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"Logistical Support of British Operation in Burma in
the Winter of 1944-1945," by Brigadier General Walter
K Wilson, Jr.,
Asia Command

Deputy Engineer in Chief, Southeast

In the summer of 1944, Lord Louis Mountbatten and his
Southeast Asia Command staff was faced with a
logistical problem. The operational situation was as
follows: Burma was still in the hands of the Japs. In
the north, Chinese-American forces under General
Stilwell were fighting for Myitkyina, the outpost of
civilization in Burma in the north. In the northeast,
British-Indian troops of the 14th Army were clearing
the remnants of an audacious Jap offensive from the
fringe of India and the northeast corner of Burma.

The mission assigned required the reconquest of Burma.
The normal approach to Burma is from the south, through
Rangoon
from Rangoon.

 All communications in Burma extend
Railroad lines run from Rangoon to the

north up through the center of Burma to Mandalay and
Myitkyina with a side line off toward China to Lashio.
The mainriver communication also extends from Rangoon,
utilizing the Irrawaddy up to Mandalay and Myitkyina.
However, since means of amphibious operation to retake
Burma from the south were not available, Southeast Asia
Command was forced to plan the conquest from the north.
Entering Burma from the north, the railroad lines could
be reached at Myitkyina and Mandalay, but railroad
lines without rolling stock are of little value. Early
in the campaign, the principal rivers in Burma could be
reached; the Chindwin at Kalewa and the Irrawaddy at
Myitkyina, but again without powered craft these rivers
furnished an unsatisfactory line of communications.
Before the war, no roads connected Burma with India.
American forces under General Stilwell were hacking the
Ledo Road across mountains and through the jungles to
Myitkyina, but by the summer of 1944, this road was
still several hundred miles short of Myitkyina. On the
west, British engineers had earlier improved the road
from Manipur Road to Imphal and had then built an
extension across the mountains to Tamu. But Tamu is
over 300 miles from Mandalay and nothing but tracks
connected the two.
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. . . Calcutta,
for supplies,

a teeming port, was the starting point
both for British and American forces.

From Calcutta, supplies were moved by rail over a
broad-gauge line for over 200 miles and then
transferred to a narrow gauge for another movement of
388 miles to reach Manipur Road, including transfer-
across the Brahmaputra by a rail ferry. The U.S.
supplies followed this same route, but continued past
Manipur Road. to Tinsukia and the Ledo area. In
addition, the small port of Chittagong was connected by
a narrow-gauge rail with Manipur Road, a distance of
over 350 miles. Major base facilities at Calcutta were
ready to handle the load, and at Manipur Road the
advance base was in being. Forward from Manipur Road,
an all-weather macadam road was in good shape to
Imphal Jap demolitions and monsoon damage had to be
repaired between Imphal and Tamu. From Tamu forward, a
fair-weather track ran to Kalewa. East of the Chindwin
River lay a broad jungle-filled plain, traversed only
by little-used tracks and a narrow fair-weather road to
Mandalay. From Mandalay, the main road net of Burma
leads to the south. Thus, in effect, the base area was
prepared, even though supply was inflexible due to the
distances and transshipments required. But forward of
the base an almost virgin country must be crossed by an
army of two corps to reach the central plain of Burma.
And even then, once Mandalay was seized, the army would
still be 400 miles from its goal at Rangoon.

Aside from the war against the Jap must be considered
the war against the weather. In Burma, May to November
is the season of rains or monsoons. While these
torrential rains do not prevent operations, they break
down all communication lines, making fair-weather roads
impassable, interrupting all-weather roads for varying
periods, and generally forcing operations to proceed at
a walk. Thus, the operation must jump off in full
force in December and reach its goal in Rangoon in
early May in order to insure defeating the second
enemy, the weather.  . . .

The logistical solution presented can be summed up in a
few words. Use every means available to beat the
monsoon. The successful efforts by the American forces
to supply Chinese and American troops of the Northern
Combat Area Command have been so well covered by other
articles that I will cover only the logistical support
of the British 14th Army. One of the principal
requirements was POL (gasoline and its allied
products).

