs and on occasion by the Director’s
office. Grover gave considerable time to a review of the
manuscript for Volume IV of Follansbee’s history of the
Division, and his advice was sought also in planning the
current reorganzation of the Division headquarters staff.
Grover again retired in 1947 at age 78. (See pt. VII for
special recognition of Grover).



H.F. Hill, Jr., a hydraulic engineer who had served
essentially as the Division administrative officer since
1930 (when Division Chief Grover had him transfer from
the Albany, N.Y., District), resigned in November 1946.
(Hill once told the author that when he transferred to the
Washington, D.C., office to assist in the growing adminis-
trative workload, he asked the CHE what his assigned
duties were. Grover’s advice was that he should look
around and find out what things were not being done—
and do them! The advice apparently was sound; he became
an effective and respected administrative officer and
carried a heavy workload.)

Helen Kiesel, the Division’s chief clerk since 1930,
retired in 1948 *‘owing to fatigue’’ after a period in which
the workload grew more rapidly than the size of the staff
available to handle it. (Miss Kiesel moved to Florida and
did regain her strength. She was more than 90 years old
at the time of her death in the early 1980’s.) Frank
Barrick, Jr., an accountant by training, joined the Divi-
sion staff in 1948 and served as the chief administrative
officer of the Division through the end of the decade.

SURFACE WATER BRANCH

The Branch, which has historic roots traceable to the
origin of the nationwide stream-gaging program at the
1888 encampment of early Survey hydrographers at
Embudo, N. Mex., was the oldest and by far the largest
of the branches. Division chiefs during the 44-year period
from 1913 to 1957 all had had early careers in the SW
Branch. Two of them, N.C. Grover and C.G. Paulsen,
were former chiefs of the Branch. Another, G.L. Parker,
had served as district engineer for Washington.

The primary activity of the Branch was the operation
of a nationwide network of stream-gaging stations that
included all of the States and the territories of Alaska
and Hawaii. The network grew in size from about
5,800 stations in 1947 to about 6,900 in 1957. The
network was administered by personnel of more than
40 District offices located generally in State capitals where
cooperating State agency heads were located. The task
of computing the collected field data into daily discharge
figures was in itself a gigantic endeavor. During fiscal
year 1949, for example, about 2 million figures of
daily stream discharge were calculated from daily stage
and periodic discharge measurements and compiled for
publication. This was done, of course, with the aid of only
slide rules and mechanical desk-top computers. Daily
discharge was published annually in the Water-Supply
Paper series throughout the decade.

Branch personnel also were increasingly involved in
research into river hydraulics, in statistical interpretations
of streamflow data, and in the development of improved

techniques and equipment by which stream gaging could
be accomplished more accurately and efficiently. The
products of such research and interpretation were, like
streamflow data, widely used by engineers and others in
water-resources development.

The average number of employees with U.S. Civil
Service classifications in the Branch during fiscal year
1947 was nearly 700, of which about 420 were hydraulic
engineers, 150 subprofessional assistants, and 120 cleri-
cal personnel. By 1956, the number had increased to a
total of 1,062, including 590 engineers, 300 subprofes-
sionals, and 172 clerical people. The growth in subprofes-
sional employees is noteworthy; there were only 7 in the
Branch in 1941. Success in using subprofessional
personnel as stream gagers during the engineer-short
World War II years led to their becoming a highly
respected as well as sizable segment of the District staffs.

HEADQUARTERS ORGANIZATION AND LEADERSHIP

J.V.B. Wells was chief of the SW Branch throughout
the decade, having been appointed in 1946 following the
death of R.G. Kasel. Wells had been district engineer for
Kentucky for the previous 6 years and had prior service
in the New York, Pennsylvania, and Indiana districts. He
was well known to and had the strong support of the
District chiefs of his Branch despite the fact that many
of them were considerably older. A.H. Williams, a
member of the staff who had transferred from the Montana
District in 1946, was appointed to the newly created
position of assistant branch chief later that year. Williams
served in that capacity through the end of the decade.

The Branch headquarters staff increased from 13 per-
sons as of January 1948, to more than 70 by January 1957.
Most of the personnel were in the Annual Reports Section
(renamed Basic Records Section in 1956), which grew
from 7 to 24 employees during the same period. The
increase was necessary in order to review and process for
publication the growing number of streamflow records
being collected. The section had been directed by
B.J. Peterson since 1924. Peterson retired at the end
of 1957 and was succeeded by F.J. Flynn, who had
been second in charge of the section throughout the
decade.

The Special Reports Section, referred to as the Section
of Investigations prior to the late 1940’s, existed as a one-
man operation for many years. G.C. Stevens had handled
an increasing variety of inquiries regarding the Nation’s
surface-water resources until 1951, when he was given
several hydraulic engineers as assistants and the name of
the section was changed to the Special Reports and
Investigations Section. Stevens retired in 1953 and was
succeeded by C.D. Bue who had transferred to the
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section from the Montana District in 1948. Bue was
succeeded in 1954 by C.H. Hardison who remained in
charge for the rest of the decade. In 1949, K.B. Young
transferred from the Boston District to become special
assistant to the Branch chief on programs, budgets, field
procedures, and related matters. He joined the PC Branch
in 1951.

The Technical Standards Section, activated in 1951 as
a part of the 1948 plan of reorganization, was directed
by Tate Dalrymple who had been on the Branch chief’s
staff since his transfer in 1949 from his position as acting
district engineer for Ohio. The section gave leadership
to the highway program, flood-frequency studies, flood
reporting, and use of field-located flood specialists. M.A.
Benson was Dalrymple’s principal assistant until his
transfer to the Research Section in 1956. In 1952,
J.S. Cragwall of the Louisiana District staff became a
member of the section for the balance of the decade, and
succeeded Benson as principal assistant. The Technical
Standards Section became the Floods Section in 1958
without significant change in function. Dalrymple
remained in charge.

The Research Section, also activated in 1951, initially
was staffed by personnel headquartered at field locations.
One of the locations was at the hydraulics laboratory of
the Georgia Institute of Technology where, in 1952 and
under the direction of laboratory director C.E. Kindsvater,
R.W. Carter and other researchers of the Branch strove
to provide through their research a stronger base for the
Survey’s surface-water techniques. In 1955, Carter trans-
ferred from the Branch research project at Georgia Tech
to Washington, D.C., to take charge of the Research
Section.

R.E. Oltman transferred from Lincoln, Neb., in fall
1955 for an assignment as special assistant to the branch
chief for technical training and personnel management.
In 1956, he was placed in charge of the newly established
Training Section.

A Planning Section was also established in 1956 and
J.E. McCall, who had been on the branch chief’s staff,
was placed in charge. By November 1956, all of the
sections except the Planning Section had moved across
the Potomac River to Arlington Towers in Rosslyn, Va.,
because of critical space limitations in the Washington
office.

Despite the assistance from the new staff sections,
management analysts of the 1980’s may well wonder how
one headquarters could effectively manage as many as
40 District offices, especially at a time when communi-
cation by memorandum was still more common than by
long-distance telephone. Greater delegation of authority
was the answer. The District engineers had considerable
autonomy. Federal regulations also were relatively simple,
as were the District-kept accounts.
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BRANCH PROJECTS OF NATIONWIDE SCOPE

In addition to those Branch accomplishments described
later under the national program and under research,
methodology, and instrumentation, there were a number
of other new activities and data-type products that have
had lasting nationwide value. As stated by J.E. McCall
(written commun., 1976), ‘‘One of the more important
changes [during the decade] was the outgrowth of
W.B. Langbein’s inquiry into the value of continued data
collection at a given site. This grew into our first attempts
to mold our stream-gaging stations into a network of long-
term hydrologic stations, short-term hydrologic stations,
and water-management stations.”’ He recalled that with
Branch Chief Wells’ full support of such a critical analysis
of the network, McCall and staff spent several years on
the study. One of the conclusions was that a national net-
work of about 10,000 stations ‘‘would be the maximum
number that would ever be needed . . . at any one time’’
(J.E. McCall, ASCE, Hydraulic Division Journal, March
1961). ‘“The network concept did not stop the construc-
tion of new gaging stations but rather provided impetus
to discontinuing those where the value of data was
beginning to diminish and funds were applied to stations
at new locations.”’

The length of time that a gaging station should be
operated continued to be a frequent topic of discussion
by Branch hydrologists but, as in earlier years, no solution
or policy determination was made. W.B. Langbein, staff
scientist of the TC Branch and one of the leaders in the
analysis of station-network design, spoke to the subject
in a paper prepared for the 10th General Assembly,
International Union of Geodesy and Geophysics, Rome,
in 1954.

A special compilation began in 1951 which placed in
a single volume all of the monthly and annual values of
streamflow for gaging stations within each of the basins
covered in the annual Water-Supply Papers. The compi-
lation included streamflow records in the United States
for 1888-1950. It was 77 percent complete by mid-1957.
Heretofore, users of streamflow records had to refer to
as many as 50 volumes of the annual report series to obtain
long-term discharge data at many river locations. The
magnitude of this task is apparent from the findings of
W.B. Langbein and E.W. Wilson that, as of Septem-
ber 30, 1946, about 95,000 station years of streamflow
records had been collected by the Survey. Of the 9,007
stations established at one time or another, 63 percent
were currently in operation in 1947 (WRD Bull., Nov.
1947, p. 178).

The analyses and reporting of the frequency with which
floods of various magnitudes had occurred at gaging sites
on specific rivers were begun about 1950 in several
District offices. The results were of sufficient value to



justify a nationwide project that was well advanced by
1957.

In 1948, a manual was prepared on the ‘‘indirect’’
determination of peak discharges for flooded streams at
places and during times when current-meter measurements
could not or were not made because of insufficient flood
warning, lack of experienced hydrologists, or extremely
hazardous measuring conditions. The manual so
effectively documented the art of securing, appraising,
and applying data on channel friction, configuration, and
slope in flow calculations that hydrologists used it in flood
investigations throughout the United States. The author
of the manual, Hollister Johnson, had been a pioneer in
the development of the technique.

The investigation of and reporting on the hydrologic
aspects of specific floods, in which the Survey had been
engaged since the Passaic, N.J., flood in 1902, continued
at an increased rate. The preparation of more than
40 reports on specific floods during the decade was made
possible by the growing number of professional personnel
skilled in making indirect determinations. These reports
described and provided data, for example, for the
devastating widespread floods of August through October
1955 that extended from New England to North Carolina.
More detailed information on flood studies is given in
Part II, the Federal program, and District activity state-
ments (pt. IV) describe many local flood investigations
in greater detail.

Another activity emerged that J.S. Cragwall described
in a memo to the author in 1986: ‘“The decade spawned
the so-called ‘cooperative highway programs,” which
eventually became a part of virtually all State coopera-
tive programs of the Branch. These programs were
designed to enlarge the flood-information base useful to
the design of highway drainage structures. Installation and
operation of networks of small-stream, crest-stage stations
were major components of the programs and greatly added
to the information on peak discharges for use in later
flood-frequency analyses. Other components of the
programs included flood-frequency and bridge-site studies
which are described in the statements of District activities.
Even though the State-level highway programs were not
federally funded, the effort was coordinated and
technically supported by the Technical Standards Section
with the strong endorsement of the Federal Bureau of
Public Roads.”’

A number of districts made studies of low-flow
characteristics of small ungaged streams by means of
one or more measurements that were correlated with
adjacent gaged streams. This provided, at very reasonable
cost, low-flow data on streams on which a standard gag-
ing station could not be justified. A program of collect-
ing flood data on small streams by the use of crest-stage
gages also was underway.

The number of lakes studied under the cooperative
program increased steadily during the decade. Continuous
or periodic records of lake stage were begun at many
locations. One of the most advanced studies, that of the
lakes of northern Indiana, had begun in 1942 in coopera-
tion with the Indiana Department of Conservation. District
engineer D.M. Corbett reported in the WRD Bulletin of
November 1955 that, by 1955, data had been collected
for 180 lakes.

Many revisions to former determinations of the
drainage area above gaging stations were accomplished
during the decade with the aid of more modern and often
larger-scale topographic maps. This was accomplished in
conformance with the specifications developed by the
Federal Interagency River Basin Committee to achieve
consistency in the use of drainage area data by various
agencies.

GROUND WATER BRANCH

Intermediate in size among the three operating
segments of the Division, the GW Branch, except for one
adverse event (pts. II and VII), enjoyed strong support
from public and private water-use agencies and organi-
zations during the decade. The great increase in the use
of ground water that had occurred during World War II
continued during the postwar period because of the
industrial, municipal, and agricultural demands arising not
only from domestic needs, but from those for the Korean
conflict and ‘‘cold war’’ as well.

Within the growth of national interest in all water
resources during the decade was a concern about the
rapidity with which the country’s ground waters were
being developed and used. Director Wrather reported at
the fiscal year 1950 House hearings in February 1949 that
in a little more than a decade, the pumping from ground-
water sources in the United States had increased from
about 10 billion to more than 20 billion gallons per day.
The Survey’s fiscal year 1951 annual report to the
Secretary mentioned the ‘‘continued intense interest in and
accelerated development of ground water . . .,”’ and stated
that there was an increasing proportion of ground-water
investigations that were related to defense activities,
accomplished at some sacrifice to nondefense studies.

NATURE AND MAGNITUDE OF PROGRAM

Unlike the SW Branch, which was devoted largely to
a systematic data-collection program, the GW Branch was
engaged in a large and growing number of project inves-
tigations, usually in areas in which the future demands
for ground-water withdrawals exceeded the estimated safe
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yield of potable waters from local and regional aquifers.
Basic research in hydrogeology and hydrochemistry were
hallmarks of many of these projects, and numerous papers
were published by the national and international scientific
press. The findings were documented usually in descrip-
tive reports that were made available to the public.

In the conduct of its investigational program, the
Branch maintained a large network of observation wells
at which several types of water data were collected. Dur-
ing fiscal year 1949, for example, water levels were
measured at nearly 13,000 wells, of which 837 were
equipped with continuous recorders. Water discharge was
recorded at more than 2,000 wells, with nearly 200 of
them having a continuous recorder. Chemical-quality
analyses were made at QW Branch laboratories of samples
taken from nearly 2,300 wells in the network, and water-
temperature determinations were made periodically at
about 870 wells.

The Branch entered the 1947-57 decade with a cooper-
ative program that included 47 agencies representing
42 States, 12 cities located in 6 States, 12 county govern-
ments in 7 States, and 3 Water Districts in 3 States. The
program was supported by a Federal allotment of about
$600,000 matched by a similar contribution from the
cooperating parties. An additional amount of nearly
$9,000 was contributed by the cooperating parties with-
out Federal matching (Congressional Record, 1947,
p. 4,219). The Branch also conducted investigations for
several Federal agencies. The total field program was
administered in fiscal year 1947 by 36 District offices.

During fiscal year 1947, about 350 investigations
(projects) were underway and nearly 200 formal reports
were prepared. By fiscal year 1957, work was being done
on about 575 projects. Of the reports processed in 1957,
123 were published and 146 released to the ‘‘open file’’
where they were available for public inspection and use.
The published reports included 22 Water-Supply Papers,
2 Hydrologic Atlases (maps), 5 Circulars, 37 reports pub-
lished by cooperating agencies, and 30 papers in scientific
journals. About 30 additional reports were released for
administrative use by Federal agencies.

The Branch reported that each of the more than
500 projects under investigation during fiscal year 1955
were directed toward a better understanding of one or
more of the following: (1) ground-water resources and
reservoirs; (2) inland sources of saline waters having a
potential for use in saline-water conversion; (3) the
hydrology of mining and oil field areas; (4) water loss
by water-loving nonbeneficial vegetation; and (5) salt-
water encroachment in coastal areas.

The number of full-time personnel in the Branch at the
end of the decade was about 2% times the total at the
beginning. The increase would be nearly threefold if the
number of part-time people added to the rolls in the latter
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part of the period were included. As of July 1, 1947, the
total of 246 people in the Branch included 155 in profes-
sional, 43 in technical subprofessional, and 48 in clerical
positions. By mid-1957, there were about 725 employees
(105 worked less than full-time), including 396 profes-
sional, 214 technical subprofessional, and 115 clerical
employees.

HEADQUARTERS ORGANIZATION AND LEADERSHIP

A.N. Sayre, geologist, was chief of the GW Branch
throughout the decade, having been appointed in
December 1946 following the retirement of O.E. Meinzer
who had held that post for 33 years. Sayre, who joined
the Branch in 1929, was on special duty with the military
forces in Africa during World War II. Upon his return
to the Branch in 1945, he had limited supervision
over ground-water investigations in States west of the
Mississippi River.

A.G. Fiedler, engineer, was assistant chief of the
Branch during the decade, having been appointed to that
position in July 1942. The first 7 years of Fiedler’s career
were with the SW Branch, most of them in the Idaho
District. He transferred to the GW Branch in 1925 with
headquarters at Roswell, N. Mex., for an intensive study
of the Roswell artesian basin. He was assisted in this study
by S.S. Nye, a geologist. The trial use of the combined
talents of an engineer and a geologist (Meinzer’s idea)
was highly successful. Their findings, now classic, were
used as a base for legal controls by which water-
conservation measures reestablished and maintained a
prosperous agricultural community.

The Branch first established its formal staff sections
near the beginning of the decade and became a part of
the Division’s reorganization of 1948. These sections
took over the staff functions formerly organized on a geo-
graphical basis. The 1948 organizational chart showed the
three sections described below, plus a fourth, the
Utilization and Equipment Section, which was never
activated.

The Ground Water Geology Section was created in
1946 under V.T. Stringfield who continued in charge until
near the end of the decade (April 21, 1957) when the Sec-
tion was discontinued. He was then placed in charge of
the newly formed Division-level Radiohydrology Section.

The Technical Reports Section was under the direction
of C.L. McGuinness from the time of its establishment
through the balance of the decade. The section was likely
established shortly after McGuinness’ return from Puerto
Rico in March 1946.

