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PREFACE

This volume is the seventh in the series of reports
on the history of the water-resources activities of the
U.S. Geological Survey. The first four volumes were
written by Robert Follansbee, and each is entitled “A
History of the Water Resources Branch of the United
States Geological Survey.” The periods of Follansbee’s
reports are as follows:

Volume I: from 1866 through June 30, 1919

Volume II: from July 1, 1919, through June 30, 1928

Volume III: from July 1, 1928, through June 30, 1939
Volume IV: from July 1, 1939, through June 30, 1947

Later volumes are entitled “A History of the Water
Resources Division, U.S. Geological Survey.”

Volume V: from July 1, 1947, through April 30, 1957,
by George E. Ferguson

Volume VI: from May 1, 1957, through June 30, 1966,
by Hugh H. Hudson and Joseph S. Cragwall, Jr., and
others

During his address to the 1975 District Chiefs’
meeting, Chief Hydrologist Joseph S. Cragwall, Jr.,
stated: “When we met again in 1970 in Gatlinburg
[Tenn.] at the District Chief’s meeting, we were already
in an improved operational mode to better serve the
multidisciplinary hydrological needs of the environ-

mental age which, incidentally, had descended upon us
with great suddenness and as a much broader and
forceful national environmental-quality policy than
was signaled from the earlier national effort on water-
pollution control and abatement. You will recall that
Chief Hydrologist Hendricks stressed at Gatlinburg the
need to expand Division horizons to include greater
diversity in program content, to broaden our investiga-
tions into heretofore neglected segments of the water-
impacted physical environment, and to extrapolate our
hydrologic interpretations for greater usefulness to the
decisionmaking institutions and processes. But in all of
this he stressed the need for us to stoutly maintain our
third-party, objective, fact-finding role. He saw the
Division as an interpreter of the environment—not
as its protector.”

All career employees of WRD made a significant
contribution to the success of the Division program.
Space available in this document, unfortunately, does
not permit us to recognize all individuals.

This volume is based, in part, on a draft History
of the Water Resources Division, 1966-79, prepared by
GLH, Incorporated, Falls Church, Virginia.

Major assistance was provided by Alberto
Condes, Bruce Gilbert, and Judy Claussen, WRD
employees. Bob Beall and John Kammerer, WRD
retirees, also provided exemplary support.
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A HISTORY OF THE WATER RESOURCES DIVISION,
U.S. GEOLOGICAL SURVEY: VOLUME VIi, 1966-79

By James E. Biesecker, James F. Blakey, Herman R. Feltz, John R. George, and others

CHAPTER | - INTRODUCTION AND OVERVIEW-—INTEGRATING THE DISCIPLINES

The mission of the Water Resources Division
(WRD) of the U.S. Geological Survey (USGS) is to
provide the hydrologic information and understanding
needed for the optimum use and management of the
Nation's water resources for the overall benefit of the
people of the United States. This is accomplished, in
large part, through cooperation with other Federal,
State, and local agencies, by:

1. Collecting, on a systematic basis, data needed for
the continuing determination and evaluation of
the quantity, quality, and use of the Nation's
water resources.

2. Conducting analytical and interpretive water-
resource appraisals describing the occurrence,
the availability, and the physical, chemical, and
biological characteristics of surface water and
ground water.

3. Conducting supportive basic and problem-oriented
research in hydraulics, hydrology, and related
fields of science to improve the scientific basis
for investigations and measurement techniques
and to understand hydrologic systems suffi-
ciently well to quantitatively predict their
response to stress, either natural or manmade.

4. Disseminating the water data and the results of
these investigations and research through reports,
maps, computerized information services, and
other forms of public releases, .

5. Coordinating the activities of Federal agencies in
the acquisition of water data for streams, lakes,
reservoirs, estuaries, and ground water.

6. Providing scientific and technical assistance in
hydrologic fields to other Federal, State, and
local agencies.

The Water Resources Division investigates the
occurrence, quantity, quality, distribution, and move-
ment of surface and underground water that constitute

the Nation's water resources. Its activities include the
systematic collection, analysis, and interpretation of
data relating to the evaluation of national water
resources and investigation of water demand for
industrial, domestic, and agricultural purposes;
research and development to improve the scientific
basis of investigations and techniques; and reporting
the results of these investigations through publications
or other forms of public release. The Division provides
scientific and technical assistance in appropriate fields
to other Federal agencies.

The water-data collection, resource investiga-
tion, and research activities are carried out in areas
where the Federal interest is paramount. These include
bodies of water in the public domain, river basins, and
aquifers that cross State boundaries and other areas of
interstate or international concern. Activities include
operation of surface- and ground-water quantity and
quality measurement stations throughout the Nation,
the Survey's Central Laboratories System, hydrologic
research and analytical studies, and a variety of
supporting services.

Chapter II discusses the program conducted by
WRD personnel during this period. Program growth
was very significant, and new areas of investigation
included:

National stream quality accounting (NASQAN)
Water-data coordination activities

Mapping of flood-prone areas

Hydrologic studies in areas rich in energy resources
Water use

Regional aquifer-system analysis (RASA)

Chapter III discusses the organization.

Chapter IV is a discussion of hydrology and
professional development.

Appendix—Significant legislation and list of
pertinent WRD memorandums.
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REFLECTIONS ON THE WATER RESOURCES
DIVISION, 1966-79

By O. Milton Hackett

I was on the senior staff of the Water Resources
Division for 19 years, under four Chief Hydrologists:
Luna Leopold, Roy Hendricks, Joe Cragwall—and for
a few months, Phil Cohen. From December 1968 until
I retired in January 1980, I served as Associate Chief
Hydrologist. My service in that position spanned much
of Roy Hendricks' administration and all of Joe Crag-
wall's—the period that is the subject of this history.
Here are my recollections of some of the highlights of
those years.

At the onset of this period, the Water Resources
Division was in the process of accommodating to
numerous significant changes underway as a conse-
quence of actions by Luna Leopold, Hendricks' prede-
cessor as Chief Hydrologist, and his Associate Chief
(Ray Nace through most of 1962, and Roy Hendricks
thereafter). Principal among these changes was, after
some experimentation, a major reorganization of the
Division, which centralized Division-level control
over virtually all activities and wiped out the old
Branch lines of authority. The reorganization was
revolutionary—by way of illustration, akin, at a small
scale, to the unifying of the armed forces, which has
not been accomplished even yet. Less dramatic, but
also significant, was an emphasis on the Division's
role as the Nation's leader in scientific hydrology at
the expense, or so it appeared in the eyes of some, of
downgrading the Division's traditional role as the
collector of the Nation's basic water data. These
changes had much merit but were accompanied by
some immediate and trying side effects. Within the
field force, morale was depressed by the fears accom-
panying reorganization, which broke old patterns of
allegiance and threatened established career paths.
Externally, leaders of some cooperating State agen-
cies, many of which depended on the Water Resources
Division for the data needed for water-resources
management, were alarmed at the thought of a de-
empbhasis of the basic-data program. Some of the
Federal agencies, dependent on the Survey's basic data
in support of their missions or having their own inter-
ests in hydrology, similarly were alarmed and also
were disturbed at the perceived move by the Water
Resources Division to dominate the field of hydrology.

This last concern had been exacerbated by Bureau of
the Budget's Circular A—67, issued in 1964, which
appeared to give the Geological Survey control over
Federal water-data activities.

More or less concurrently in the mid-1960's,
several legislative and executive actions at the Federal
level also impacted the Hendricks-Cragwall years.
Responsibility for water-resources research was
assigned, under the Water Resources Research Act of
1964, to a newly created Office of Water Resources
Research (OWRR) in the Department of the Interior,
and responsibility for water-resources planning, under
the Water Resources Planning Act of 1965, was
assigned to a newly created Water Resources Council
(WRC). The research assignment not only dashed
Leopold's dream of an Institute of Hydrology in the
Water Resources Division but also meant that the
Division's research program must henceforth be justi-
fied by demonstrating support of the basic-data
mission or other specifically authorized programs. The
Water Resources Council was given the responsibility
for a periodic assessment of the Nation's water-
resources situation—a responsibility that might well
have been lodged with the Geological Survey. (Inter-
estingly, some time after the period covered by this
history, OWRR and WRC were disestablished, and
some of their duties were reassigned to the Water
Resources Division.) Another action of concern to
WRD was the creation of the Federal Water Pollution
Control Administration (FWPCA), under the Water
Quality Act of 1965, and its placement in the Depart-
ment of the Interior. This heated up an old turf battle
that had existed between the Public Health Service and
the Geological Survey over the responsibility for
collecting water-quality data. Later, the FWPCA
would itself be incorporated into a new independent
super agency, the U.S. Environmental Protection
Agency (USEPA), created by Executive Order in
1970.