The Ground Water Hydraulics Section is believed to
have been created on the arrival of W.F. Guyton from
the Mississippi District in March 1947. Guyton continued



as the section chief until 1952 when he was reassigned
to head the Division’s new national studies on water use.
R.H. Brown served as acting chief until the reorganiza-
tion of June 1956.

The manpower and Training Section was organized in
1951 with G.G. Parker as its chief. Under Parker’s direc-
tion, the highly successful ground-water short courses
were developed, and a career-development program was
begun (see pt. VI for more details).

In the second reorganization, announced by CHE
Paulsen in a June 14, 1956, memorandum, only two
of the former sections, the Reports and Training Sections,
were carried over into the new structure. Three new
sections were established: the Operations Section, the
Planning Section, and the Research Section. The
Organization and Personnel Directory dated July 1,
1957, shows J.A. Adamson as the chief of the
Planning Section, R.R. Bennett as chief of the
Research Section, and D.W. Berry as chief of the
Training Section.

In 1955, the branch chief designated nine of the senior
members of his field organization as part-time project
coordinators. The objective of this move was to improve
the planning and program execution by the Branch.
R.L. Nace recalls (written commun., 1982) that although
the effectiveness of the arrangement was limited, it
did lead to improvements in planning. The designees are
identified later under District activity statements
(pt. IV).

R.W. Hart, on the headquarters staff during the entire
decade, served not only as chief draftsman on Branch
manuscripts being processed for publication, but also
visited District offices to train and advise less experienced
draftsmen. Another of Hart’s responsibilities was to
operate a network of observation wells in nearby northern
Virginia. Early in the decade he assisted C.F. Jacob, and
later M.A. Warren, in laying some of the foundations for
the establishment of a uniform national system of report-
ing observation-well records.

R.H. Brown recalls (written commun., 1987) that those
foundations were strengthened in the early 1950’s when
the Branch established a small unit under P.P. Livingston,
headquartered in Austin, Tex., to prepare final copy for
the annual publication in Water-Supply Papers of all
records of the nationwide networks of observation wells.
W.E. Clark succeeded Livingston in 1955 when
Livingston retired. In 1955, A.N. Sayre appointed a
10-member Observation Well Committee, chaired by
R.H. Brown, to review the entire system of publishing
well records. That committee met in mid-1956, and, by
the end of the year, its recommendations were being
implemented, resulting in significant streamlining of, and
greater uniformity in, the system of reporting and
publishing well records.

SPECIAL PROJECTS OF BROAD SCOPE

The local investigations undertaken by Branch
personnel are covered later. Research, methodology, and
instrumentation also are described later in Parts Il and V.
There are, however, a number of projects of broad scope
and significance that warrant special attention.

In fiscal year 1950, in recognition of national interest
in ground water, both as an over-developed resource in
some areas and as a potential water source in others, the
Conservation Foundation sponsored a nationwide survey
of the situation and sought assistance from the Survey.
H.E. Thomas, one of the senior ground-water hydrolo-
gists of the Branch, was granted leave in 1949 to direct
the survey and prepare a report. This culminated in the
volume, ‘‘The Conservation of Ground Water’’, published
by McGraw Hill in 1951 (WRD Circular dated Oct. 1,
1951).

The ground-water program included an increasing
number of detailed hydrologic studies of mining and oil-
field areas to assist in solving problems of drainage and
of general development. Studies of the occurrence and
quality of inland sources of saline waters were begun as
a base for agencies studying the practicability of saline-
water conversion. An atlas-type format was developed for
the reporting of certain ground-water studies. Used in
conjunction with topographic and geologic information,
ground-water studies were effective in locating water
supplies in a number of States. A historical paper entitled
““The Quantitative Approach to Ground Water’’ was
prepared by J.G. Ferris and A.N. Sayre in 1955. It traced
the history and development of the techniques then in use
in ground-water appraisal and interpretation and was
published in Economic Geology (50th Anniversary
Volume, 1905-55, p. 714-747). Under the leadership of
T.E. Robinson, quantitative studies were made of the
sizable amounts of water consumed by saltcedar and other
phreatophytes which resulted in water being lost for
beneficial use in the arid western States. Growing interest
by industry in liquid-waste disposal through wells into
aquifers, and also the practice of pumping ground water
for cooling purposes, led to a WRD Circular dated
September 4, 1951, that alerted District offices to
possibilities of damage to ground-water sources from such
practices. G.G. Parker was the first to use formal names
to describe important acquifers. He named the Biscayne
and Floridan acquifers as a result of his hydrogeologic
research in Florida and adjacent States (WSP 1255, 1956)
with G.E. Ferguson, S.K. Love, and others.

QuALITY OF WATER BRANCH

The smallest of the three operating segments of the
Division during the decade, the QW Branch dates back
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to the Reclamation Act of 1902. Originally established
as the Division of Hydro-economics under the Survey’s
Hydrographic Branch (Follansbee, v. I, p. 123) and con-
cerned with both chemical and biological aspects of water,
the Branch was given its present name in 1907
(Follansbee, v. I, p. 188). Although its activities sub-
sequent to about 1918 were almost entirely related to
studies of the chemical quality of surface and ground
waters, the Branch actively broadened its functions into
investigations of the physical quality of water just before
and during the decade. Measurements of fluvial sediments
became a sizeable part of the total Branch activity,
particularly during the Missouri River basin program. The
Branch was assigned a major role in the collection and
evaluation of temperature data in both surface and ground
waters, and a program to determine and interpret the
radioactivity of natural waters was begun.

The post-World War II search for ever more usable
water for industry, agriculture, and public supplies readily
revealed that ‘‘the local water problem’’ was frequently
one of water quality. Dissolved mineral matter, suspended
sediments, and high temperatures occurring naturally or
from previous use could, singly or in combination, greatly
reduce the usability of water resources. Demands for
water-quality data by which water resources could be
evaluated with confidence were increasing from both
hydrologists engaged in water-resources investigations and
public and private water-oriented officials. Radioactive
substances in water, both natural and man-induced, caused
new concerns in the early 1950’s.

The response by the Branch to such data needs resulted
in an activity that increased greatly during the decade.
W.H. Durum (1978) reported statistics that indicate that
the number of water samples analyzed for chemical quality
grew from about 17,500 in 1947 to about 60,000 in 1957.
Sediment samples analyzed increased from 31,000 to
60,000 during the same period. An annual maximum of
125,000 samples were analyzed in 1951. The number of
stream-channel locations at which samples of suspended
sediments were collected for analysis increased from less
than 70 at the beginning of the decade to more than 200
in fiscal year 1957. By 1953, when the program began,
water-temperature readings were being made regularly
at more than 300 sites, and at 400 sites by 1956. The total
number of stations at which one or more types of data
were collected doubled during the S-year period from
1946 to 1951, then hovered around the 1,000 level until
the close of the decade.

The Branch program was conducted at the beginning
of the decade by about 90 persons, including 30 chemists,
6 engineers, 1 geologist, and 12 assistants. Chemical
analysis of water samples was being made at labora-
tories at Washington, D.C.; Albuquerque, N. Mex.;
Austin, Tex.; Fayetteville, Ark.; Lincoln, Nebr.;
Charlottesville, Va.; and Raleigh, N.C.
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By 1957, the total number of personnel had grown to
more then 300, of which 160 were in professional grades
and about 100 in technical-support positions. The
Division’s official listing of field offices as of July 1, 1957,
indicated that new laboratories had been established during
the decade at the following locations: Palmer, Alaska;
Sacramento, Calif.; Denver, Colo.; Ocala, Fla.; Albany,
N.Y.; Columbus, Ohio; Oklahoma City, Okla. (moved
from Stillwater in 1954); Portland, Oreg.; Philadelphia,
Pa.; Salt Lake City, Utah; and Worland, Wyo. Many of
the laboratories were equiped to measure suspended
sediment as well as to make chemical analyses. The
Worland laboratory was devoted entirely to work in fluvial
sediments.

HEADQUARTERS ORGANIZATION AND LEADERSHIP

S.K. Love was Branch chief during the decade, having
succeeded W.D. Collins when the latter retired in
September 1946. Love had been in charge of the Branch’s
Washington, D.C., water-quality laboratory. In earlier
years he had charge of sediment investigations that the
Survey conducted for the Department of Agriculture in
Idaho and elsewhere, and of the water-quality segment
of the southeast Florida cooperative water-supply study.
He told his staff at the Branch Conference in Denver,
Colo., in April 1955: ““When I reported for work . . .
in the late 1920’s, . . . the Branch consisted of one office
and one laboratory, both located in Washington. Total
personnel was about six and total funds for Branch
activities was about $20,000 per year.’’

W.W. Hastings, District chemist for Texas, who also
had responsibilities for water-quality programs - in
Oklahoma, Arkansas, and Louisiana, joined the Branch
headquarters staff in April 1948. In 1949, he assumed
charge of the Technical Reports Section and was promoted
to assistant chief of the Branch in June 1951, a position
he held for the balance of the decade. In 1952,
W.H. Durum succeeded Hastings as chief of the
Technical Reports Section, and remained in that position
for the balance of the decade.

W.F. White, Jr., transferred to the branch chief’s staff
in August 1944 and without further change in head-
quarters, served as the District chemist for Pennsylvania
and later also for Ohio (and concurrently supervised the
Washington laboratory activity) until May 1948, when he
was designated Regional chemist for the Northeastern
States (Maryland to Maine). In June 1951, White became
the first chief of the Chemical Quality Section and
remained in that position for the rest of the decade (oral
commun., 1981). E.W. Lohr, a member of White’s staff,
had immediate charge of the Washington laboratory. The
laboratory, which had been located in a part of the space
occupied by the Division and Branch Headquarter’s staff



for many years, moved in June 1951 to larger quarters
in the old Post Office building, 12th Street and Pennsyl-
vania Avenue, N.W., Washington, D.C. (WRD Bull.,
Aug. 1951, p. 49). D.E. Weaver was then in charge of
the laboratory.

In June 1953, R.B. Vice transferred from the Regional
office (Missouri River basin program) of the Branch in
Lincoln, Nebr., to become the first chief of the Physical
Quality Section. Vice was in charge until April 1957 when
he was placed in charge of the newly established Plan-
ning Section. The Physical Quality Section was discon-
tinued at that time.

The Headquarters staff as of January 1948 consisted
of 17 employees, of which 10 were in professional grades.
This included personnel in the Headquarters laboratory.
By July 1, 1957, the staff consisted of 11 professional and
11 other employees, not including the laboratory, which
was staffed with 8 chemists, plus 5 supporting personnel.

PROJECTS OF NATIONWIDE SIGNIFICANCE

In addition to the Branch accomplishments that will
be described in Parts III, IV, and V, a number of achieve-
ments of nationwide significance are noteworthy. They
include the following:

e A compilation of the chemical characteristics of the
water supplies for 1,315 of the larger cities of the
United States entitled ‘‘Industrial Utility of Public
Water Supplies in the United States, 1952”° was
published as Water-Supply Papers 1299 and 1300 by
E.W. Lohr and S.K. Love (Durum, 1978, p. 158);

® The Branch participated in the Department of the In-
terior’s (USDI) saline-water conversion program by
giving assistance and advice on specific problems and
in studies of the occurrence and chemical quality of
saline-water bodies in certain areas;

® A network of sampling stations was maintained on
western streams to determine mineral content and thus
help to ensure successful continued operation of
irrigation projects (Secretary’s Ann. Rpt., fiscal year
1955, p. 162);

® Because of impairment of the quality of natural waters
by various types of industrial and agricultural pollution,
the Branch broadened its studies in 1953 to identify
mineral pollutants, including analyses for trace metals
and minor constituents in solution (Secretary’s Ann.
Rpt., fiscal year 1953, p. 271);

e By 1955, water-temperature measurements were
included as a regular part of all investigations of
chemical water quality. Variations in temperature were
found to be important to waterworks, industry,
fish culture, sediment transport studies, et cetera
(Secretary’s Ann. Rpt., fiscal year 1955, p. 163);

@ The Branch began studies of background radioactivity
of water resources in 1952 with the expectation that
the results would be of value both in locating sources
of fissionable material and in the appraisal of water
resources for public, industrial, and agricultural use
(Secretary’s Ann. Rpt., fiscal year 1952, p. 244).
Durum recalls (written commun., 1981) that these were
initially ‘‘begun in both the Washington, D.C., and
the Denver, Colo., laboratories under the supervision
of Frank Barker and L.L. Thatcher, respectively. The
principal early development and thrust was through
Barker, and Thatcher was mainly responsible for
methods research.’”” Durum further states (1978,
p. 178) that ‘‘radiochemical studies had proceeded
sufficiently by 1955 to allow firming up of Branch
objectives in this field. One phase of the work was to
determine nationwide the distribution and concentra-
tion of natural radioactivity in water resources;’’

e The Division’s search for a better method of tracing
the movement of surface and ground waters led to the
use of radioactive isotopes during the 1950’s because
small amounts of these tracers were easily detected and
measured. W.A. Beetem used this method in study-
ing the movement of pollutants in the Mohawk River
in New York; and

e H.A. Swenson, in his administrative report on ‘“Water
Quality and the USGS, 1960,”" states that the
QW Branch published 123 reports during 1947-58, of
which 65 were ‘‘area reports on contributions to water
quality, 24 were annual reports on quality of surface
waters, 11 covered the industrial utility of public water
supplies, and 8 were on the subject of fluvial sediments
or erosion.”

TECHNICAL COORDINATION BRANCH

Known as the Water Utilization Branch until 1948 and
then reorganized in May 1956 as the General Hydrology
Branch, the TC Branch existed entirely within the Paulsen
decade. Although comparatively small as measured by the
number of personnel, the Branch played a vital leader-
ship role not only in shaping the Division’s new programs
but also in formulating its policy decisions during the
decade. From the beginning of the decade until his retire-
ment at age 70 on December 31, 1955, R.W. Davenport
served not only as the Branch chief but also as acting
Division chief during Paulsen’s many visits to field
installations, meetings with cooperating officials, and con-
ferences of water-related organizations. Davenport had
an early career in the field work of the Division and long
association with Survey headquarters activities and early
interagency events that led to additional program respon-
sibilities for the Division. He was widely respected also
because of his mature judgment, which Paulsen sought
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frequently. In his memorial for Davenport,
W.B. Langbein wrote (WRD Retirees newsletter,
Feb. 1977, p. 3), ‘‘Royal W. Davenport was near, if
not the last, of that generation that created the Water
Resources Division as we knew it.”” Upon his retirement,
Davenport was succeeded by C.C. McDonald, who
remained in that position for the remainder of the
decade.

HISTORICAL BACKGROUND

By Walter B. Langbein

In 1948 (Survey Order 173), the old Branch of Water
Utilization became the Branch of Technical Coordination.
The former name had its origins in 1910 in the work of
the WRD on the classification of the Public Domain
(Follansbee, v. I, p. 249) and from then on it fulfilled
the work (Follansbee, v. 1, p. 443-445) described by its
title, ‘“Water Utilization,’” under the leadership of E.C.
LaRue and N.C. Grover until it merged with the Divi-
sion (Branch) of Enlarged and Stock-Raising Homesteads
in 1917. In those early years, ‘‘water utilization’’ em-
braced the idea of laying out the potentials for water use
(see WSP 395, 1916). The Branch was resurrected in
1931 as a post for R.W. Davenport who had completed
a tour of duty at the Federal Power Commission, which
until 1931 was an ‘‘interagency’’ organization staffed by
detailees from three departments—Interior, War (Army),
and Agriculture.

Under Davenport, the work of the TC Branch was
chiefly comprised of a diverse set of surface-water
matters—international boundary with Canada (internation-
al gaging stations, backwater and flow depletion studies
for the International Joint Commission); relations with the
Federal Power Commission (supervision of stream
gaging); flood reports; and especially the preparation in
the early 1930’s of two research reports funded by the
Public Works Administration (PWA)—WSP 772 (1936),
by W.G. Hoyt and others, on relations between rainfall
and runoff, and WSP 771 (1936), by C.S. Jarvis and
others, on flood frequency. (‘‘Major’’ Jarvis, as he was
usually called, was a PWA employee hired for this task.)
These reports were followed by others on the major floods
of 1936 and 1937, which were also funded by PWA.

In 1941, Hoyt obtained an allotment of funds from the
USDI for field investigations and reports for the Depart-
ment’s newly launched program of soil and moisture con-
servation on the vast western acreage under its
jurisdiction. Hoyt’s interest in the public domain stemmed
from his association with the Survey’s Conservation
Division. These studies, under Davenport’s and Hoyt’s
leadership, set the basis for the work of the new
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TC Branch. The staff had the responsibility for
““technical’’ objectives of its program. Davenport had
responsibility for ‘‘coordination’’ through his rapport with
Paulsen. The TC Branch in turn evolved into a broader
sphere of work that required new organizational changes.
It became the General Hydrology Branch during the last
year of the Paulsen decade.

The TC Branch, as conceived by Davenport, had the
responsibility to explore and develop ways by which the
Division could better adapt to new demands that went
beyond the traditional roles of the three operating
branches, and to represent the Division in interagency
relations on technical matters considering the Division as
a whole. Davenport’s small but effective staff was
composed of hydrologists who were carefully selected for
their interest and creative abilities in identifying and
placing in useful formats those products of hydrology that
were needed but not yet used by the increasingly water-
oriented industrial economy and by those attempting to
solve land and water problems.

HEADQUARTERS ORGANIZATION AND STAFF

By Walter B. Langbein

At its inception, the senior technical Headquarters
staff consisted of W.B. Langbein, W.S. Eisenlohr,
G.E. Harbeck, Jr., and A.O. Waananen. Langbein was
given considerable latitude to assist and participate in the
entire program of the Branch, publishing 14 reports during
the decade. Eisenlohr was specially interested and experi-
enced in the preparation of technical reports, and
Waananen ‘‘ran’’ the office, taking care of work in con-
nection with the International Boundary (United States and
Canada) and the Federal Power Commission as well.
Harbeck, a hydraulic engineer trained as a meteorologist
during World War II, served in the Research Section
where he developed methods for measuring evaporative
water losses, and soon achieved an international reputation
for his research in this field. Mrs. May Theisen, secretary
to Davenport, and Mrs. E. Patton, scientific illustrator,
were equally essential to the work of the Branch.

The work at Headquarters was conducted by three
sections that had been activated at different times as the
program evolved. The Research Section was organized
in 1949 with Langbein as section chief, Harbeck as
engineer, and Patton as scientific illustrator. Personnel
of this section undertook supervision of the Lake Mead
sedimentation and water-loss studies, the soil and moisture
program, studies of data networks (results presented in
a book commissioned by the Conservation Foundation in
1956 and published in 1959, ‘“Water Facts for the
Nation’s Future,”’ by W.B. Langbein and W.G. Hoyt),
and similar operations.



A Technical Reports Section was activated in 1950,
comprised of Eisenlohr as chief, Ms. E.W. (Wilson)
Coffay as staff engineer, and several editorial clerks and
typists. Personnel of this section reviewed and processed
the many reports that were produced in Washington and
in the field, and prepared the monthly Water Resources
Review (which had been prepared by Langbein and
Harbeck until about 1950).

A Water Utilization Section was established in 1952
for the particular purpose of inventorying the amounts of
water used in various sectors of the national economy and
in various regions and States. Personnel of the section also
conducted intensive studies of the water used in aluminum,
rubber, and other key industries, and water used in major
industrial areas (see pt. II, the Federal program.) Under
J.B. Graham as section chief, the staff included
K.A. MacKichan, O.D. Mussey, E.H. Sieveka, and
H.L. Conklin. Graham resigned in 1954 and MacKichan
succeeded him in an acting capacity until the section was
discontinued in 1955.

In its relations with the field projects, the TC Branch
did not operate as a tightly organized unit with well
established and continuing District or field offices as did
the three operating branches. Rather, it functioned as a
unit which directed various projects—namely, Soil and
Moisture (S&M) (H.V. Peterson); River Morphology
(L.B. Leopold and M.G. Wolman); Water Losses
(G.E. Harbeck); Glaciers (M.F. Meier); and Water
Utilization (K.A. MacKichan). Each project functioned
more or less separately from the others, even though two
or more activities at times were being conducted in the
same vicinity. Each looked to the Washington, D.C.,
office for guidance, but each was expected to exercise
great freedom to develop the work at hand. It was
customary for Washington personnel to spend summers
working in the field with project research teams.

SUMMARY OF MAJOR PROJECTS

By Walter B. Langbein

Not falling within the traditional roles of the operating
Branches, the projects were considered transitional until
they could be absorbed within the operating programs,
which, however, did not take place until the succeeding
decade. Background information on each is given below.

Soil and Moisture Conservation Program—Studies
were begun in 1941 in order to provide hydrologic
information and guidance to the land agencies of the
Department with respect to water supplies and the
abatement of erosion. The most ‘‘operational’’ of all
of the TC projects included field investigations for
water-resources development in the Public Domain.

These are identified in Part III, ‘‘Soil and Moisture
Conservation Program,’’ and later in Part IV under
the specific Western States in which soil and moisture
personnel were headquartered.

Lake Mead Sedimentation Survey, 1947-49—Funds
were provided by the U.S. Bureau of Reclamation to
determine the amount of sediment impounded by the
reservoir since its completion in 1935 (see pt. III, Lake
Mead sedimentation survey).

Water Loss Project—Studies that showed the importance
of evaporative loss in the water balance of Lake Mead
were also launched by the Lake Mead Sedimentation
Survey. The research involved was mainly to develop
practical means for applying a large body of theory
for determining the actual loss of water from reservoirs
and lakes (see pt. III, water loss projects, Lake Hefner
and Lake Mead). Most of this project was funded by
the U.S. Bureau of Reclamation and conducted in tech-
nical cooperation with the U.S. Navy and the U.S.
Weather Bureau.

Water Use Inventories—This project was begun in 1950
to fill a gap in the national water statistics, those of
water use that could be compared with those of water
supply (see pt. II, the Federal program).

River and Land Morphology—Division personnel had
long been measuring river depths, width, slopes, and
velocities, but had not examined the geomorphologic
relations among these factors. An investigation of the
interrelationships was begun when L.B. Leopold joined
the Division in 1949 (see pt. III, river and land mor-
phology).

Glaciers—Francois Mathes of the Survey’s Geologic
Division had been for many years the leader of research
on glaciers. His annual reports on glaciers published
by the American Geophysical Union were widely read
and influential. When Mathes died in 1948, he left a
gap in a field (‘‘frozen water’’) with which the Survey,
especially the WRD, needed to maintain contact. With
this in mind, the Division in 1956 hired M.F. Meier,
then a graduate student, to continue the research.
Meier’s first Survey assignment was to complete his
doctoral dissertation on the Saskatchewan Glacier. His
research on the mechanics of glaciers, their alimenta-
tion and ablation, became essential to an understand-
ing of their relation to water resources and climate
research.

Flood Insurance and Flood Mapping—Soon after the
1951 floods on the Kansas and lower Missouri Rivers,
President Harry S Truman submitted a proposal to
Congress (82d Cong., 1st sess., 1951) for a national
flood-insurance fund. As reported in hearings on the
bill, differing points of view were presented by
representatives of the Budget Bureau, private insurance
companies, and the hydrologic community. The
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proposals for flood insurance put forward by the
hydrologic community maintained that the rates
charged should be in proportion to the hazard so that
prospective builders would have a tangible measure of
the cost of building in a flood-plain area. The Survey’s
responsibility was to show that the necessary records
and techniques were in fact available (U.S. flood
history is well documented). Although the proposal was
not acted on by the 82d Congress, there was consider-
able discussion of flood insurance in the press and in
the technical literature. Among the literature was a
paper by W.B. Langbein (Flood insurance, Jour. of
Land Economics, v. 29, p. 323-330, 1953) that gave
the message that the availability of long-term flood
records were sufficient to warrant flood insurance as
a means of promoting wise use of the floodplain.

A new bill was proposed by the President on May 5,
1952, which, like the first, assigned responsibility for
flood insurance to the Reconstruction Finance Corpo-
ration (RFC) because it had administered the War
Damage Indemnity Program. Several conferences were
held between WRD and senior staff members of the
RFC, U.S. Army Corps of Engineers, U.S. Weather
Bureau, U.S. Coast and Geodetic Survey, U.S. Depart-
ment of Agriculture, and the Bureau of the Budget.

The first flood insurance bill was finally enacted in
1956 (P.L. 1016, 84th Cong., 2d Sess.) in response
to the devastating floods of 1955 in heavily populated
areas of New England, Pennsylvania, and California.
The Act assigned administration of the program to the
Housing and Home Finance Agency, which invited
several members of the hydrologic community to
discuss the technical problems of flood insurance with
personnel of that agency and with representatives of
the fire insurance industry. More detailed information
is available in a memorandum from the ‘“Work Group
on Flood Insurance’’ to the Insurance Commission,
dated February 1, 1957, signed by senior staff of the
Corps of Engineers, U.S. Geological Survey, U.S.
Coast and Geodetic Survey, and the U.S. Weather
Bureau. That memorandum pointed out that the deter-
mination of rate structure would be the key item in the
success or failure of a flood-insurance scheme (see also
statement on January 27, 1956, by W.B. Langbein,
Congressional Documents, Hearings on Disaster
Insurance, Committee on Banking and Currency).
Again, different points of view were not resolved and,
by early 1957, the program had not received its initial
appropriations.

The Flood Insurance Act of 1956 was nevertheless
the incentive for several studies initiated by the Divi-
sion to demonstrate how hydrologic data and analysis
could be applied to appraising the flood potential and
risks inherent in occupation of the floodplain. An ex-
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ample of this, although not in print during the Paulsen
period, was a study of flood-plain planning conducted
in cooperation with the State of Pennsylvania by S.W.
Wiitala, K.R. Jetter, and A.T. Sommerville (WSP
1526, 1961).

The program remained in abeyance during the
remainder of the Paulsen years. Meanwhile, the
Division began publishing its flood data in map (Hydro-
logic Atlas) form which was adaptable to an insurance
program. The first such map was for the Kansas River
at Topeka, Kans. (HA-14, 1959), and others soon
followed. This mapping program was given greater
support by House Document 465, and by the National
Flood Insurance Act of 1968 (P.L. 90-448), which at
last recognized hydrologic evaluation of flood risk as
its basic principle (see also ‘‘Flood Studies Led to
National Flood Insurance,”” Civil Engineering,
p. 89-94, Feb. 1979).

PrROGRAM CONTROL BRANCH

The PC Branch was formally established in November
1951 as a part of the 1948 reorganization of the national
headquarters of the Division. The Branch was a staff
organization providing coordination and guidance to
(1) planning, development, organization, control, and
financing of work programs, (2) liaison among local field
offices of the three operating branches, and (3) coordi-
nation of relations with Federal and State cooperating
agencies.

The relatively long period between the creation of the
PC Branch ‘‘on paper’’ as a part of the 1948 Division
reorganization and its formal activation was largely
because of the Congressional limitation on headquarters
personnel. Prior to the formal establishment of the Branch,
G.E. Ferguson, who was to be its chief, and other
members of the administrative staff of the Division chief,
had developed and conducted most of the Branch functions
following Ferguson’s completion of the 1948 organiza-
tion plan in 1947. The staff of the fully activated
Branch, as shown in the Division’s personnel listing as
of January 1, 1952, included more than 30 persons.

Among the PC Branch officials listed who had or were
to have extended careers with the Division were Frank
Barrick, Jr., administrative officer, who had joined the
Division in June 1948 following earlier employment
(1938-43) in the Survey’s Division of Accounts, which
was followed by service with the Air Corps and a period
with Interior’s Office of Land Utilization; M.A. Allen,
who had joined WRD’s administrative staff in 1931, and
was in charge of the Adminstrative Services Section
(PC) and in equivalent positions during and beyond the
decade; C.M. Roberts, a career ground-water geologist,
who was a member of the staff from October 1948 until



August 1951; C.W. Morgan, an accounant, who trans-
ferred to the Division in January 1949 and had charge
of the Fiscal Management Section for the balance of the
decade; and K.B. Young, an engineer, who transferred
from the SW Branch Headquarters staff in October 1951
to direct the Program Development Section and later
(1956) the Planning Section (WRD). While in the Program
Development Section, Young prepared what was to be
the Division’s first manual on program procedures.
Despite the fact that it was never formally approved by
the then Division chiefs, the manual was extensively used
far beyond the end of the decade.

H.A. Swenson, chemist (QW), Lincoln, Nebr., was
on detail to the pre-PC staff for special studies from
December 1951 to June 1952, and G.D. DeBuchananne,
ground-water geologist, transferred from the Tennessee
District (GW) to head the Program Coordination Section
from June 1952 to July 1955. J.C. Kammerer, ground-
water geologist, transferred to the Program Coordination
Section in November 1953 and remained until September
1955 when he joined the headquarters staff of the
TC Branch. S.K. Jackson, District chief, SW, from
Oklahoma, also assisted the Branch while he was on detail
during the early 1950’s.

The greatest achievement by Branch personnel during
its relatively brief existence was the establishment of
modern and more effective systems of program analysis
and documentation by which field projects were
effectively reviewed by the Washington office staff, used
in annual budget presentations to Congress, and later
placed in proper priority for funding. In earlier years, the
CHE had personally directed a single allocation of funds
to each Branch chief. Suballocations were carried out
within the Branch organizations.

Beginning in 1948, the newly assembled programming
staff that later made up a part of the PC Branch began
to develop forms by which projects could be described
in a fairly uniform manner, to canvass the field offices
for information to determine the degree of which water
data were needed and used in the economy (for justifying
budget requests), and to arrange for ‘‘around the table”’
discussion by representatives of all branches for all new
projects proposed by any one Branch (as a base for
equitable allocation of funds). The first two steps con-
tinued in use during the decade, but the third was so great
a change from tradition that it brought a reaction from
one or more of the branches. As a result, a memorandum
signed by Paulsen established an interbranch committee
to assist him in the the allocation of funds. The decade
ended before steps were approved that required District
offices in the same State to share information about
projects that were proposed or underway.

The preparation of effective annual budget estimates
required far more program data than had earlier been

available. The collection of program statistics thus became
a major endeavor of the Branch staff. In 1949, the first
relatively detailed field inventory of water records
collected and investigations in progress was compiled
from District responses to an inquiry. The information
was used not only in budget preparation but also in
Division administration (WRD Circulars dated July 12,
1948, and June 20, 1949). The statistics were updated
annually.

The magnitude and nature of requests for hydrologic
data were effective in justifying annual budget
presentations. A format for recording such requests was
developed (WRD Circular, March 30, 1951). The results
were so impressive that the recording period was extended
(WRD Circular, May 29, 1951) and quarterly reports
were requested (WRD Circular, Aug. 7, 1951). Reports
were discontinued by WRD Circular dated July 2, 1952,
because ‘‘the source and volume of such requests had
become established,”’ but were activated once again by
WRD Circular dated September 14, 1956.

A special analysis was made early in the decade as to
the degree water data were useful to activities beyond
those for which they were collected. This was accom-
plished by questionnaire to District offices. The findings
showed that if water data were collected by each Federal,
State, and municipal agency and used on a single-purpose
basis, the present program would cost nearly three times
as much (Estimates of Appropriation, fiscal year 1950,
v. 7, pt. 2, p. 223-224; Record Group 57, Budget and
Finance Branch Estimates of Appropriation 1926-49,
Box 5, National Archives).

Another activity that required considerable effort by
the Branch staff was in the development of and assistance
to State Councils. This activity is described in Part II.

In June 1956, L.B. Leopold succeeded Ferguson as
chief of the Program Control Branch and, in the fall of
that year, the Branch itself was discontinued as a part of
the reorganization of 1956. These and other changes were
described in the Department’s press release dated
September 27, 1956, and are covered in Part II.

GROWTH OF INTERBRANCH ACTIVITIES AND
ORGANIZATION

It was obvious to some in the Division, even at the
beginning of the decade, that its organizational structure
of the past was ill-suited for the future. In earlier years,
each Branch was able to maintain investigative programs
that had relatively little relation to projects conducted by
other branches in the same locality. But as the number
and scope of investigations increased and as water
resources were subjected to more intense investigation,
the program and project objectives of the three branches
began to merge and sometimes overlap. Questions were
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raised of interbranch jurisdiction with no local (field)
organizational entity present to decide on the issues.

Competition between operating branches for funds
needed to finance the cooperative programs with State
agencies was also on the increase. Many State agencies
provided local support for projects conducted by the
districts of two or even three branches. Rivalries some-
times developed, which reduced the desired degree of
liaison and coordination between District offices and some
opportunities for coordinated programming. For the most
part, interbranch relations remained good and, as shown
in District activity statements in Part IV, chiefs of well-
established districts were most helpful in arranging local
programs to be administered by other branches.

Although the District staffs and budgets of the
SW Branch usually were large enough to support an
efficient administrative section, the GW and particularly
the QW Districts in many States were composed of only
a few persons with limited budgets. That these weaknesses
in the field organization did not go unnoticed is evident
from a statement (WRD Circular dated Nov. 30, 1951)
by Paulsen to District officials:

““You should be aware that the Division is under
increasing criticism by investigators of the Interior
Department and Bureau of the Budget and
others who feel that our intra-State organization
is weak, particularly with respect to (1) coordina-
tion between Branch activities, (2) Division-wide
representation in our relations with other agencies,
and (3) economical and efficient ‘housekeeping’
activities.”’

Concurrently with these early efforts to define and
implement organizational changes to strengthen the
Division’s ability and efficiency in the pursuit of its
program goals, the Director and Assistant Director were
making progress toward reshaping the Survey’s field
organization for somewhat similar reasons. Former
Director Nolan recalls (written commun., Nov. 1985) that
the pressures for change were largely due to the greatly
increased size of all of the Survey units, with correspond-
ing increased space requirements, the growing complexity
of operations with attendant need for costly laboratories
and equipment, as well as the need for more coordina-
tion of what had been (in each Division) several relatively
independent units. The moves were triggered by the
availability (post-war) of World War Il-era facilities. A
secondary incentive was to establish more firmly an
effective Bureau-level regional organization with more
opportunity for interdivisional field liaison while still
retaining the traditional Division-level lines of direction
from Washington, D.C., headquarters.

The Survey’s newly established ‘‘field centers’’ at
Denver, Colo., and Menlo Park, Calif., were ready for
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occupancy in early 1953 and, by memorandum dated
December 1, 1952, the Director asked the Division chiefs
to begin the steps by which field units would be transferred
to these centers as it became feasible to do so. The result-
ing moves of Division personnel in those States are
covered in the appropriate District activity statements.

During 1952 and 1953, a number of senior officials
of the Division were invited to comment on the type of
field organization best suited to future needs after G.E.
Ferguson presented (memorandum dated Jan. 25, 1952)
Paulsen with a plan providing for a consolidation of the
local District activities of each Branch under the
supervision of a Division-level District chief. In a later
memorandum (March 10, 1953) to Paulsen, Ferguson
stated that ‘‘during the past several months, branch chiefs,
assistant branch chiefs, and certain key personnel in the
field have considered and discussed the need for field
reorganization . . .”” and presented a number of ways to
strengthen field coordination and performance that might
meet with the general approval of the Branch chiefs. Most
of the recommendations were adopted, as shown in a
WRD Circular dated September 24, 1953, which is
described in Part VII.

Although technically possible to correct known
weaknesses through changes in organizational structure,
Paulsen was reluctant to support changes sufficiently
drastic to invite loss of morale at the Headquarters and
field levels. He chose instead a series of gradual steps that,
hopefully, would condition the personnel for such a
change at a later date. As it happened, that change was
well beyond the end of the decade and his career.

In late summer 1953, Paulsen appointed a special
committee to study the organization of the Division.
Its members were W.W. Hastings, H.B. Kinnison, and
H.E. Thomas. According to Paulsen’s letter dated
July 27, 1955, to Acting Director Nolan transmitting
the Committee’s recommendations, the material was
used primarily in furnishing information requested by the
““Van Pelt Committee’’ (see pt. VII), which at the time
was also reviewing the Survey’s organizational structure
for the Secretary.