But even more than the specific actions noted
above, the rapidly changing tenor of the times was to
influence the direction of WRD programs during the
Hendricks-Cragwall years. The Nation was entering
the space age, the computer age, the information age,
and the environmental age. Environmental concerns
were to greatly increase the audience and broaden the
demands for water data—water-quality data in partic-
ular. Computer and space age technologies were to
make possible the delivery of information, some
processed in new and more usable forms, and within a
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much-reduced timeframe, to meet the expanded needs
of both old and new clientele. Computer technology
also was to make possible the modeling of hydrologic
systems and processes at a stage of sophistication
possible hitherto only in dreams. During this period,
the goal of much of the research program was to bring
the new technologies to bear on improving the Divi-
sion's ability to carry out its mission. Support for this
goal somewhat mitigated the negative consequence of
areversal in the national mood, which in the earlier
“sputnik” years had been so receptive to the building
of research programs.

William T. (Bill) Pecora became Director of the
U.S. Geological Survey in 1965. He was a knowledge-
able, aggressive, and dynamic leader—a perfect leader
for rapidly changing times.

In early 1966, when Luna Leopold, the incum-
bent Chief Hydrologist, returned to his research posi-
tion, Pecora chose E.L. (Roy) Hendricks, then
Associate Chief Hydrologist and already instrumental
in conducting much of the Division's business, as the
new Chief Hydrologist, and Frank Clarke, then leader
of the research program, as his Associate Chief. They
immediately went to work toward rebuilding the
morale in the Division and dealing with the concerns
of client State and Federal agencies. Reorganization
was pressed to completion.

At the Headquarters level, most key personnel
remained in place. Elwood Leeson was Assistant
Chief for Administration and Technical Services, later
retitled Operations. In early 1967, George Whetstone
became the first Assistant Chief for Reports and Data
Processing, later retitled Scientific Publications and
Data Management (SP&DM). Also in 1967, Roy
Oltman was recalled from OWRR to serve as Assis-
tant Chief for Research and Technical Coordination
(R&TC)—Joe Upson continued as his Deputy for
Research, Melvin Williams, Ken Love, and C.L.
McGuinness continued as the Branch Chiefs. Frank
Barrick was Administrative Officer, and Ruth Malone
was Secretary to the Chief Hydrologist. O. Milton
(Milt) Hackett was Chief of the Office of Water Data
Coordination. George C. Taylor was Chief of the
Office of International Activities. A group of Division
Staff Scientists included Walter Langbein, Ray Nace,
and others.

Also at Headquarters, several new positions and
staff units were created to meet the needs stemming
from the changes in the national scene described
earlier. Harold Thomas, widely respected as a

visionary in the field of hydrology, was brought into
Headquarters to spearhead a new planning effort. Bob
Baltzer, from the research group, was assigned tempo-
rarily to appraise the Division's potential use of the
computer. Charles (Chuck) Robinove—to be followed
in later years by Morris Deutsch and Daniel G.
Anderson—working under the Assistant Chief
Hydrologist, R&TC, headed an Office of Remote
Sensing, created to represent the Division in a new
program, led at the Director's level, for data acquisi-
tion by remote sensing: the Earth Resources Observa-
tion System (EROS). "Systems analysis" was just
being touted as the powerful new methodology for
program development and evaluation, and with the
encouragement of senior staff scientist, Walter Lang-
bein, a Systems Laboratory Group was established
under the leadership of Nick Matalas.