DEVELOPMENT OF THE STATE COUNCILS

One of the first steps toward the integration of certain field
activities of the branches was the consolidation of ‘‘house-
keeping”’ functions for District offices of different
branches that were located in the same building or even
in the same city. Credit for the first formal consolidated
fiscal and clerical unit apparently should go to those in
charge of Branch activities at the Missouri River basin
program headquarters in Lincoln, Nebr. P.C. Benedict
(QW), D.D. Lewis (SW), and G.H. Taylor (GW)



arranged to have Taylor’s administrative staff conduct
bookkeeping and clerical services for the Lincoln head-
quarters of all branches. In 1948, the group was reestab-
lished as the Fiscal and Clerical Section of the Division
and placed under the direction of the elected chairman
of what was to be the first WRD Council. J.R.
McLaughlin, assisted by L.M. Stephens, remained in
charge of the section throughout the decade.

Another successful effort in consolidation of field
accounting that dates back to 1948 or earlier was in Utah
where one group served not only the WRD offices but
also those of the Geologic Division. This service was
under the supervision of T.S. MclIlhenny, who reported
to R.R. Wooley, district engineer, TC Branch.

Encouraged by these successful experiences, Paulsen
issued a directive (WRD Circular dated May 6, 1949)
requesting that Water Resources Councils be established
no later than July 1, 1949, in all other States where they
“‘would serve a practical purpose’’ in setting up and
administering local ‘‘housekeeping’” functions, in integrat-
ing program planning, and in coordinating project
execution. The chairman and vice-chairman of each
Council were to be elected by the District chiefs as council
members. (The term ‘‘Council’’ was adopted because of
the prevailing public feeling against attempts to ‘‘govern
by committee.’”)

The first 2 years of experience with Council
performance was reviewed in a WRD Circular dated
November 30, 1951, which reported that, although
Council activities had in general been satisfactory in States
having two or more District offices, more attention should
be given to project planning. Council members were urged
to attempt to achieve the same degree of ‘‘balance’
(relative emphasis on component parts of a project or
program to provide optimum value) in interbranch
programs as existed in intrabranch studies. The Circular
also specified a certain format for preparing minutes of
meetings and stated that such would be carefully reviewed
in the Washington, D.C., office as a means of identify-
ing Councils whose performance needed strengthening.

By February 1952, the Councils were established and
active ‘‘in almost all areas’” (WRD Circular, Feb. 14,
1952) and the prescribed minutes of Council meet-
ings were being carefully reviewed, primarily in the
PC Branch. WRD Circular dated July 8, 1952,
acknowledged, as an example to other Councils, a
commendable approach to achieving better ‘‘balance’’
(between local districts) in program planning that
H.M. Stafford had developed under the encouragement
of the California Council. The California Council also
held a conference in October 1952 that was attended by
personnel from all three local districts.

WRD Circular dated January 2, 1953, advised that
chairmen need not rotate and might, when so elected,

succeed themselves. They were required, however, to be
well informed as to the entire program and this experience
was not often gained in less than a year of service in a
District. Later (WRD Circular dated Sept. 26, 1955) it
became necessary to restrict a chairmanship to resident
council members available to represent the Division on
short notice. Some District chiefs had charge of Branch
programs in several States and so were resident members
of one council but non-resident members of others.

Toward the end of the decade, when the Division had
established field regions called ‘‘areas,’” the council chair-
men were asked to send minutes of meetings to the newly
appointed ‘‘Division hydrologists’” (WRD Circular dated
Oct. 26, 1956). Soon after (WRD Circular dated Dec. 21,
1956), the Councils were asked to become the point of
contact between the Division hydrologists and the local
districts in the development of District plans and
programs. The Councils continued to be so used until the
mid-1960’s when local offices in a State were consolidated
into a single Division-type District.

The Councils served well as a transition from the
strictly Branch-type field organization to the single
Division-type District. The effectiveness of individual
Councils depended largely on the council membership,
especially the chairman. Responsibilities of the District
chief to maintain Council objectives were technically
voluntary in that they were ‘‘not in his job description;’’
however, the attitude typically ranged from willingness
to enthusiasm.

OTHER STEPS TOWARD INTEGRATED FIELD
PERFORMANCE

Another early step toward conditioning the branches
for integrated performance occurred in April 1950, when
Paulsen established a Water Utilization Committee to
‘‘promote and assist in the planning and preparation of
reports on the water resources of specific areas’” (WRD
Circular dated April 3, 1950). Membership consisted of
W.F. Guyton, GW Branch (Chairman); W.W. Hastings,
QW Branch; and G.C. Stevens, SW Branch. The com-
mittee was to be under ‘‘the general guidance of the
TC Branch.”” Guyton resigned in December 1950 to begin
a career as a private consultant. Committee activity also
may have been short-lived because, as expressed in the
Survey report to the President’s Water Policy Commis-
sion in mid-1950, leadership in report compilation was
best done by designation of individuals (WRD Circular
dated June 5, 1950).

In fall 1953, prompted by the scrutiny anticipated from
the newly established ‘‘Secretary’s Survey Committee on
USGS”’ (pt. VII), a new statement of Division objectives
was sent to the field (WRD Circular dated Sept. 24, 1953).
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It called for *‘the housing of all of the District offices of
the Division for every State, under one roof,”’ preferably
at the State capitals or in proximity to the principal
cooperating State agency. So that lack of local funds would
not be an obstacle to prompt action, a contingency fund
was set up to defray moving costs where necessary. The
Circular further stated that ‘‘the concept of ‘Branch
ownership’ in relation to space is not tenable for the
future.”” Once moved to adjacent space, separate ‘house-
keeping’’ units were to be consolidated. The statement
also called for the joint planning of projects by District
chiefs within a State, even though the project was to be
accomplished by a single Branch. A single cooperative
agreement would preferably be written for each
cooperating agency instead of one for each Branch, and
the collection of routine water records would be assigned
to the field staffs who could perform the task most
efficiently, regardless of Branch.

Another portion of the policy statement was intended
to dispel fears that successful careers had to be via the
supervisory route. It stated that those having sufficiently
strong scientific capabilities might have a grade level equal
to or even greater than their supervisors. The final
provision called for greater emphasis on pure and applied
research to achieve a better program balance. These
efforts to give better recognition to the Division’s most
capable scientists and thus to strengthen scientific perfor-
mance were in keeping with well-established Survey
policy that had been the subject of negotiations not only
with the Department, but also with the Civil Service Com-
mission (written commun., former Director Nolan, 1985).
The Circular was prepared and issued shortly after
Director Wrather announced that the Secretary of the
Interior, newly appointed after a change in party
administration, had set up a committee to investigate
the activities of the Survey.

REORGANIZATION OF 1956

The second major reorganization of the Division during
the decade was announced internally by Paulsen’s
memorandum dated June 14, 1956, to District supervisors
and staff officials. It was largely the product of
L.B. Leopold, who had transferred from the TC Branch
to become chief of the PC Branch in June 1956, and
R.L. Nace, chief, Idaho District (GW), who had been on
detail to the Washington, D.C., office. (Leopold and Nace
were being recommended by the Director to become the
chief and associate chief, respectively, of the Division
upon the retirement of Paulsen at age 70 on April 30,
1957. Their transfer to key administrative posts nearly
a year in advance of that date gave Director Nolan a work-
ing relationship with the Division that he thought
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advantageous to his and former Director Wrather’s long-
standing aspirations to strengthen the WRD by giving
more emphasis to basic research and less to ‘‘service-
type’’ activities.) The reorganization and the staff changes
in top positions were announced by Interior Secretary
F.A. Seaton by press release dated September 27, 1956.

Unlike the reorganization of 1948, the new 1956
structure introduced a change in field organization in that
it established a new intermediate (‘‘area’’) level of
supervision between the District offices and the Branch
chief. It also created, at each of the four area headquarters,
a ‘‘Division hydrologist’’ whose responsibilities were
defined in detail in Paulsen’s memorandum to District and
staff officials dated March 21, 1957. Directly responsible
to the Division chief, the Division hydrologists were
“‘program officers at their respective field centers.”’ They
were to represent the Division in a ‘“‘line’’ capacity,
essentially on matters of common concern to the branches.
Working with the local Branch area chiefs, the Division
hydrologists were responsible for developing recom-
mendations for sound effective programs in their area.
Figure 2 shows the boundaries of each area.

A second major change brought about by the
reorganization of 1956 was the establishment of two
assistants to the Division chief, one for programs and
development (essentially the functions of the discontinued
PC Branch), and the other for operations. Primary features
of the organization chart used in release no. 23 (Apr. 4,
1956) for the Interior Department Manual is reproduced
as figure 3.

As stated earlier, the initial staff changes under the
reorganization were announced through the Interior
Department’s press release dated September 27, 1956.
Leopold and Nace had been designated assistant chiefs
of the Division for program and development and for
operations, respectively. C.C. McDonald became chief
of the newly created General Hydrology (GH) Branch.
Frank Barrick, Jr., was named administrative officer.
A.M. Piper and G.E. Ferguson were appointed as
Division hydrologists for the Pacific Coast area and the
Atlantic Coast areas, respectively. The remaining Division
hydrologist posts were filled soon after: H.C. Beckman
for the Mid-Continent area (July 1957) and S.K. Jackson
(Apr. 1957) for the Rocky Mountain area.

The Branch chiefs concurrently were selecting those
who were to fill the positions of Branch area chief. As
of the end of the decade, the following appointments had
been made: for the Atlantic Coast, H.C. Barksdale (GW);
for the Mid-Continent, no appointments; for the Pacific
Coast, H.B. Kinnison (SW) and H.E. Thomas (GW); for
the Rocky Mountain area, F.C. Ames (QW), F.M. Bell
(SW), S.W. Lohman (GW), and H.V. Peterson (GH).

The Atlantic Coast headquarters was in a part of the
recently rented space in Arlington Towers (renamed
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UNITED STATES GEOLOGICAL SURVEY
OFFICE OF THE DIRECTOR

(From WRD Organization and Personnel Manual July 1, 1957.)

Figure 3. Plan of organization, 1956.
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‘““River House’’ in the early 1980’s), an apartment
complex in Rosslyn, Arlington County, Va. Space for the
Pacific Coast and the Rocky Mountain areas headquarters
staffs was in the Geological Survey field centers in Menlo
Park, Calif., and Denver, Colo., respectively. In the Mid-
Continent, Beckman remained at his former headquarters
at Rolla, Mo., through the end of the decade. The
objectives of the organizational changes were summarized
by Director Nolan (from House Hearings on the fiscal
year 1958 budget, p. 5) as follows:

““To meet its responsibilities in the phase of water
economy which the Nation is now entering, the
Geological Survey, during the 1957 fiscal year,
began a reorganization of its water resources
program so as to emphasize and develop funda-
mental and applied research projects, thus assuring
progress on those fronts commensurate with con-
tinued progress in our basic-data program. Con-
currently the Water Resources Division itself was
reorganized to enable it effectively to meet the
challenge of the future.”’
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PArT II—THE NATIONAL PROGRAM,

ITS NATURE AND FuUNDING

The term ‘‘national program’’ as used in this volume
denotes the total nationwide activity of the Division. Dur-
ing the decade, its two primary elements, systematic data
collection and project investigations, did not change
greatly from earlier years except that growth continued.
The data-collection activity is illustrated in table 3. The
period of time required to obtain adequate information
on a specific type of data at a given location varied from
a period of months to many years. The results normally
were tabulated in special series of reports that required
a minimum of text.

The findings from the project investigations were
expressed through reports that typically described the
presence or movement of water. Sufficient information
also was given about the geologic and physical environ-
ment to assist in developing water supplies or in resolv-
ing various water problems. Problems included those
associated with water supply, flood protection, and
pollution. Some projects were research oriented. Water
records often provided needed background information
for hydrologic investigations, as did geologic reports and
maps from the Geologic Division and topographic maps
from the Topographic Division (now National Mapping
Division).

The composition of the national program was by no
means simple, and its method of funding was unique,
especially when compared with agencies outside the U.S.
Geological Survey. The work of the Division was accom-
plished under four major programs. The largest, the
Federal-State program, commonly referred to as the
‘‘co-op’’ program, was made up of many field projects,
each of which was supported by contributions of State or
municipal funds nearly always ‘‘matched’’ by equal or
slightly lesser amounts of Federal funds appropriated for
that specific purpose. During the decade, the cooperative
program (local, plus Federal funds) used slightly more
than half of the funds available to the Division from all
sources.

Next in size was the work conducted for, and with
funds provided by, other Federal agencies. Such funds
were transferred to the Survey under the authority of the
Economy Act (see pt. II, Investigations funded by other
Federal agencies). This work comprised about 28 percent
of the total program of the Division during the decade.

Third in size was the Federal program, which was
supported by the remaining portion (nearly one-half) of
the direct appropriation after the Federal funds designated
for matching State and municipal funds were allocated to
the co-op program. The Federal program, which the
Division had relatively wide latitude in shaping, accounted
for about one-fifth of the overall activity.

Two other very small increments in the national
program were the soil and moisture conservation program
and the permittees and licensees of the Federal Power
Commission. Permittees were supported by a separate
item in the Survey’s appropriation bills, and licensees used
contributions from the various power companies.
Together they accounted for less than 1 percent of the
Division’s total funds.

Each of the above segments of the national program
were in existence prior to, and continued during and
beyond, the decade. They did vary in magnitude, depend-
ing on budget proposals, congressional appropriations,
and funds available from States and municipalities and
from other Federal agencies. Some secondary items were
eliminated in favor of emerging items of greater priority
and some were lost because of changes in budget patterns.

The foregoing description of the elements of the
national program, as used in the allocation of funds
received, was somewhat different in terminology from that
used in annual budget presentations. The budget format
was required largely to conform to authorizing legislation.
Tables 4 and 5 show a cross-section of the funding from
annual budget presentations, one near the beginning and
the other near the close of ths decade. Note that the long-
standing term ‘‘gaging streams appropriation’’ was
dropped during the decade. The events leading to the
appropriation by Congress for each fiscal year of the
decade are summarized in Part II under Annual Budgets
and Congressional Appropriations.

THE COOPERATIVE PROGRAM WITH STATES
AND MUNICIPALITIES
The cooperative programs with more than 200 State

and municipal agencies comprised the largest and
strongest segment of the Division’s activities, and enjoyed

PART II—The National Program, Nature and Funding 27



a sizable growth and stability during the decade. Each
program was composed of one or more individual studies
or investigations, referred to as ‘‘projects.’” Some
projects, such as the collection of streamflow records,
continued indefinitely. Others, such as ground-water
studies, had a life of perhaps two or more years. Planned
jointly, but normally conducted and reported on by the
Division, the cost was shared essentially on a 50-50 basis
by both parties, Federal and local.

ITS NATURE AND HISTORICAL BACKGROUND

The advantages of such a joint approach to water-
resources studies of mutual interest were first demon-
strated in California in the late 1890’s (Follansbee, v. I,
p- 108). These jointly financed programs grew steadily
because of strong support from the cooperating States
and municipalities; however, the principle of 50-50

cooperation was not specifically defined in the appropri-
ation language until the 1931 fiscal year. Under the new
language, a specific appropriation was identified for use
in matching State and municipal contributions, but with
the specification that the Federal monies could not be used
to finance more than 50 percent of the cost of any
investigation. Because State and municipal offerings were
usually far from firm at the time of the House and Senate
hearings, the Congress also indicated at that time that it
would consider annual deficiency items in amounts to meet
the final offerings.

Contributions by individual States at the beginning and
at the end of the decade are shown in table 6. Every State
had been participating in the cooperative program for
surface-water investigations long before the beginning of
the decade. As of August 1953, 43 States were cooperat-
ing in the financing of ground-water investigations and
15 in quality-of-water and sediment studies (statement
by Paulsen before the Association of Western State

Table 3. Types and numbers of water records collected by U.S. Geological Survey during FY 1950*

Direct appropriation® Other funds Totals
Type of Record . — : -
Daily Periodic Daily Periodic Daily Periodic

Stream records

Stage ...coivvevirnirsnmsninranive gs 1,312 303 717 76 2,029 379

Water discharge................. 4,372 988 1,865 169 6,237 1,157

Sediment discharge............. 4 12 114 30 158 42

Chemical quality................ 165 884 31 120 196 1,004

Temperature ..................... 308 3,413 84 904 392 4,317
Reservoirs, lakes, and ponds

Water level..............c........ 367 126 106 22 473 148

Reservoir content............... 79 44 89 15 168 59

Chemical quality................ ... 2 T — 17 ' ' s 40

TEMPELAtUTe .covsiwe sonmsvwenssse sswmmes 192 s {0 - 162
Springs records

Water level. ... smscommvsmansn s 51 321 1 21 52 342

Chemical quality.. cossmenmmoses  swonses B0 - e 17 e 97

Temperature ..................... 1 1598 secenes 17 1 175
Ground water records

Water level..........ccceevneeen. 826 13,099 34 5,611 860 18,710

Well discharge .................. 183 1,520 3 22 186 1,542

ROChATEE oo cxsuvs siommaussimatmoins i 3 209. e wenesssem 3 209

Chemical quality................ ... 2696 . iaas 460 - oo 3,156

Temperature ......ccoeevvvveenee veennns 1,660 ....... 213 e 1,873
Snow measurements

Depth OnlY..vuvmmsassusesmmsnses swasiss 85  sesess 2 . e 37

Water content.........cocevvevees rvaens 210 s L s 211

'From FY 1952 Estimates of Appropriations, table 7, p. 72.

?Includes Federal program, Federal-State program, and also State and municipal funds.
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Table 4. Sources of funds for water-resources investi-
gations for FY 1948!