At the field level, the four Regional Hydrolo-
gists, responsible for field operations and research
within their areas of jurisdiction, were: George
Ferguson, at Arlington, Atlantic Coast (later,
Northeastern) Region; Warren Hastings, at Menlo
Park, Pacific Coast Region; Harry Wilson, at St.
Louis, Midcontinent Region; and Keith Jackson, who
soon was replaced by Thad McLaughlin, at Denver,
Rocky Mountain Region. Research activities and tech-
nical support were centered for the most part at the
Regional centers in Arlington, Denver, and Menlo
Park. Newly established field units included a national
training center at Denver under the direction of Ivan
Johnson and a remote sensing unit at Phoenix under
the direction of Herb Skibitzke. This unit, a brainchild
of Skibitzke's, was to conduct research and provide
field support for the acquisition of hydrologic data
from aircraft. A hydrologic (analog) modeling unit,
established earlier in Phoenix at the initiative of Bob
Bennett and Skibitzke, remained at Phoenix under the
direction of Gene Patten. Later, this unit would be
relocated to the Northeastern Region. Other principal
field units included Mark Meier's snow and ice project
and William (Bill) Campbell's sea-ice project, both in
Tacoma, Washington.

These early years saw a new peak in the
Nation's interest in water resources. This was marked
by the International Hydrological Decade (IHD),
which had been launched in 1965, and by the Interna-
tional Conference on Water for Peace. The Division
was involved heavily in both. The IHD was a brain-
child of WRD scientists Ray Nace and Walter Lang-
bein, and they continued to influence its activities
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throughout the decade. Leo Heindl, from the Division
staff, was loaned to the National Academy of Sciences
to serve as executive secretary to the National
Committee for the IHD, and José DaCosta, also from
the Division, served with UNESCO in Paris on the
international staff for the IHD. The International
Conference for Water for Peace, held in Washington in
May 1967, was sponsored and heavily promoted by
the administration of President Lyndon Johnson. It
attracted a large national and international audience,
including official representatives from most of the
nations of the world. Along with other Federal agen-
cies, the Water Resources Division provided staff
support for planning and carrying out this event.

These early years also were formative for the
implementation of the Bureau of the Budget's
(BOB) Circular A—67, which assigned to the Depart-
ment of the Interior the task of coordinating Federal
water-data activities and related tasks—to design a
National Water Data Network and to establish a
catalog of information on water-data activities. For
these tasks, an Office of Water Data Coordination
(OWDC) had been created in the Water Resources
Division in January 1965. The staffing of the OWDC,
under Hackett, was completed and two advisory
committees established: one for the Federal sector and
another for the non-Federal sector. Subsequently, the
Director himself became deeply involved with the
deliberations of the Advisory Committee for Public
Use, the so-called "non-Federal advisory committee,”
which greatly influenced program direction of the
Water Resources Division in subsequent years.

George C. Taylor continued to lead the Divi-
sion's international activities.

In December 1967, Frank Clarke was reas-
signed to the position of Assistant Director for Engi-
neering, replacing Bob Lyddan, a long-time ally and
supporter of WRD, who returned to his parent Divi-
sion, the Topographic Division, as Chief Topographic
Engineer. Later, when Bill Pecora left the Directorship
to become Under Secretary of the Department of the
Interior, Clarke accompanied him to become his
Deputy Under Secretary. In both positions, Clarke
continued to give the Division invaluable support,
especially on matters relating to coordination with
FWPCA and its successor, the USEPA, and with the
National Oceanic and Atmospheric Administration
(NOAA). He also was active in looking at a proposed
merger of USGS and NOAA. :

Milt Hackett succeeded Clarke as Associate
Chief Hydrologist in January 1968, and other changes
in key personnel also took place in 1968. Hal Langford
succeeded Hackett as Chief, OWDC. Harold Thomas
returned to his field position in Menlo Park, and Harry
Wilson replaced him as Planning Officer. Elwood
Leeson transferred to St. Louis to take Wilson's former
job as Regional Hydrologist for the Midcontinent
Region. Joseph S. (Joe) Cragwall was recalled from
the planning staff of the Department to take Leeson's
former position as Assistant Chief for Administration
and Technical Services (later Assistant Chief for Oper-
ations). Walton Durum replaced Ken Love (retired) as
Chief, Quality of Water Branch. Sometime earlier
(1967), Rolland Carter had replaced Melvin Williams
(retired) as Chief, Surface Water Branch. Robert
Schneider was Chief of the Office of Radiohydrology,
under the Assistant Chief, R&TC.