Gaging streams appropriation 1948
Obligations
Cooperative funds............................ $2,013,543
Noncooperative funds
Water resources of Alaska............. 39,804
Federal gaging stations................. 159,613
Compact requirements.................. 152,918
Water investigations for other
Federal agencies..................... 321,117
Ground-water program to meet
Federal needs......................... 34,885
Quality-of-water program to
meet Federal needs.................. 91,528
Research and development............. 46,047
Other public service..................... 181,870
Printing of reports (comparative
transfer in 1948 and 1949)........ 75,000
Total direct appropriations or -
EStIMALES ...t eneeeeeeneeeaneeeaneeeananns $3,116,325
State and municipal cooperative -
offerings........ocoovvviiiiiiiiiiin.. $2,026,909
Funds received from other Federal agencies
Interior Department.....................
Bureau of Reclamation............... $689,410
Office of Land Utilization........... 35,222
Office of Indian Affairs.............. 20,126
Geological Survey-Geologic
DIVISTONG s 1005 smissionss ommmms smsmss sumarrn 12,273
Fish and Wildlife Service........... 4,345
Bonneville Power Administration.. 750
National Park Service................ 600
National Defense Establishment
Department of the Army............ 586,147
Department of the Navy............. 7312
Department of State..................... 105,941
Department of Agriculture
Forest Service............cocvvuennn... 582
Soil Conservation Service........... 300

Department of Commerce
(Weather Bureau)..................... 90

Tennessee Valley Authority........... 78,184
Atomic Energy Commission........... 11,733
Federal Security Agency
(Public Health Service).............. 5,825
Public Works Authority (Virgin
TSIANASY ..c.c. s vt scirn s s s s 592
Veterans Administration............. 455
Federal Power Commission.........  .............
Total funds received from other
Federal agencies....................... $1,559,887
Permittees and licensees of -
Federal Power Commission............ $40,485
Grand total...........covvvninnnn... $6,743,606

!Format and dollar amounts taken from FY 1950 Budget Justifica-
tions, U.S. Geological Survey, p. 99-100.

Table 5. Sources of funds for water-resources investi-
gations for FY 1957*

Water-Resources

o g Obligations
Investigations
Geological Survey appropriation........ $8,511,012
States, counties and municipalities:
Reimbursements, matched........... 4,106,045
Reimbursements, unmatched........ 63,586
Direct State payments................ 963,470
Permittees and licensees of the
Federal Power Commission........... 153,927
Miscellaneous non-Federal sources..... 41,073
Bureau of Reclamation.................... 1,112,406
Department of Agriculture............... 337,673
Department of the Army.................. 1,350,410
Department of State....................... 104,787
Atomic Energy Commission............. 348,529
International Cooperation
Administration..........oocevevviiiiinnn. 435,377
Miscellaneous Federal agencies......... 402,355
Total...oooviviiiiiiiiie, $17,930,650

Soil and moisture conservation:

Geological Survey appropriation... $129,466

Grand total.........ccoeuveeunennn... $18,060,116

!Taken from FY 1959 Budget Justifications, U.S. Geological Survey,
p. 168.

Engineers, Aug. 1953.) Total annual contributions (in
$1,000 units and including direct expenditures as shown
below) by State and municipal agencies during the decade
were as follows:

Fiscal Year Amount Fiscal Year .  Amount
1948 $2,027 1953 $3,500
1949 2,512 1954 3,706
1950 2,770 1955 5,060
1951 3,100 1956 4,599
1952 3,250 1957 5,070

Thus the cooperative program for fiscal year 1957
in dollars was more than twice that for 1948. In fiscal
year 1957, the SW Branch administered about 55 percent,
the GW Branch about 37.5 percent, and the QW Branch
about 7.5 percent of the program. The major obstacle
encountered under the cooperative program during the
decade was an attempt by a well-drilling company to
eliminate funds for ground-water activities, which is
described later in Part II, Annual Budgets and Congres-
sional Appropriations.
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THE COOPERATIVE AGREEMENT

The terms of the standard agreement under which the
Division conducted cooperative work with State and
municipal agencies had historically been brief, simple,
informal, free of legalistic language, and relatively stable
with respect to time. Its success was likely due to the fact
that the negotiating parties, Federal and local, were
already acquainted, had mutual respect and trust, and
found the format advantageous to both. The agreement
forms, previously revised in 1940, were used through
fiscal year 1952. There was a common initial sheet and
the second page had a separate format for surface-water
and ground-water investigations. The surface-water
format specified that all operations and records (such
records were essentially streamflow data) should be open
to the inspection of both parties and also that the original
records should be deposited with the Survey. The ground-
water format required the prompt release of records and
reports to public inspection. Also available were standard

forms for use in providing additional funds to an already
active program during the year and for continuing a
cooperative investigation into a second or later year.

A new agreement form (fig. 4) was developed by the
Survey for use beginning with the 1953 fiscal year. It was
changed slightly in order to make the cooperative agree-
ments of the Geologic, Topographic, and Water Resources
Divisions as nearly similar and consistent as possible. The
new format, to be used by all branches of the Division,
included some changes that were significant. Although
still specifying that the investigations be under the direc-
tion of an authorized representative of the Survey, the
matter of work supervision and approval of expenditures
was deleted. Added were provisions that the investiga-
tions in progress be open to inspection by either party and
that either party could end the agreement upon 60 days
written notice.

Agreements generally covered all investigations to be
conducted by a single branch for a particular cooperator.
Thus, within the Division, there were two and even three

Table 6. State and municipal funds used in cooperative water-resources investigations at beginning and end of decade

State 1948 FY! 1957 FY* State 1948 FY' 1957 FY?
Appropriated Obligations Appropriated Obligations
Alabama............. $19,495 $167,800 Nevada.............. $24.252 $31,595
Arizona.............. 47,448 127,414 New Hampshire... 11,239 20,881
Arkansas............ 27,721 54,079 New Jersey......... 36,406 132,282
California........... 109,345 430,141 New Mexico....... 67,063 193,296
Colotado: i s: consss 58,849 111,786 New York.......... 128,607 263,696
Connecticut......... 15,750 36,600 North Carolina..... 42,433 123,079
Delaware............ 3,797 29,662 North Dakota....... 26,401 36,418
Florida............... 90,151 201,362 Ohio................. 72,268 153,051
GEOTZIA. ;v soiss i o 26,400 104,489 Oklahoma........... 54,028 116,527
Guam?..........ooee e 20,090 OTregon ....c..cscowss 32,067 70,189
Hawaii*.............. 63,100 107,936 Pennsylvania....... 86,615 175,174
Idaho................. 41,362 63,026 Rhode Island....... 4,600 24,742
11570 (o) TP me———— 27,833 72,637 8amoad.: ucossssniie  wesseasasseavas 1,738
Indiana.............. 49,345 152,585 South Carolina..... 14,373 36,413
Towa................. 39,201 60,603 South Dakota....... 1,989 27,569
Kansas. : sossssssesnes 35,381 91,556 Tennessee........... 33,718 89,827
Kentucky ... vusonasn 28,090 144.745  TeXaS ivus savnsms sevis 158,459 369,883
Louisiana............ 37,983 166,675 Utah.................. 51,971 114,909
MAINe: s ammasoms 8,499 12,594 Vermont............. 7,260 8,560
Maryland............ 41,727 61,581 Virginia............. 45,403 70,627
Massachusetts...... 36,093 49,582 Virgin Islands.....c  comsesemsenses ¢ shsmeseseress
Michigan............ 59,562 92,475 Washington......... 72,353 129,793
Minnesota........... 19,458 126,879 West Virginia...... 14,778 36,220
Mississippi.......... 11,551 61,424 Wisconsin........... 26,149 50,460
MISSOUTL cossmas vms 23,700 40,061 Wyoming........... 33,645 65,736
Montana............. 27,098 57,096
Nebraska............ 31,893 81,972 Total........ $2,026,909 $5,069,515

'FY 1948 values taken from FY 1950 Justifications for Appropriations, U.S. Geological Survey, p. 87-88.
2FY 1957 values taken from FY 1959 Estimates of Appropriations, U.S. Geological Survey, p. 119. Fiscal year ended on June 30 of year shown.

*Trust Territory.
*Territory.
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COOPERATIVE AGREEMENT
FOR INVESTIGATION OF WATER RESOURCES

THIS AGREEMENT is entered into as of the day of : 19 .
by the GEOLOGICAL SURVEY, UNITED STATES DEPARTMENT OF THE INTERIOR,
party of the first part, and the

, party of the second part.

1. The parties hereto agree that subject to the availability of appropriations and in accordance
with their respective authorities there shall be maintained in cooperation an investigation of the
water resources of

2. The following amounts shall be contributed to cover all the cost of the necessary field
and office work directly related to this investigation, but excluding any general administrative
or accounting work in the office of either party and excluding the cost of publication by either
party of the results of the investigation:

(@ 3 by the party of the first part
during the period to
of which amount of portion may be held in reserve, for later release if funds permit, in
order that the available Federal funds may be distributed proportionately among the
cooperating States and municipalities.

b $ by the party of the second part
during the period to .
(c) Additional amounts by each party during the above period or succeeding

periods as may be determined by mutual agreement and set forth in an exchange of letters
between the parties.

3. Expenses incurred in the performance of this investigation may be paid by either party
in conformity with the laws and regulations respectively governing each party, provided that
so far as may be mutually agreeable all expenses shall be paid in the first instance by the party
of the first part with appropriate reimbursement thereafter by the party of the second part. Each
party shall furnish to the other party such statements or reports of expenditures as may be needed
to satisfy fiscal requirements.

4. The field and office work pertaining to this investigation shall be under the direction
of an authorized representative of the party of the first part.

5. The areas to be investigated and the scope of the investigation shall be determined by
mutual agreement between the parties hereto or their authorized representatives. The methods
of investigation shall be those usually followed by the party of the first part subject to modifica-
tion by mutual agreement.

6. During the progress of the work all operations of either party pertaining to this investi-
gation shall be open to the inspection of the other party, and if the work is not being carried
on in a mutually satisfactory manner, either party may terminate this agreement upon 60 days
written notice to the other party.

7. The records and reports resulting from this investigation shall be released for public
inspection as promptly as possible. Both parties shall have the privilege of publishing the reports,
provided that the reports published by either party shall contain a statement of the cooperative
relations between the parties.

GEOLOGICAL SURVEY
UNITED STATES DEPARTMENT OF THE INTERIOR

By

By

Figure 4. Cooperative agreement form in use from FY 1953.
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agreements per year for a sizable number of cooperating
agencies. These were sent to the headquarters of the
appropriate branch and reviewed. If the agreement as
proposed was not of the standard type, or if it involved
new or unusual types of direct expenditures, the members
of the Division’s cooperative committee would give it joint
consideration. Before final approval by the Director, the
proposed agreement might even receive attention by the
Bureau-level review committee to assure that any new
and unwise feature or condition would not become an
unfortunate precedent.

DEVELOPING THE ANNUAL PROGRAMS

Methods used to develop estimates of cooperative
offerings as a basis for justifying Federal matching funds
(referred to as Federal-State program funds) in the annual
appropriation were somewhat similar to those in use
before and after the decade. District chiefs, who main-
tained close contact with State and municipal cooperat-
ing officials, submitted initial estimates of offerings in time
for the Washington headquarters staff to prepare the
preliminary budget estimates, perhaps 15 months in
advance of the start of each fiscal year. The estimates
varied greatly; at that early period, many cooperating
officials could provide no more than amounts requested
of legislatures or municipal boards. A second and later
estimate was forwarded from the field for use in prepar-
ing the Survey’s formal estimates to the Bureau of the
Budget and revisions to those values were reported
through District officials for use in the preparation of the
budget justifications to the Congress. In some years,
members of the House and Senate Appropriation Sub-
committees, aware of the ever increasing refinement,
would ask for the latest estimate at the time of the hear-
ings, and would adjust the budgeted Federal matching
funds upward if doing so appeared necessary to provide
for 50-50 matching.

Following the reorganization of the Washington, D.C.,
office in April 1948, cooperative proposals were reviewed
by a team composed of representatives of each branch
(usually the chief or assistant chief) with a chairman from
the PC Branch or, later, the chief of the Planning Section.
Cooperative projects were identified within each local
cooperative program (agreement) and each was reviewed
with respect to such factors as objective, degree of national
interest, and need for interbranch assistance. The organi-
zation of this review function changed slightly during the
decade. For example, the 1957 cooperative proposals
were sent to the appropriate Branch for review and
approval, then on for review by the Division program
staff. Once approved by the CHE, the agreements were
sent to the Director for formal approval.
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Beginning with fiscal year 1949, the districts were
asked (by WRD Circular dated June 7, 1948) to execute
and forward two new forms with each signed cooperative
agreement. One, a fiscal abstract, was to expedite the
processing time in Washington and reduce the chance of
error in interpreting the sometimes complex terms of
agreement. The second gave descriptive and justification
data needed in budgeting and planning. The WRD Cir-
cular dated June 21, 1948, to the districts soon followed,
which defined the policy under which cooperative agree-
ments should be reviewed prior to acceptance. Probably
the most comprehensive cooperative policy statement up
to that time, the Circular reflected the criticism leveled
at the cooperative program during the House hearings a
year earlier. Earlier prohibitions were restated, such as
the solicition of cooperation and test drilling for water
development. It further stated that test-hole drilling to
define hydrologic conditions would preferably be done
under private contract, and all programs were to have
broad public value and sufficiently stable support so as
to assure completion of the roject.

Usually the appropriated Federal matching funds were
somewhat less than the total of all estimated offerings at
the beginning of the fiscal year. To spread the Federal
funds equitably among all cooperative projects, includ-
ing those for which offerings were not yet firm, the Divi-
sion applied an ‘‘abeyance’’ which was used frequently
and successfully during the decade. For example, if the
appropriated Federal matching funds were sufficient to
match only about 95 percent of the most recent estimate
of local funds, the field allotments would be prepared with
a 5-percent abeyance. That is, for each $1 of local funds
contributed, 95 cents of Federal funds would be made
available. As the new fiscal year progressed, the local esti-
mates that remained gradually became firm. Although a
few estimates of local funds available were larger than
the anticipated amounts of Federal funds because of sud-
den needs for new investigations, more project costs tend-
ed to be less than originally estimated and the initial
abeyance (as high as 25 percent in 1 year) usually was
either eliminated or greatly reduced. Although the abey-
ance complicated the fiscal procedures somewhat, it was
a helpful device because it gave the needed flexibility and
was often a means of financing critically needed new
projects not included in the earlier estimates. Officials of
cooperating agencies generally recognized the need for
the abeyance, and did not object to paying slightly more
than 50 percent of the cost of the investigations when Fed-
eral funds were inadequate. Major cooperators in one or
two States, however, applied a similar abeyance on the
State side which tended to assure them the exact 50-50
ratio of funding.

Although allocation of funds was made directly from
the office of the CHE to the District offices of the three



operating branches, the chief of each of those branches
continued to have responsibility for the planning and
execution of his program and the reporting of the findings.
Many major State cooperating agencies had a separate
agreement with two and sometimes all three of the
Division’s operating branches. Such coordination as was
required on cooperative projects across Branch lines was
done voluntarily by the District chief and sometimes by
the cooperators. No formal coordination mechanism was
available at the Washington office. Major issues were
settled either by the Branch chiefs or, when desirable,
by the CHE.

The administrative and overhead costs of the coopera-
tive program incurred by the Washington office were
supported by charges against each of the allotments of
Federal funds made to the districts to match State and
municipal offerings. These overhead charges usually
amounted to about 10 percent of the Federal allotments,
or about 5 percent of the total cooperative program. Such
“‘top costs,’” of course, reduced the amounts that could
be used directly for field work. An effort was made by
the Survey in the 1948 budget proposals to add
$220,000 to the ‘‘Other Public Service’’ item under which
Washington office overhead costs for other programs were
supported. The $220,000 item was roughly 5 percent of
the total (from both sides) cooperative program. Although
the item was approved by the Bureau of the Budget, it
was disallowed by Congress.

COOPERATOR RELATIONS AND NATIONAL SUPPORT

Relations with cooperators during the decade generally
were excellent as can be judged by the rapid growth of
the program. Cooperative activities with counties and
cities usually were free of problems. At times, however,
some of their officials did seek engineering advice from
Survey personnel that was outside the scope of the cooper-
ative study and the Survey’s authority. This problem was
solved usually by the cooperator engaging the services
of a private engineering consultant who was experienced
in using project findings as a base for decisionmaking.
Some States had water-oriented agencies that employed
hydrologists who conducted water-resources studies
outside the cooperative program but paralleling those of
the Geological Survey. An effort was made, through
negotiation, to avoid duplication of effort under such dual
programs.

One of the features of the Federal-State program that
required considerable negotiation with cooperating offi-
cials of State agencies was the policy on so called “‘direct
expenditures.”” Under this arrangement, the cooperator
was given credit for other types of support unlike the nor-
mal ‘‘repay’’ arrangement wherein the State or municipal

cooperator provided his share of funds according to
previous agreement. The most common direct expendi-
ture was credit for State employees assigned to the project.
Other credits reflected the cost of equipment or utilities
furnished, such as electric current in space provided by
the cooperator. A few cooperating officials claimed as a
proper credit to the State side that portion of their own
salaries that they spent on the administration of the cooper-
ative work. Such ‘‘evaluated services’’ sometimes were
also applied to others on the cooperator’s staff who
conducted a variety of tasks associated with the program.

By its nature, work conducted as a direct expenditure
credit to the cooperative agreement generally was more
difficult for District supervisors to monitor and control
than that conducted by their own staffs. For this
reason, work conducted under a direct expenditure was
not encouraged, particularly during periods when District
staffs could be readily enlarged through recruitment to
meet program needs. Although the total direct disburse-
ments by State and municipal cooperating officials under
the cooperative program increased from $685,000 in fiscal
year 1948 to more than $963,000 in fiscal year 1957, the
ratio of direct expenditures to total local cooperative funds
during that period decreased from about 34 percent to
19 percent.

Division programmers took courage in 1953 from
emphasis given by President Dwight D. Eisenhower in
his State of the Union message when he called attention
to the need for a sound natural-resources program. The
President confirmed his views in a message to Congress
on July 31 of that year. Among other measures, he
advocated land and water conservation programs including
“‘the replenishment of ground-water reserves’’ and urged
‘““maximum cooperation’’ with the States and local
communities (H. Doc. 221, 83d Cong., 1st Sess.).