At about this same time, an administrative study
showed that the grade structure of senior Headquarters
staff had failed to keep up with the new responsibili-
ties attending the reorganization. This, in turn, was
squeezing the grade structure of the rest of the Divi-
sion. Subsequently, during the next few years and with
the aid of Ed Grant, the Survey's Assistant Director for
Administration, and the Department's personnel staff,
most of these grade inequities were corrected. Begin-
ning with the position of Chief, OWDC, the key posi-
tions at grade 15 were all regraded to 16, including the
positions of the Assistant Chiefs, the Deputy for
Research, and the Branch Chiefs. Concurrently, to
emphasize the technical nature of their positions, the
Assistant Chiefs were retitled Assistant Chief Hydrol-
ogists. Regrading as appropriate elsewhere in the Divi-
sion was to follow.

Real program growth during the remaining
Hendricks years was slow but steady. The cost of the
Vietnam war was being reflected in the economy, and
most new initiatives by the Division got little or no
support in the Federal budget. These initiatives
included proposals for funding in such topical areas as
urban hydrology, coastal hydrology, estuaries, remote-
sensing methods, data for small watersheds, ground-
water recharge, lake studies, hydrologic environmental
impact, water use, and subsurface storage of wastes.
Funding in real dollars for the Federal-State Coopera-
tive (Coop) Program increased gradually, but funding
for the core research program and the support from
other Federal agencies (OFA) kept about abreast of
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inflation. Funding for the International Hydrological
Decade, minimal at best, was dropped.

Reprogramming and some new funding, mostly
occasioned by legislative interest in local or regional
problems, enabled a few new initiatives to be under-
taken and some, first undertaken earlier in the
Hendricks years, to be continued. Notable among
these were a series of regional ground-water appraisals
and a flood-plain mapping program. Some work in
most of the topical areas mentioned above was carried
out in the Federal-State Coop Program or with OFA
support. Of special note was a sizable interdivision
(WRD and Geologic Division) effort for the Atomic
Energy Commission concerning the Nevada Test Site,
which was carried out for WRD from Regional Head-
quarters at Denver under Bill Hale, and later Sam
West. Proposals for estuarine and coastal studies,
prepared under the direction of Joseph E. Upson, got
no funding in the budget; but some studies, as for
Tampa Bay, Fla., and Port Royal, S.C., were carried
out in the Coop Program. Federally funded field
projects of note included a study of artificial recharge
focusing on the high plains of Texas, led by Richmond
Brown; a ground-water investigation of the Delmarva
peninsula, led by Elliott Cushing; and studies of struc-
ture and stratigraphy as controls on ground-water
occurrence and movement in the Atlantic coastal
plain, led by Phil Brown, and in the gulf basin, led by
Paul Jones.

The demand for Division support of Depart-
mental and Survey-level initiatives was growing.
These included environmental impact studies, such as
those required for the proposed Arctic pipeline and for
the Florida Everglades; energy studies, including the
potential for geothermal energy—studies coordinated
for WRD by Alfred Clebsch at Menlo Park; and
studies of waste disposal—nuclear wastes in partic-
ular. These required a draw on staff from both field
and research programs, a draw that was viewed by the
research staff in particular as a mixed blessing. On the
one hand, it provided much-needed financial support
and provided exposure to real-world problems. On the
other hand, it diverted research staff from their prin-
cipal objectives. Overall, however, it provided an
opportunity for the Division to demonstrate its rele-
vance to the some of the emerging problems facing the
Nation.

The period of tight budgets and personnel ceil-
ings occasioned by the Vietnam war was to last
through the Hendricks-Cragwall years and beyond. In

the Water Resources Division, the problem of
managing for growth gave way to the problem of
managing to do more with less. In the ensuing years,
this would be accomplished by a sharpening of priori-
ties and modifications of programs accordingly and by
turning to the tools of the computer age. Use of the
digital computer to store, process, and analyze data
was to become commonplace, and use of the computer
printout for data and information output, vis-a-vis the
traditional book publication, was to provide econo-
mies in time and money. Also, the digital computer
was to provide a greatly improved tool for the
modeling of hydrologic systems.

There were a few adjustments in organization.
The headquarters of the Midcontinent Region (to be
retitled the Southeastern Region) was moved from
St. Louis to Atlanta to conform with Department of the
Interior's plans for creating Regional centers at
Department level, and this move was accompanied by
some reconfiguration of Regional boundaries. District
water-quality laboratories were abolished and central
laboratories established in Atlanta, with Don Leifeste
as Chief, and in Denver, with Russ McAvoy as Chief.
Later, in 1975, Art Beetem moved from Denver to
Quality of Water Branch Headquarters to coordinate
the laboratory activities. The abolishing of the field
laboratories was the source of some pain among the
water-quality contingent, as the field laboratories
traditionally had been the focus for the Division's
water-quality activities. A new field center for
research and instrumentation development, the Gulf
Coast Hydroscience Center, with Stanley Sauer as
Chief, was established at the National Space Tech-
nology Laboratories near Bay St. Louis, Miss.

Of interest historically is the genesis of the Gulf
Coast Hydroscience Center. At the close of the decade
of the 1960's, the Water Resources Division was
seeking a home for its streamflow instrumentation
testing facility, then lodged with the Bureau of Stan-
dards, which was about to relocate. Coincidentally,
Director Pecora was seeking a home in Sioux Falls,
S. Dak., for his pet project, the Earth Resources Obser-
vation System (EROS), and NASA was seeking
tenants for its testing facility near Bay St. Louis, Miss.,
because of cutbacks there. With the support of Senator
Stennis of Mississippi, a quid pro quo arrangement
was worked out—Pecora got his EROS center at
Sioux Falls, S. Dak., and NASA and Senator Stennis
got a WRD research center and instrumentation testing
and development center at Bay St. Louis. In WRD, the

CHAPTER | - INTRODUCTION AND OVERVIEW—INTEGRATING THE DISCIPLINES

5



catalyst and principal supporter of the move was
Rolland Carter, Chief of the Surface Water Branch.
The move was not popular among members of the
research staff who had to relocate—they regarded the
Bay St. Louis area as somewhat of a tropical Siberia.

Also in the works at this time was planning for
the new U.S. Geological Survey center at Reston, Va.
Representing WRD on a bureau-level team for this
effort was Frank Trainer.

A national meeting of the Water Resources
Division, held at Gatlinburg, Tenn., in the spring of
1970, marked approximately the midpoint of
Hendricks' tenure as Chief Hydrologist.

In the middle of May 1971, Bill Pecora moved
to the staff of the Department of the Interior as Under
Secretary. While the search for a new Director was
underway, William (Rad) Radlinski, the Associate
Director, served as Acting Director, Hendricks served
as Acting Associate Director, and Hackett served as
Acting Chief Hydrologist. These assignments lasted
until early December when Vincent McKelvey,
formerly the Chief Geologist, became the new
Director of the U.S. Geological Survey. Hendricks was
retained as Chief Hydrologist by McKelvey. As would
be expected, it took some time to build up the mutual
confidence and rapport that had existed with Pecora.
Nevertheless, after a short period of adjustment, the
relationship was on a sound basis.

The new Director had a great interest in shaping
Geological Survey efforts to address real-world prob-
lems and also in promoting multidisciplinary
approaches to these problems. For this, he created an
umbrella management staff at the Director's level,
under the acronym LIA (Office of Land Information
and Analysis), which drew together units performing
multidisciplinary activities and formed some new
ones. These units included the environmental review
staff, geography, EROS, and Resources and Land
Information (RALI) program—a new program aimed
at identifying and translating the Survey's resource
information for land-use planners and managers. All
required personnel from the operating Divisions.
Hendricks' response was to send some of the Divi-
sion's best and brightest to help staff the new units,
even at some expense to the Division's own opera-
tions. Among the RALI activities of note in which
WRD was heavily involved were a set of urban-area
pilot studies. These included studies of areas at Pitts-
burgh, San Francisco Bay, the Front Range in Colo-
rado, the Connecticut Valley, Puget Sound, and

Phoenix-Tucson. The Division also provided
personnel for marine and coastal studies at Woods
Hole, Mass.

Interest in the subsurface storage of wastes was
increasing. An early consequence of this interest was a
symposium on underground waste management and
environmental applications—with WRD playing a
lead role—jointly sponsored with the American Asso-
ciation of Petroleum Geologists and held in Houston
in December 1971. McKelvey himself was highly
interested in promoting the concept of subsurface
space as a resource in itself (not only for the storage of
liquids and gases but also for storage of wastes and
waste heat), and WRD subsequently explored these
uses.