THE FEDERAL PROGRAM

The Federal program (referred to within the Division
as the ‘‘Non-cooperative program’’ prior to fiscal year
1951) was composed of those activities that were funded
directly by Congressional appropriation to meet objectives
not covered under the Federal-State program or in work
for other Federal agencies. This included independent
research, studies of widespread national value, and work
to which the Federal government became specifically
committed. The Federal program had its origin in the first
Congressional appropriation made specifically for stream
gaging in 1894 (Follansbee, v. I, p. 70). Although
subsequent annual Federal appropriations grew steadily,
so did the amounts of money contributed by the States
to augment investigations of greatest interest to them.
Thus, the plans for use of Federal funds were influenced
in the direction of mutual interest, especially during the
1920’s when annual State contributions were larger than
the appropriations from Congress.
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In fiscal year 1929, when the Congress began appropri-
ating funds specifically to match State and municipal con-
tributions, a small balance of other (non-cooperative)
funds remained in the appropriation that were not com-
mitted to cooperative work. These became Federal pro-
gram funds. So much of the Division’s attention up to that
time had gone into the vigorous cooperative program that
this residual, for studies of ‘‘a purely Federal character,”’
was referred to in the 1940’s as ‘‘a remainder for other
purposes’’ (Follansbee, v. IV, p. 4).

Despite the fact that the Federal program did not get
the same enthusiastic congressional support that the
Federal-State program enjoyed (in which $2 of work could
be accomplished with $1 of Federal funds), the importance
of adequate funding for the Federal program was well
recognized by the Survey and amounts budgeted for it
were defended vigorously. The steady and large growth
of the Division’s overall program, nearly all of which was
designed to meet the needs of States, municipalities, and
other Federal agencies, did leave unfinanced certain types
and areas of investigation that were essential to a balanced
national program. For example, research in new methodo-
logy and the development of new equipment were required
to assure the greater efficiency of all future investigations.

At the beginning of the decade (fiscal year 1948), the
Federal program was composd of nine specific items (see
table 4). The financial support for the network of Federal
gaging stations and for the ‘‘compact requirements’’ (U.S.
and Canada) were longstanding. The ‘‘other public
service’’ item, also longstanding, included the preparation
of reports and compilation of data in response to inquiries
outside the scope of the cooperative programs. Newer
items, first financed in fiscal year 1947, included support
of the Federal observation-well program, regional water-
quality laboratories, interstate sediment investigations,
water-resources studies in Alaska, water investigations for
other Federal agencies, and research and development.
The amount appropriated ($1,038,500) was about 40 per-
cent of the entire ‘‘gaging streams’’ appropriation.

By the end of the decade, the appropriation for the
Federal program had increased to $2,836 million (fiscal
year 1957), an increase of 270 percent over that for fiscal
year 1948. It was, however, only about one third of the
total Water Resources Investigation (formerly ‘‘gaging
streams’’) appropriation. Other new activities that were
added during the decade included flood and drought
studies, flood-frequency analysis, radioactivity of water
resources, and hydrologic studies of mining and oil field
areas.

In the budget for fiscal year 1951, the nine items
formerly under the Federal program were regrouped
under four major items and continued under the same
headings for the balance of the decade. The items under
the Federal program will be described for the entire
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decade under the headings and subheadings used first in
fiscal year 1951.

STREAM-GAGING ACTIVITY

The item for stream gaging was by far the largest in
the Federal program and was administrated by the
SW Branch. Its several parts are described below.

Collection of Basic Records

This subitem pertained to a network of Federal base
gaging stations that was established long before the
beginning of the decade (Follansbee, v. IV, p. 84). These
stations, in which the obligations and interest of the
Federal Government were paramount, provided data
required in the solution of interstate and international
problems and in the planning, construction, and opera-
tion of Federal water-resources projects (see 1949 fiscal
year Justification of Appropriations). By the end of fiscal
year 1947, the network consisted of 218 stations, and at
the end of the decade the number had increased to 245.

Flood and Drought Studies

Although special reports that documented water levels,
streamflows, rainfall, and other pertinent hydrologic data
during major floods and droughts had been made by
Division personnel for many years, it was not until fiscal
year 1951 that funds were appropriated specifically for
this activity. These funds provided the means for the
SW Branch to train and maintain a group of flood
specialists, the activities of which are graphically
described in Paulsen’s monthly report for December 1955
to the acting Director. Paulsen stated that ‘‘the training
of a corps of flood specialists during past years as part
of the Survey’s surface-water investigation ‘paid off’ this
fall and winter. Immediately after the record-breaking
flood in the Northeastern States, these specialists began
arriving at the flooded areas from all parts of the country
to collect data on the flood that will be used for planning,
rehabilitation, and basin development for years to come.
Again in December these specialists were dispatched to
the California-Oregon flood area and are currently mak-
ing field surveys and calculating floodflows at critical
points and preparing a second major flood report within
a 4-month period. The speed with which men and equip-
ment, without regard to holidays and normal working
hours, were dispatched from other work in widely scat-
tered points and quickly organized into small groups mov-
ing from one point of study to another in the face of broken
dams, highways, and communication systems is considered



to be an organizational triumph. Also a record is the speed
with which the preliminary report on the Northeastern
Flood was completed (17 weeks) in order to provide flood
facts for the Corps of Engineers and other users.”’

As shown in table 7, there were 28 major floods during
the decade, an average of about three per year. Of these,
24 were covered by flood reports prepared by personnel
of the SW Branch. The funds appropriated for such
surveys were modest in relation to needs. They varied
from $45,000 in 1951 to $60,000 in 1956, with an annual
average of about $52,000. Additional funds were received
from supplemental appropriations as indicated in table 7,
and from the local District offices to the extent that monies
could be diverted by rescheduling cooperative and other
projects. Such funds also were used for the rehabilitation
of flood-damaged gage structures.

The major drought under study and reported on under
this subitem occurred in the Southwest beginning in the
mid-1940’s. Studies began in 1952 and continued during
1953. The report on the California portion, where the
drought had eased, was published as WSP 1366 in 1957.
District activity statements include numerous other
drought studies.

Flood Control and the Slope-Area Measurement

The SW Branch personnel had already attained exper-
tise and experience in flood studies by the beginning of
the decade, but the national significance of this work was
not fully realized until later. W.B. Langbein, one of the
pioneers in the development of modern flood surveys and
reporting, contributed, in 1978, the following background
statement under the above subject heading:

““The Independence Day celebrations in the southern
tier of New York in 1935 were disrupted by severe thun-
derstorms that raised rivers there to new highs and caused
great damage (WSP 773-E, 1936), but the most significant
aspect of that event was the first systematic application
of the slope-area technique to determine flood discharges
that were beyond the scope of the small stream-gaging
program of that day. One of the other aspects that made
the slope-area technique so important was that this innova-
tion occurred 1 year before the enactment of the Flood
Act of 1936 which launched the national program of flood
control as a Federal obligation (Follansbee, v. III, p. 62).

““That Act created an enormous demand for informa-
tion about floods that exceeded by far anything then
known. Data were sought on floods of an extraordinary
nature, about the intense destructive flood that occurs
within a few minutes time and then is gone leaving a
devastated valley behind. Data were needed on the
extreme rare flood that might endanger the numerous
flood-control dams, for it was unacceptable that a dam

built for flood protection could be itself a victim of a flood,
adding to, rather than subtracting from, the loss of life
and property.

‘“The slope-area technique was the only method avail-
able for answering the questions, and indeed an alliance
established after the 1936 Act between the USGS and
Corps of Engineers, for providing the key data, allowed
the flood-control program to move ahead. The key men
were Gail Hathaway of the Corps and Carl Paulsen of
the Survey.”’

Evaluation and Compilation of Records

The program began in fiscal year 1951 with a request
for a modest amount ($25,000 in 1951 and the same
amount in 1952) for ‘‘an evaluation’’ of streamflow
records pertaining essentially to rivers in the Columbia
River basin. Early work revealed that the format used in
summarizing the evaluated records held promise in short-
ening the search time for the many users of the records.
The fiscal year 1952 appropriation provided about
$237,000 for a nationwide accelerated effort using the
Columbia River basin as a ‘“pilot study.’” About 12 per-
cent of the nationwide project was completed by the end
of 1952. An even heavier work schedule was applied in
1953, using an allotment of $315,000. The rate of
progress increased again in 1954, under a $395,000
allocation, and the project was about 45 percent complete
at year end. Funding was reduced in 1955 ($340,000) and
1956 ($370,000) and, by the end of the decade, the project
was about three-fourths finished with completion sched-
uled for fiscal year 1958. :

As stated in the fiscal year 1955 Justification for
Appropriations (p. GS-41), the program involved
“‘reviewing, filling in gaps, and summarizing all available
surface-water records in most usable form.’’ The compila-
tion was designed to ‘‘save a tremendous amount of time
and research’’ in answering ‘‘the thousands of individual
requests for streamflow records received each year.
For example, a single inquiry has taken the researcher
into as many as 50 separate volumes.’’ Use of the compila-
tion reduced the time required to determine flood
frequencies to about one-fourth the amount previously
required. The results were published during the decade
by ¢‘parts’’ (geographic subdivisions of the country, each
comprising one or more river basins) in Water-Supply
Papers 1301 through 1319 and 1372.

Flood Frequency Analysis
This project, under which the probable frequency of

occurrence of floods of various magnitudes was deter-
mined from studies of streamflow records of past years,
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Table 7. Major floods during 1947-57 decade and coverage by USGS hydrologists®

Estimate of

Date r— USGS Approximate current cost
report damage?® of report and
rehabilitation
1947 Sept.-Oct.  Florida and North Carolina.................. None $59,000,000 $75,000
1948  April Red River of the North....................... None 19,000,000 45,000
...... May-June  Columbia River basin......................... WSP 1080 102,700,000 3250,000
...... June-July Arkansas....................eeeeeiiiiin..... None 14,500,000 35,000
1949 Jan. New York-New England..................... Circ. 155 6,000,000 30,000
...... May Trinity River, Texas........................... None 14,000,000 40,000
...... June Upper Potomac River basin, Virginia...... None 9,000,000 35,000
1950 Apr.-May  Missouri River basin, North Dakota-
South DakKOota....u sess sus s s s sves somwass WSP 1137A 9,710,000 45,000
...... Apr.-June  Upper Mississippi River and Lake
Superior basin, Minnesota.............. WSP 1137G 5,000,000 ......ccennneees
...... Apr.-July Red River of the North basin................ WSP 1137B 32,990,000 40,000
...... May-June  Southeastern Nebraska........................ WSP 1137D 60,000,000 50,000
...... Oct.-Nov.  California and Oregon........................ WSP 1137E 10,000,000 70,000
...... Nov.-Dec. Central Valley basin, California............ WSP 1137F 31,500,000 .......ceeenenn
1951 July KanSas-MiSSOUT « . sssois suws s s ssis sorssivans WSP 1139 870,240,000 4225,000
1952 Mar.-Apr. Missouri River basin.......................... WSP 1260B 179,000,000 5125,000
...... Apr. Upper Mississippi River......................  WSP 1260C 30,000,000 50,000
...... Apr.-June  Utah and Nevada...............................  WSP 1260E 10,000,000 .................
...... Sept. 877111 1 (I ) & Jp—————————— . ] - 69,11 7.% 11,950,000 35,000
1953  Jan. Western Oregon and northeastern
California...........ccocevvvvieriiieninnnn.. WSP 1320D 5,000,000 30,000
...... Apr.-June  Louisiana and adjacent States................ WSP 1320C 34,770,000 ....cooevennnnn
...... May-June  Missouri River basin in Montana........... WSP 1320B 8,600,000 ...ioooieumanmins
...... June Northwestern Iowa............................. WSP 1320A 26,000,000 .......eeeenenn.
1954 May-June  IOWa.......ooooviiiininiiiiiiiiiiiiiiiiianns WSP 1370A 27,970,000 50,000
...... Sept. New Jersey to Maine.......................... WSP 1370C 623,600,000 ....cceiinnnnn
...... Oct. Chicago area.................ceeevvevevennn..... WSP 1370B 25,000,000 35,000
1955 Aug.-Oct.  Northeastern States............................ WSP 1420 457,700,000 310,000
...... Dec. California, Oregon, and adjacent States... WSP 1650 190,000,000 8410,000
1956 Aug. Southwestern Pennsylvania and
adjacent States..................eeuennnnn. WSP 1530 6,000,000 ..iiiossinasoniss
1957 Jan.-Feb. Southeastern Kentucky and adjacent
States...oveeiiiiii WSP 1652A 61,000,000 80,000

'Adapted from table dated December 30, 1964, prepared by Plans and Operations Section (Wallace Miller, Section Chief), Surface Water
Branch. Floods causing damage of less than $5 million not included.

*Most reliable damage estimates available from Weather Bureau, Corps of Engineers, Red Cross, and other sources.

*Of this, $175,000 actually used—from supplemental appropriation.

“Of this, $150,000 actually used—from supplemental appropriation.

*Of this, $145,000 actually used—from supplemental appropriation.

*Mostly from rain; some wind damage.

’Supplemental appropriation of $300,000.

#Supplemental appropriation of $330,000 requested initially. Request subsequently withdrawn and scope of work curtailed to stay within the
$250,000 available from all sources within WRD in 1956, 1957, and 1958 fiscal years.
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was first proposed in the 1954 budget. It was not until
fiscal year 1956, however, that funds appropriated were
sufficient to allot $30,000 to the analysis. The nationwide
project, estimated to require 6 years and cost $500,000,
was conducted by SW Branch personnel and was well
underway by the end of the decade.

The frequency data were vital to the design of high-
ways, bridges, dams, levees, and other structures exposed
to the forces of flood waters. Without it, such structures
were subject either to costly overdesign or disastrous
underdesign. Frequency data were also valuable to
residential, farming, and industrial activities within a
floodplain.

SEDIMENT INVESTIGATIONS

Sediment studies, as a specific item under the Federal
program, began in fiscal year 1948 when suspended sedi-
ments carried by the Rio Grande and its tributaries were
measured at 19 locations in New Mexico. This investiga-
tion was recommended by six Federal agencies striving
for the solution of complex land-water problems in the
Rio Grande valley. In 1950, the annual allotments earlier
of about $64,000 were increased to $100,000 and sup-
ported studies in the Colorado River basin in addition to
the Rio Grande. In 1951, under an allocation of about
$181,000, the program was divided into two parts,
““critical area investigations’’ and the new ‘‘index station”’
network to provide information on sediment discharges
in a few scattered sections of the country. Under the
““critical area investigations’’ part, additional data were
collected to meet the requirements of the Colorado River
Compact. The funds were increased to $196,000 in 1952
when stations in the Pecos River basin were added to the
area studies.

In 1954, the program was again restructured into
collection of basic records (CBR) and area investigations.
The CBR activity provided for the continuing nationwide
collection of sedimentation data, including what had been
accomplished under the ‘‘index station’’ network, as
well as a part of those stations formerly under area
investigations. The sediment investigations were under the
jurisdiction of the QW Branch staff and the work was
accomplished largely from its District offices with
assistance by the SW Branch field personnel who provided
much of the water-discharge data. (For information on
sediment studies prior to 1947, see Follansbee, v. IV,
p. 367.) Funds spent under the CBR in 1954 totalled about
$376,000 and an additional $46,000 was spent for area
investigations. The CBR funds were reduced to about
$238,000 in 1955 because of the curtailment of sediment
investigations in the Missouri River, and continued at
about that level through the end of the decade. Because

of the completion of the reconnaissance work in the
Arkansas-White-Red Rivers area and the curtailment of
activities in the Missouri River basin, the ‘‘area investiga-
tions’’ funds decreased to $5,000 in 1956 and were dis-
continued at the end of that fiscal year.

CHEMICAL QUALITY STUDIES

The fiscal year 1947 budget justification was the first
in which a request was made specifically for funds for
studies of chemical water quality, an activity that had long
been a growing segment of the cooperative program.
Titled ‘‘expanded quality of water program,’’ an amount
of $25,000 was proposed to establish a new laboratory
at Salt Lake City, Utah, for the analysis of water samples
primarily from the Great Basin. An allocation of $13,700
was received by the QW Branch for this purpose.

For the 1948 fiscal year, a request was made and funds
were received ($33,800) of which $11,300 was to be used
to complete the Salt Lake City lab, and the balance was
to be used to establish a similar facility in the Pacific
Northwest (Portland, Oreg.). The fiscal year 1949 appro-
priation apparently included the $19,000 requested to help
support the two regional labs of the Branch, one at Salt
Lake City and the other at Columbus, Ohio, and such
support continued in later years.

The 1951 budget requested a ‘‘continuation of work’’
in Alaska and in the Colorado River basin, costs of which
were financed earlier under other subheadings of the
Federal program. In fiscal year 1952, studies for inter-
state river compact commissions, a western irrigation
water-quality station network, water use, and radioactivity
of water resources were added, the last two being portions
of interbranch activities. By 1954, the Federal program
monies for chemical-quality studies peaked at about
$400,000 annually and began a decline that was largely
due to a gradual closing out of the QW Branch portion
of the Missouri River basin program which had been
added to the Federal program. ‘‘Area’’ (interstate com-
pact) studies also were tapering off. The ‘‘collection of
basic records’’ heading, introduced into the budget in
fiscal year 1954 and a part of earlier work under different
subitems, continued through the end of the decade.

The fiscal year 1957 Federal program appropriation
carried $300,000 for chemical water-quality studies. Also
included was the continuation of GW Branch studies, such
as the artificial recharge of ground-water basins and the
hydrology of oil-field areas, identification of inland saline-
water bodies, and a reconnaissance of water quality in
the New York-New England region.