By this time, the personnel ceiling was begin-
ning to restrict program growth, particularly in work
for other Federal agencies. Among the early victims
was the Division's program with the Agency for Inter-
national Development, whose staffing requirement
could no longer be fully met. Otherwise on the interna-
tional scene, interest in the International Hydrological
Decade had begun to fade, but competition for leader-
ship of hydrologic activities at the international level
between UNESCO and WMO (World Meteorological
Organization) was intensifying. In this power struggle,
UNESCO, because of its close association with the
Water Resources Division in IHD activities, looked to
the Water Resources Division for support, while
WMO looked to the Weather Service of NOAA for
support. Hendricks, who had served as hydrologic
advisor to Robert White of NOAA, the principal U.S.
Representative to WMO, and as principal U.S. dele-
gate to UNESCO on the THD, took no side, in spite of
pressures by Nace and other advisors within and
outside WRD. He wisely foresaw that substantive
financial support of hydrologic activities in either
agency was unlikely, making the power struggle rela-
tively meaningless. Besides, the operational hydrology
programs of WMO needed WRD's involvement and
technical expertise as much as did the IHD.

Hendricks' last year as Chief Hydrologist, 1973,
was tumultuous. Earlier directives to reduce Federal
employment had led to pressures to reduce staff, and
s0 as to avoid reductions in force, retirements of senior
people in the retirement zone were solicited, with a
consequent surge at about this time in the exit of senior
staff. The energy crisis burst upon the Nation, and new
pressures for enérgy-related programs were a short
step behind. Significant among new activities
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launched in the last part of Hendricks' tenure was a
pilot assessment of the Willamette River Basin, and
one of his last initiatives—in June—was to direct the
Systems Analysis Group to study the feasibility of
using satellite relay stations in the National Water Data
Network. In September, the Geological Survey moved
its headquarters to its new building in Reston, Va., and
Joe Cragwall moved to the Director's Office as Assis-
tant Director for programs. In December 1973, Roy
Hendricks retired.

For the first 3 months of 1974, Hackett served as
Acting Chief Hydrologist. The new Chief, Joe Crag-
wall, took over in April, returning from the Director's
staff. He was broadly experienced, having served the
Division in the field in the old Surface Water Branch,
as Chief of one of the pilot Districts (Tennessee)
selected for testing reorganization along Division
lines, and as Assistant Chief Hydrologist for Opera-
tions. Also, he had served in the Department's Office
of Program Analysis.

The transition went smoothly. The key staff on
board with Hendricks were retained. These included at
Headquarters: Hackett, Associate Chief Hydrologist;
E.A. (Ted) Moulder, Assistant Chief Hydrologist for
Research and Technical Coordination, with John
Bredehoeft as his Deputy for Research, and Harry
Barnes, Gerald Meyer, and Ranard J. (Jack) Pickering
as the Branch Chiefs; Walter Hofmann, Assistant
Chief Hydrologist for Operations; George Whetstone,
Assistant Chief Hydrologist for Scientific Publications
and Data Management; and Hal Langford, Chief,
Office of Water Data Coordination. Ruth Malone,
Personal Assistant to the Chief Hydrologist, remained
in that position, and George Taylor continued as Chief,
Office of International Activities. Charles Herbert was
Administrative Officer, and Francis Sessums was
Program Officer. In the field, the Regional Hydrolo-
gists were Joe Callahan, Northeastern Region, at
Reston; Rolland Carter, Southeastern Region, at
Atlanta; Alfred (Al) Clebsch, Central Region, at
Denver; and Elwood Leeson, Western Region, at
Menlo Park.

As in the later Hendricks years, the dominant
management problem was how to do more with less
(relatively). Especially bothersome was the continuing
cap on permanent positions. This led to an increased
use of part-time employees. Also, it led Cragwall to
promote the increased use of direct expenditures in the
Coop Program and to consider "reverse flow" in this
program (use of Federal matching funds for work by

the cooperating agency), and it led him to promote
experiments with grants and contracts at field level.
Irksome to management during this time was the
policy of the Office of Personnel Management
(OPM) and the Department to require extensive
recruiting outside the agencies for vacancies in senior
positions. This, plus the requirement for cumbersome
promotion boards, including members from outside
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