STREAM TEMPERATURE MEASUREMENTS

Many of the field personnel of the SW and QW
Branches had been measuring temperatures of stream
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waters while collecting other types of data prior to the
beginning of the decade. By the late 1940’s, the value of
stream temperature records was so well recognized that,
by WRD Circular dated February 3, 1948, plans were
announced to field officers for nationwide coverage.
Because water temperature was closely associated with
other measurements of water quality, the leadership of
this informal program was given to the QW Branch. Most
of the measurements, however, were taken by SW stream
gagers during their visits to the station. Some of the
temperature readings were a part of investigations funded
under the Federal program, but the largest portion by far
was under the cooperative program.

GROUND-WATER INVESTIGATIONS

First identified as a specific budget item under the
Federal program in the 1947 fiscal year, funds were
provided to establish and maintain a Federal observation-
well program. More specifically, the allotment was ‘used
to collect, compile, and process in annual reports and in
the monthly water resources review, comprehensive
information on the status of artesian pressures and water
levels in selected wells throughout the United States’’
(1949 fiscal year Budget Justifications, p. GS-76). In
1947, periodic measurements were begun of about
60 wells under an initial allocation of $13,500. Data
obtained supplemented data available from observation
wells operated under the Federal-State programs. An
allotment of $40,000 in 1948 and a similar amount in 1949
permitted an expansion in the Federal network that con-
tinued through the decade. By 1957, the allotment had
grown to about $125,000. No numerical listings of net-
work size appeared in any of the annual budget justifica-
tions subsequent to 1949. It is assumed, therefore, that
the funds were used to develop a more accurate and
extensive data base from a sizable number of observa-
tion wells selected from those wells that had been previ-
ously established and operated to meet the needs of
individual investigations. The funds permitted installation
of better instrumentation for recording water levels, gave
assurance of continuity of record after local projects
ended, and aided in the analysis and publication of
uniform, nationwide water-level data.

In fiscal year 1951, a second activity entitled ‘‘area
investigations’” was added, which included ground-water
studies that had been conducted since fiscal year 1947 as
a part of the Federal program entitled ‘‘Water Resources
of Alaska.”’ In addition, studies largely in ‘‘trouble spots’’
of the United States were begun. These included the
Columbia River basin, the Central Valley of California,
and Central Arizona (1953 fiscal year Budget Justifica-
tions, p. GS-71). By the end of the decade, work was
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underway in these areas. Allocations of funds, which
began at a reported amount of $218,000 in 1951, increased
to a maximum of $477,000 in 1954 and then decreased
to slightly more than $150,000 by the end of the decade.

During the 1952 and 1953 fiscal years, a project
referred to as ‘‘compilation and evaluation of records’’
was conducted with a total allocation of about $35,000.
It placed, in a form that could be used most expeditiously
by those engaged in production activities for the Depart-
ment of Defense, ‘‘a large assortment of ground-water
records and related data collected under special World
War II projects’” (1952 fiscal year Budget Justifications,
p. GS-23).

A project entitled ‘‘hydrology of mining areas’’ was
begun in 1952 ($25,000) and continued under slightly
different terminology during the balance of the decade.
The studies were directed toward better techniques for
controlling seepage into and flooding of mine workings
and for the dewatering of undeveloped areas suitable for
mining (1953 fiscal year Budget Justifications, p. GS-72).
Areas under study in 1952 were in Arkansas, Michigan,
and Minnesota, and, by 1954, additional work was being
conducted in Alabama, Tennessee, Pennsylvania,
Wisconsin, and Nevada (Annual Report of the Secretary
of the Interior, p. 154). In 1954, the project was broad-
ened to include the study of ground-water movement in
deep aquifers and its effect on the accumulation of oil and
gas. Work was begun in the Big Horn basin in Wyoming.
Funding of the project averaged about $50,000 per year
during the decade.

In fiscal year 1955, under the budget designation of
“‘hydrogeologic studies,”” reinvestigations were begun of
earlier areal projects, the research potential of which
had not been covered because of pressures to get the
immediately usable findings into the hands of users.
Through restudy, fundamental principles were identified
and new techniques developed that were advantageous to
future ground-water programs. Much of the work in this
new category was already underway under other activity
headings. Allocations of funds ranged from an initial
$150,000 to the nearly $200,000 requested for fiscal year
1957.

Not all proposals for investigations to be financed under
the Federal program were approved. Apparently, with the
support of local public officials, $100,000 was included
in the preliminary estimates for the 1950 fiscal year for
an investigation of the natural hydraulic system of the
Mississippi River embayment, a 45,000-square-mile area
that included eastern Arkansas, southwestern Kentucky,
northern Mississippi, southeastern Missouri, and western
Tennessee. An area of heavy pumpage, the withdrawal
rate was than being estimated at 20 billion gallons per day.
The Bureau of the Budget did not allow the request to go
to the Congress. The Senate hearings for fiscal year 1950



revealed (p. 12) that the Chairman inquired about the
project and asked Paulsen to prepare a statement describ-
ing it (p. 14-17). The Senate Report of the 1950 bill stat-
ed that the appropriations subcommittee had given careful
consideration to the need for the embayment project, but
felt that it could be accomplished under the cooperative
program (p. 20).

RADIOACTIVITY OF WATER RESOURCES

Beginning with a small-scale study, Division personnel
began to investigate the natural or ‘‘background’’
radioactivity of water resources in 1952 with the expecta-
tion that such information might lead to the discovery of
new natural sources of fissionable material. Division
personnel believed also that such information might
be vital to the public health should radioactive materials
be accidentally or deliberately introduced into water
resources. Preliminary work showed the need for
improved techniques for data collection, preservation of
field samples en route to the laboratory, and laboratory
analysis. In 1954, field tests were made of how radioac-
tive wastes dissipated when introduced into a stream. By
1955, a limited program of systematic field sampling was
underway. In 1956, studies of specific terrains were made
in five western States and single samples collected in many
parts of the country. Studies were begun in 1957 of the
uranium and radium content of ground water in several
areas of the West (annual reports to the Secretary, 1952
through 1957).

Obligations of funds for studies of radioactivity grew
from about $51,000 in fiscal year 1952 to nearly $90,000
by fiscal year 1954, and annual allocations of between
$90,000 and $100,000 continued beyond the end of the
decade. All operating branches participated in the program
under the leadership of the QW Branch.

COMPACT REQUIREMENTS

This item supported a commitment on the part of the
Survey, dating back to the first of the interstate compacts
(the Colorado River Compact of 1922), to provide
sufficient streamflow data so that the compact com-
missions could determine and maintain an equitable
apportionment of water among the signatory States
(Follansbee, v. II, p. 99; v. IV, p. 85). At the beginning
of the decade, the number of such compacts had grown
to six (1949 fiscal year Budget Justifications, p. GS-75).
The fiscal year 1948 allocation of funds to maintain equi-
table apportionment was $162,000. The funds supported
the services of the Federal representatives in certain com-
pacts, some of whom were WRD officials. Water-quality

data also were collected to meet compact requirements
(1951 fiscal year Budget Justifications, p. GS-29).
Beginning in 1953, the separate item for compacts was
discontinued and nearly all of that activity was placed
under the Federal network of gaging stations, a part of
the stream-gaging item.

RESEARCH AND DEVELOPMENT

In addition to the Federal program activities that were
within the jurisdiction of a single branch, a number were
conducted jointly by two or more branches. One of these,
“‘research and development,’” was first introduced as a
budget item in fiscal year 1947 and was granted an allot-
ment of nearly $31,000. It was designed to meet urgent
needs for types of research and development that could
not be financed under cooperative and other Federal
agency projects that normally were geared to the solution
of local problems. The individual projects conducted were
numerous and many were devoted to the design or
improvement of equipment, particularly for use in stream
gaging. (This budget item supported much of the research,
methodology, and instrumentation described in pt. V.)
From fiscal year 1951 on through the balance of the
decade, the Federal program activities were presented
under four new headings, and research and development
lost its identity.

OTHER PUBLIC SERVICE

The ‘‘other public service’’ activity appeared in the
annual budgets of the Division prior to the beginning
of the decade. The item is described in the fiscal year
1950 Budget Justifications (p. GS-95) as providing serv-
ices mainly of two types: (1) to satisfy the need for ‘‘up-
to-the-minute water facts ahead of regular publication’’
and (2) to accomplish specific minor but valuable tasks
“‘not comprehended by the regular program.’’ The first
included the answering of inquiries and the preparation
of the Water Resources Review. The second included
flood and drought investigations (later to become a
separate item) and processing material for publication.
The annual allotment to ‘‘other public service’’ ranged
between $150,000 and $175,000. As with research and
development, its segments were distributed to and justified
under the four new items carried under the Federal
program beginning with fiscal year 1951, thus losing its
budgetary identity.

WATER-USE STUDIES

Water-use studies began in fiscal year 1951 in response
to requests by the Munitions Board and the National
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Security Resources Board (NSRB) for surveys that would
determine the requirements for water in industry, and also
to give assurance that, in each critical area of the Nation,
there was sufficient water to meet the demands of defense
production. Late in 1950, the NSRB gave the Survey a
list of 29 highly industrialized areas in the country that
were subject to expansion in a defense economy, and
asked that the maximum amounts of available water be
determined. The NSRB also provided a list of defense
products and requested that studies be made of the water
requirements to produce each (1953 fiscal year Budget
Justifications).

Collection and publication of water-use data were
underway prior to the specific requests made by the
NSRB. Demands were so heavy for copies of the publi-
cation ‘‘Estimated Water Use in the United States, 1950’
by K.A. MacKichan (USGS Circular 115, 1951) that plans
were announced (WRD Circular dated June 26, 1953) that
the Circular would be updated at 5-year intervals. In
accordance with this plan, the national water-use data
estimates were revised as of 1955 and published as USGS
Circular 398 in 1957. A summary of earlier water-use
estimates is given on page 1 of that Circular.

In the process of collecting and compiling records
of water use, officials of some industrial plants in water-
critical areas demanded that the data remain confidential.
This was resolved satisfactorily by publishing water-use
totals for the area instead of by individual user (WRD
Circular dated Oct. 23, 1950).

More detailed investigations of water resources of local
areas existed prior to the NSRB requests and might have
stimulated the Board’s interest in the need for better
knowledge of water supply in critical localities. For
example, the water supply of the Houston gulf coast region
was studied in cooperation with the Texas Board of Water
Engineers, and used data compiled through 1949 (Texas
Board of Water Engineers Bull. 5101, Jan. 1951).

By the end of the decade, the Division had completed
appraisals of the water-resources potential of about half
of the critical areas designated by the NSRB, the number
of which had, by that time, grown to more than 50 (1957
fiscal year Budget Justifications, p. GS-59). Reports con-
cerning 10 of the areas were published in Water-Supply
Paper 1499 (1961). Others were published as USGS
Circulars and by State cooperating agencies as parts of
their own publication series. Most of the investigations
in the critical areas were delegated to the District offices,
and will be covered later (pt. IV) in the descriptions of
District activities. It is estimated that nearly $600,000 of
Federal program funds were obligated for these studies
from 1951 to the end of the decade.

Field investigations of the water requirements for the
manufacture of the specific products identified as crit-
ical by the NSRB are documented in WSP 1330, parts
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of which were published separately by specific product
manufactured. Although published as WSP’s after
the close of the decade, those publications that cover
surveys made during the decade include ‘“Water Require-
ments of the Pulp and Paper Industry’’ (O.D. Mussey,
WSP 1330-A, 1955); ““The Carbon-Black Industry”’
(H.L. Conklin, WSP 1330-B, 1956); ‘‘The Aluminum
Industry’” (H.L. Conklin, WSP 1330-C, 1956); ‘“The
Rayon- and Acetate-Fiber Industry’’ (O.D. Mussey,
WSP 1330-D, 1957); ‘‘The Copper Industry’’
(O.D. Mussey, WSP 1330-E, 1961); and ‘‘The Petro-
leum Refining Industry”’ (L.E. Otts, WSP 1330-G, 1963).
(Other products for which water requirements were
investigated and reported on just after the close of the
decade include ‘‘Styrene, Butadiene, and Synthetic-
Rubber Industries’” (C.N. Durfor, WSP 1330-F, 1963)
and ‘“‘Iron and Steel Industries’’ (F.B. Walling and
L.E. Otts, WSP 1330-H, 1967)).

In WSP 1330-A, Mussey states that the report was
prepared under the direction of J.B. Graham, Chief of
Water Utilization Section, TC Branch. He also
acknowledges the contribution of E.H. Sieveka ‘‘who
planned the scope of the reports on the use of water in
industry . . . .”” One of the significant findings by the
investigators was the varying amounts of water used by
different manufacturers within the same industry and dur-
ing the same operation.

In 1954, at the request of the President’s Council of
Economic Advisors, the Division furnished estimates of
the quantities of water available for use in each of the river
basin areas shown on the U.S. Water Resources Develop-
ment Map printed in spring 1954. The Council needed
the data for the preparation of another map that portrayed
the extent of coverage of water use studies (WRD Memos,
Oct. 11, 1954, and Nov. 2, 1954).

During the decade, water-use specialists at Divi-
sion headquarters maintained a close and mutually
advantageous liaison with W.L. Picton of the Business
and Defense Services Administration (BDSA) of the U.S.
Department of Commerce. Picton’s summary of infor-
mation on water use in the United States, 1900-1975, pub-
lished by BDSA in January 1956, was widely studied,
particularly its forecast of future water use.

PERMITTEES AND LICENSEES OF THE FEDERAL POWER
COMMISSION

This small but separate item in the Survey’s annual
budget dates back to the Federal Water Power Act of 1920
under which the Federal Power Commission was created.
The Act ‘‘gave the Commission authority to make
investigations and collect data on the utilization of water
resources and the waterpower industry. In short, the



Commission at that time had authority to license
waterpower plants and to conduct water-resources
studies. . . .”” (Langbein, WRD Bulletin, Oct.-Dec.
1975, p. 6). Under the Commission’s regulations, the
records were to be collected under the supervision of the
Geological Survey at the expense of the licensee. The
arrangements under which this was accomplished for each
waterpower site ‘‘varied widely according to circum-
stances, from little participation by the Survey where the
licensee or permittee could perform the work satis-
factorily, to complete performance by the Survey . . . .”’
(Follansbee, v. II, p. 97).

‘“Power sites subject to the provisions of the Act were
those located on boundary waters, navigable streams, or
public land adjacent to streams having sufficient fall for
power. . . .”" (Follansbee, v. II, p. 95). In 1947, that part
of the Survey’s supervisory role under the Act that applied
to sites situated on public lands was in most instances
transferred from the SW Branch to the Conservation
Division.

INVESTIGATIONS FUNDED BY OTHER FEDERAL AGENCIES

The Survey has conducted water-resources studies at
the request of and with reimbursement from other Federal
agencies since the early 1900’s. These studies were
authorized under the Economy Act of June 10, 1872,
under which a Federal agency could request another such
agency to provide services of any kind when it was in
the interest of the Government and also to reimburse the
servicing agency for the cost thereof (U.S. Code, 1970
Ed., Titles 27-31, p. 8,404). For example, work for what
is now the U.S. Bureau of Reclamation began in 1902
when the Secretary of the Interior directed the Survey to
study streamflows to meet Federal commitments under
the new Reclamation Act while the Reclamation Service
was being organized. In the same year, the Indian Service
hired the Survey to gage streams in the Uinta Reserva-
tion in Utah. In 1915, the Survey entered into a cooper-
ative agreement with the U.S. Army Corps of Engineers
to establish and operate gaging stations on streams tribu-
tary to the Ohio River. A year later, several gaging
stations were established in western national parks in
cooperation with the National Park Service (Follansbee,
v. D).

In later years, the number of Federal agencies for
which the Survey conducted studies varied appreciably
from year to year. For example, an average of about
18 agencies sought the Survey’s assistance during
1938-47. In 1942 during World War II, the number
increased to 25 agencies; in 1947, only 12 agencies are
listed (USDI Appropriations Bill, 1948, p. 838). The size
of the ‘‘other Federal agency’’ program as measured by

dollars received also differed from year to year. In fiscal
year 1947, funds totaled nearly $1.5 million, which was
about one quarter of the Division’s total program. By
1957, the amount, as shown in the House hearings for
fiscal year 1959 (p. 356), exceeded $4 million, still about
one quarter of the overall program.

The activities under this heading are not the same as
those conducted under that portion of the ‘‘gaging
streams’’ budget item entitled ‘“Water Investigations for
Other Federal Agencies’’ that appears in table 4 for fiscal
year 1948. The latter covers investigations needed by
another Federal agency, findings (or data) of which would
have such broad value that they were more equitably
financed through an appropriation made directly to the
Geological Survey. Also covered were data-collection
programs that were initially requested from the Division
and funded by the other agency, but which grew with time
to have such wide usage that future support through
appropriations to the Survey was justified. In the late
1940’s, for example, sizable amounts were transferred
from the budgets of both the U.S. Army Corps of
Engineers and the U.S. Bureau of Reclamation to the
Survey’s budget for continued operation of stream-gaging
networks.

The specific projects conducted at the request of and
paid for by other Federal agencies are referred to in many
of the District activity statements in Part IV. For this
reason, only general reference need be made to the
Survey’s relations with the agencies requesting and fund-
ing the largest of the programs. The annual transfer of
funds from some agencies differed little in amount from
year to year. For other agencies, the change was
appreciable. Some programs, such as the stream gaging
conducted for the U.S. Army Corps of Engineers, were
comparatively stable because of the long-range nature of
the activity. Projects for other agencies, such as the
Atomic Energy Commission, were of shorter duration.

Of the other USDI agencies, the Division’s program
with the U.S. Bureau of Reclamation was by far the
largest, especially that portion under the Missouri River
basin program which is described later (pt. III) under
regional programs. Transferred funds totalled more than
$800,000 in fiscal year 1947 and more than $1.1 million
in fiscal year 1957. The program for the Office of Indian
Affairs also grew substantially during the latter part of
the decade because of ground-water studies in the Navajo
Reservation in Arizona. The Office of Land Utilization,
Bonneville Power Administration, National Park Service,
and Fish and Wildlife Service all requested substantial
studies from the Division during all or portions of the
decade.

The operation of that portion of the sizable nationwide
network of gaging stations, funded by the U.S. Army
Corps of Engineers and beginning with the 1947-48 funds
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transfer, continued during the balance of the decade in a
reasonably stable pattern. Specific work for the Corps
is described in many District activity statements.
One interstate project is noteworthy: in early 1949,
H.E. Thomas studied the ground waters of eight western
States for the Corps, the findings of which were of
optimum value to its engineers.

The Atomic Energy Commission (AEC) sought the
assistance of the Survey’s water-resources personnel as
early as the late 1940’s, primarily in the Northwest and
the Northeast. The geologic and hydrologic information
was used by the AEC in site selection for reactors and
testing facilities, and for the storage of radioactive waste
by-products. As stated in the Division’s report to the
Director for August 1955, the site-selection studies also
included those for AEC’s new headquarters building in
the vicinity of Washington, D.C. After the selection of
the new site near Germantown, Md., a geologic recon-
naissance was conducted and assistance given toward
developing producing water wells. C.V. Theis served as
the Division coordinator of the numerous field personnel
conducting studies for the AEC.

Division personnel working on projects at the request
of the so-called ‘‘sensitive agencies,”’ such as the AEC
and the military establishment, had been subjected to
security investigation and clearance for several years
before the beginning of the decade. Clearance permitted
them to visit restricted areas and to collect confidential
data needed for current projects. V.T. Stringfield was the
Division security officer for a period which is believed
to have included all of the decade. The AEC projects for
which clearance was needed are identified in the District
activity statements.

The program of sediment investigations in cooperation
with the U.S. Department of Agriculture’s (USDA) Soil
Conservation Service from the late 1920’s to the early
1940’s had about ended as of the beginning of the decade
(Follansbee, v. III, p. 81 and 89; v. IV, p. 78). Coopera-
tion with the USDA was anticipated by the Division after
the passage of the Hope-Aiken Watershed Protection and
Flood Prevention Act (P.L. 566, 1954). That Act,
administered by USDA, made reference to a role by the
Geological Survey as well, but the cooperation apparently
did not materialize to the degree expected (memorandum
to districts, May 14, 1954). The Division then agreed to
assist in the collection of data specified by the Soil Con-
servation Service and, at the end of the decade, the annual
transfer of funds was more than $300,000.

Funding from the Department of State was largely for
services and expenses of Division personnel on foreign
detail. This activity is covered under the section on the
foreign-assistance program.

ANNUAL BUDGETS AND CONGRESSIONAL APPROPRIATIONS

The task of preparing the annual budgetary documents
began at least 18 months before the start of the fiscal
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year on July 1 (fiscal year 1953, for example, ended on
June 30, 1953). Congressional appropriations (funds) that
were needed by the Division were expressed through the
Survey’s budgetary documents, beginning with the
‘“‘preliminary estimates.”” The ‘‘budget estimates,”’ a
more comprehensive and formal presentation, followed
once the USDI had allocated its initial ‘‘ceiling’’ that was
established by the Bureau of the Budget. Following the
Bureau of the Budget hearings and the issuance of revised
(and usually reduced) allowances, the ‘‘budget justifica-
tions’” were prepared for Congressional scrutiny and
action. Hearings by the Subcommittee on Interior and
Insular Affairs of the House Appropriations Committee
were usually more thorough than, and in most cases
preceded, those of the Senate. Monies actually appro-
priated usually identified the amount to be used by the
Division; however, in 1 or 2 years, the Director had to
make allocations of the Survey’s appropriations based on
his judgment as to Congressional intent.

The task of determining the proper level of annual
appropriations for the Division (and perhaps for the entire
Survey) was not a simple one. It required a measurement
of the Nation’s need for hydrologic data, but few yard-
sticks were available. One indicator that undoubtedly was
used by the Bureau of the Budget and the Congressional
committees was the willingness of the States, municipal-
ities, and other Federal agencies to contribute to the
support of the program. Another was the increasingly
critical relation between water requirements and water
availability.

Although the Democratic and Republican parties were
each in control of the Executive Branch and the Congress
at different times during the decade, general support for
the Survey’s water-resources program proved to be
essentially nonpartisan. Other factors, such as government
versus private enterprise, relative priorities between
military and nonmilitary expenditures, and the desire for
government retrenchment, did affect appropriations. But
the events and forces influencing each of the annual
appropriations were quite different and are best described
chronologically. Specific sources are not given for many
of the dollar values and other facts appearing in this chro-
nology because they are too numerous and are all available
from various program documents stored in the National
Archives and Records Service. These materials are in
““‘containers 4 (1955-57), 5 (1931-49), and 6 (1950-54),
Interior Department, Geological Survey, Accession
Number 61A-50, Record Group 57,”’ and are labeled
““‘Budget Files from the Water Resources Division.”’

1948 Fiscal Year

The decade covered by this volume began on the same
day (July 1, 1947) that 1948 fiscal year funds became



available for use. The problems encountered prior to
July 1 in securing such funds, however, were sufficiently
unique as to warrant a somewhat detailed description. In
conformance with Departmental and Bureau of the Budget
allowances, the Survey’s fiscal year 1948 budget justifi-
cation to Congress carried an amount of $3,750,000 in
its ‘‘gaging streams’’ item through which the Division
received practically all of its direct appropriation. Of this
total, $2,220,000 was to be available only for matching
Federal and State offerings for cooperative work. The
above amounts were appreciably larger than the
$2,588,672 (gaging streams) and $1,710,000 (matching
co-op) that had been available for the 1947 fiscal year.
The budgeted increases were in recognition of larger
offerings from cooperating State and municipal agencies,
and reflected the inflation prevalent at the time.

At the hearings on February 3, 1947, before the House
subcommittee that had jurisdiction over the USDI
appropriations, Lee Rogers, President of Layne Western
Company of Minnesota, aided by a resolution from the
Minnesota Well Drillers Association dated January 1947,
complained through his local Congressman about the
Survey’s cooperative ground-water program. Rogers
claimed that certain of the Division’s cooperative projects
with the State Geologist of North Dakota, in which State-
owned test-drilling equipment was used in ground-water
studies for municipalities, was an infringement on private
enterprise. (Additional information is given in pt. VII).

Division officials had been advised earlier of Rogers’
claims, but they did not anticipate that the situation would
become an issue at the hearings. Director Wrather and
CHE Paulsen referred many of the critical questions to
Assistant GW Branch Chief Fiedler. However, the
difficulty of convincing subcommittee members as to the
need for a Federal investigation (including operation of
a State-owned test drilling rig) of the ground-water
resources of municipalities was a difficult task in the brief
time available at the hearings. Despite voluminous data
submitted to the subcommittee that showed the nature and
use of the Survey’s ground-water activities, the Interior
Appropriations bill that was brought to the House floor
on April 25 had language added to the ‘‘gaging streams’’
item that specifically prohibited cooperative and non-
cooperative ground-water activities.

During the debate on the House floor, several
Congressmen spoke in behalf of the need for the Survey’s
ground-water investigations and supported an amendment
by Congressman Mahon of Texas that would have
removed the restriction. Congressman Jones of Ohio,
Chairman of the subcommittee for USDI appropriations,
defended the prohibitive language. Jones called attention
to the great debt incurred by the Federal Government dur-
ing the recent war years and the huge postwar surpluses
of funds held by many States, and he then asked why it

was unfair ‘‘to require that instead of the States paying
50 percent of the cost, they shall pay it all?”” The House
voted 92 to 152 against Mahon’s amendment and for the
elimination of the ground-water activities.

The news of the House action traveled quickly and
widely, and brought rapid response from officials of the
many agencies and water-resources organizations who
were familiar with the Survey’s ground-water program
and its value to the Nation. When the ‘‘gaging streams’’
item came up at the Senate hearings on the fiscal year 1948
Interior Appropriations Bill on May 9, the retention of
the ground-water activities was vigorously supported by
eight or nine witnesses (including several Senators) and
by more than 40 written statements. Although Rogers,
armed with the Minnesota Well Drillers Association
resolution, alone represented the opposition, he was given
full opportunity to introduce and be questioned on his
primary assertion that ground-water development for
municipal water supplies could best be done by private
well drillers, cooperating when necessary with State water
agencies, without any Federal participant such as the
Geological Survey.

The dilemma of the Survey and its supporters was that
they had to prove that the Federal participation in ground-
water development, management, and conservation was
essential, and that private industry, States, and muni-
cipalities would be unable to attain the required techno-
logical and scientific progress without it. This defense
called for points of judgment that required the experience
of knowledgeable and highly respected third parties.
Fortunately for the Survey, some of them were present
at the hearings.

Witnesses at the hearings giving testimony in support
of the Survey reminded the Senate subcommittee members
repeatedly that ground-water problems frequently were
interstate in nature, that ground-water hydrology was a
complex science, and that professional experience gained
in one State was often advantageously applied in another.
Clifford H. Stone, Director of the Colorado Conserva-
tion Board, stated that the need was not just to find ground
water for some city, but rather ‘‘to remove the mystery
about water.”” He added that it could be advantageous to
some to keep it a mystery. The need for broad scientific
ground-water investigations and the Survey’s established
competence in the field was the substance of many
introduced statements. The U.S. Chamber of Commerce
was among those entities recommending removal of the
House action prohibiting ground-water investigations by
the Survey. Testimony in support of the restoration was
also given by several witnesses at the Senate hearings on
the U.S. Bureau of Reclamation appropriations bill for
1948.

Impressed by the extent and nature of this support, the
Senate struck out the prohibiting language imposed by the
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House and restored funds in the amount of $845,000 for
ground-water investigations, of which $650,000 was for
cooperation with States and municipalities. The House and
Senate conferees accepted the Senate action. As enacted,
the Bill carried a total of $2,625 million for ‘‘gaging
streams.”’

By April 1948, the House and Senate had each
approved in the First Deficiency Bill, 1948, an additional
amount of $485,000 ($635,000 had been requested) for
matching State and municipal offerings, which enabled
the Survey to provide about 96 cents of Federal funds to
““match’” each $1 of cooperative funds. An amount of
$175,000 was also received on June 25, in the Second
Deficiency Act, 1948, for use in the Columbia River
basin: $95,000 for a flood report and $80,000 for repair
of flood-damaged or destroyed gaging structures. The
supplemental appropriation, having been made directly
to the Office of the Secretary, did not appear in the Divi-
sion’s appropriations documents.

Because it was built largely upon a series of restric-
tive clauses, the language of the ‘‘gaging streams’’ item
was a carefully heeded statement. For the 1948 fiscal year,
it carried the following language:

‘‘Gaging streams: For gaging streams and determin-
ing the water supply of the United States, its Terri-
tories and possessions, investigating underground
currents and artesian wells and methods of utiliz-
ing the water resources, $2,625,000, of which not
to exceed $10,000 may be expended for acquiring
lands at gaging stations, and not to exceed $265,000
may be expended for personal services in the
District of Columbia: Provided, That no part of this
appropriation shall be expended in cooperation with
States or municipalities except upon the basis of the
State or municipality bearing all of the expense
incident thereto, in excess of such an amount as is
necessary for the Geological Survey to perform its
share of general water resource investigations, such
share of the Geological Survey in no case exceed-
ing 50 per centum of the cost of the investigation:
Provided further, That $1,586,500 of this amount
shall be available only for such cooperation with
States or municipalities: Provided further, That no
part of the funds appropriated in this paragraph shall
be used for the payment, directly or indirectly, for
the drilling of water wells for the purpose of
supplying water for domestic use: Provided further,
That not to exceed $10,000 of this appropriation
shall be available for payment of the compensation
and expenses of the person appointed by the Presi-
dent pursuant to the Act of April 19, 1945
(P.L. 34), Seventy-ninth Congress, to participate
as the representative of the United States in the
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negotiation of a compact between the States of
Colorado and Kansas relative to the division of the
waters of the Arkansas River and its tributaries:
Provided further, That notwithstanding the provisions
of any other law to the contrary, the President is autho-
rized to appoint a retired officer of the Army as such
representative without prejudice to his status as a
retired Army officer who shall receive such compen-
sation and expense in addition to his retired pay; (43
U.S.C. 31,36b; 44 U.S.C. 260; Interior Department
Appropriations Act of 1948).”” The last two provisions,
not sought by the Survey, were inserted by Congress
as a new item in fiscal year 1948.

1949 Fiscal Year

The Survey’s fiscal year 1949 budget justifications
included the amount of $3,434,800 for the ‘‘gaging
streams’’ item and a statement that at least $2,400,000
of this amount would be needed to match the anticipated
offerings by States and municipalities for cooperative
programs. At the House subcommittee hearings on
March 3, 1948, there appeared to be some retention of
the attitude of a year earlier that the Survey’s ground-water
studies for municipalities were an infringement on private
enterprise. Congressman Curtis of Nebraska and Con-
gressman Davis of Tennessee appeared in support of the
‘‘gaging streams’’ item. The final appropriation
(P.L. 841, 80th Cong.) carried $3,496,700 for ‘‘gaging
streams,”’ of which $2,361,000 was available for cooper-
ation with States and municipalities.

The terms of the appropriation bill gave a much needed
increase in the earlier ceiling on expenditures for personal
services in the District of Columbia. The Division’s
allocated share of the limitation, when imposed 21 years
earlier, was equal to about 14 percent of its total expen-
ditures at the time. By fiscal year 1948, the total program
had grown much faster than the District of Columbia
salary ceiling ($265,000), which was only about 4 per-
cent of the total program funds. With Senate support,
the salary ceiling was raised to $350,000, the amount
requested in the budget justifications.

A 24-page description of the activities of the Division
and the use of its data and hydrologic appraisals on the
economy was prepared under the leadership of A.M. Piper
and was used in the preparation of fiscal year 1948 and
later budgets. The report was dated May 10, 1948, and
was reproduced for field use as well.

1950 Fiscal Year

Congress appropriated to the Survey all of the funds
requested ($2,940,000) to match the expected offerings



of States and municipalities for the cooperative program
during fiscal year 1950, but support for the Federal pro-
gram was weaker. The requested amount of $1,258,000
for the Federal program was cut by $198,000 by the
House. Director Wrather made a plea for full restoration
of funds for this and several other items, citing a state-
ment from the report of the Natural Resources Task Force
of the Hoover Commission that recommended ¢‘the
immediate expansion of the programs of the basic data
collection agencies . . . to keep pace with development
programs.’” A number of Senators who were not on the
Appropriations Committee sent statements in support of
the restoration. The Senate restored $125,000 of the
House reduction and the conferees agreed to this figure.
Later in the year, an additional $15,000 was appropriated
toward pay increases.

Congressman Kirwan of Ohio replaced Congress-
man Jensen of Iowa as Chairman of the Interior Sub-
committee on Appropriations beginning with the fiscal
year 1950 budget hearings. Mr. Jensen was water con-
scious from an agricultural viewpoint and a particular
advocate of holding the water at or near the source, but
Mr. Kirwan represented an industrial area where the avail-
able water was recycled extensively. He knew firsthand
the manner in which the Survey’s water-resources studies
helped the economy and thus was an advocate of main-
taining adequate program levels.

Prior to 1950, cooperative work conducted on a
reimbursable basis for States and municipalities was
financed temporarily through a working fund that was
appropriated annually. In 1950, the House established a
revolving (continuing) fund for this purpose.

A special effort was made in the fiscal year 1950 budget
justifications to illustrate the extent to which water data
collected specifically for one purpose eventually was used
in other activities. The percentages of the Division pro-
gram that had potential use for each of 11 data-dependent
activities were calculated. For example, 40 percent of the
program supplied data useful for irrigation activities, 35
percent for municipal water-supply activities, 25 percent
for pollution abatement activities, et cetera. The sum of
the percentages, totaling 295 percent, indicated that, if
the data were collected independently for each activity and
were not readily available for other types of uses, the cost
would theoretically be nearly three times the existing level.
This, for the first time, provided a statistical measure to
the value of the Survey’s national water-data program.

The Division reported, in keeping with the Director’s
interpretation, that all of its requested appropriations for
1950, as well as those received in 1948 and 1949, were
appropriately identified as to research and development.
This request to Interior’s agencies by Bureau of the Budget
examiners reflected a continuing interest by Congress in
Federal outlays for research. A similar response was made
earlier to the President’s Scientific Research Board.

As a result of presentations by the Director and also
by a research group who were advising the U.S. Civil
Service Commission, the traditional ‘‘printing and bind-
ing’’ item was eliminated from the Survey’s 1950 budget.
The Division, which had received an allocation of $75,000
as its share of the liquidated item plus the authority to
use its operating funds as well, was able to have a large
number of its backlog of unpublished manuscripts printed.

1951 Fiscal Year

The format for the fiscal year 1951 budget presenta-
tion differed greatly from earlier annual estimates because
of instructions from Congress to reduce the number of
individual appropriation items and also to make presen-
tations conform to the new ‘‘performance type’’ of budget.
This new format, recommended by the Hoover Commis-
sion, was an attempt to show more clearly the full cost
of the work to be conducted with funds from several
sources. The separate and historic ‘‘gaging streams’’ item
was eliminated. All Survey appropriations were covered
under a new item entitled ‘‘Surveys, Investigations, and
Research’’ (SIR). Funds for the Division were identified
in two of the seven subitems: The primary one, ‘‘Water
Resources Investigations’” (WRI), was essentially the old
‘‘gaging stream’’ item; the other was ‘‘Soil and Moisture
Conservation: Geological Survey Appropriations,”” which
was closely related to the Department’s S&M program.

Under the new budget format, the allowances granted
by the House, the Senate, and the joint conference com-
mittee did not always clearly identify the specific amounts
in the WRI subitem. In such instances, the amounts were
established by the Director from his interpretation of con-
gressional intent.

The budget pattern within the WRI subitem was also
changed. The ‘‘Cooperative program’’ became the
‘‘Federal-State program.’’ The ‘‘Non-cooperative pro-
gram’’ (a term that carried a negative connotation) was
changed to the ‘‘Federal program.’” The Federal program
was further subdivided into four parts: stream gaging,
sediment investigations, chemical-quality investigations,
and ground-water inv<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>