222



A British pipeline was built from Chittagong to Manipur
Road and then extended to Imphal The road to Tamu was
repaired to all-weather classification across the
mountain region. One hundred miles of new all-weather
road were built from Tamu to Kalewa. Because of the
time element, lack of a sufficiently large number of
dump trucks, and lack of good stone sources, this road
was surfaced with PBS. PBS, directly translated, means
prefabricated bituminized surfacing, or, as we would
be more apt to know it, heavy burlap thoroughly
impregnated with bitumen, brought up in rolls and laid
on the prepared subgrade. This was definitely in the
nature of an experiment, but it had to work, and be
ready by the next wet season. In the meantime, traffic
used the old dry-weather trail. Because there were not
enough engineers to do this job and also bring the
Kalewa-Mandalay road up to specifications, supplies
forward of Kilewa would move by the Chindwin River down
to the junction of the Irrawaddy to Myingyan. Only
tactical vehicles belonging to divisions used the
existing fair-weather road from Kalewa forward. To
implement this river supply scheme, it was necessary to
get floating equipment to Kalewa. The lines of
communications would not handle the large tonnages of
craft in addition to the essential tonnages to supply
the army, so impromptu boat yards were set up at Kalewa
and hundreds of various types of barges and boats were
built. Engines and special fittings were brought down
the long railroad and road lines of communications to
complete the job, and even a few sectional tugs made
the long journey. In addition to new craft built,
every type of local craft available was pressed into
service. POL was moved forward by making up large rafts
of drums, fastening them together with a bamboo floor,
and towing them down the river. Rafts for dry storing
were constructed from .light materials obtainable
locally, principally bamboo, and floated one-way to
Myingyan.

All of this would have been to no avail without the
magnificent effort of the RAF and USAAF on air supply.
It can be safely said that the Burma campaign was an
air supply war. Divisions would advance fifty to a
hundred miles, forward engineers would know about an
air-strip, and the C-47's and 46's would land, thereby
increasing the efficiency of payload over that possible
by air dropping. Thus in effect, the supply was by a
series of hops forward to one transport strip after
another with the interval covered by air dropping. The
flexibility furnished by this air supply enable
operations to outflank the Japs which would have been
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impracticable by any other means. When operations had
succeeded in clearing portions off the railroad of the
central plain, locomotives were brought forward by road
and river, and some were even flown in by air.

. . . statistics [show] what was involved in this
tremendous logistical task, but they cannot give the
true measure of the hardships and difficulties
involved. The operation was a success because the
fighting troops were willing to get along without
supplies normally considered essential;. because when an
emergency arose, air supply was able to deliver the
goods on time; because thousands of troops and labor
working on the often crude and elongated lines of
communications kept tonnages rolling forward through
every difficulty.

This solution to a difficult logistical problem is not
one which others will try to follow in the future, but
it is a prime example of the advantages of control of
the air, of adequate air supply, and of combined
efforts by every practical means to deliver sufficient
supplies to the right place in time to support tactical
operations. Both the British and American troops who
participated can be proud of a task well done.

Reprinted with permission from Military Review
25 (March 1946):12-17.
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V i s i o n , Vigor, and Victory on the Arkansas

A Speech Before the Arkansas Basin Development Association
Little ‘Rock, December 11, 1961

To begin my remarks by saying anything but “thank you"
w o u l d  b e  m o s t  u n a p p r e c i a t i v e  o f the welcome you have
g i v e n  m e . I know t h a t  s o m e  o f y o u  h a v e  c o m e long
d i s t a n c e s  t o  b e  h e r e  t o n i g h t . Y o u r  p r e s e n c e  r e f l e c t s  t h e
in t e r e s t  and  d r ive  beh ind  the  deve lopmen t  o f  t he  Arkansas
Rive r  Va l l ey .

Soon after I became Chief of Engineers, somebody asked me
i f  I  w a s  f a m i l i a r  w i t h  t h e  A r k a n s a s  B a s i n  P r o j e c t .  I
r e p l i e d  t h a t  I  w a s  q u i t e  a w a r e  o f  i t . It's l i k e  m y  g o l f
hand icap . It's b i g , i t s  i m p o r t a n t , and I get reminded of
i t  r e g u l a r l y . Some of you in this room see to that.

At the risk of having your chamber  of  commerce  b i l l  me
for membership dues, I must remark that the future of the
Arkansas Valley is exceedingly bright. W i t h  o u r  c o u n t r y
e n t e r i n g  a  p e r i o d  o f  p h e n o m e n a l  g r o w t h ,  i t  s e e m s  l o g i c a l
t h a t  t h i s  v a l l e y  i s  a n  i d e a l  p l a c e  f o r  e c o n o m i c  e x p a n s i o n
o f a l l  k i n d s . It is r i c h  i n  r e s o u r c e s , a b u n d a n t  i n
economic  oppor tun i ty , a n d  i s  w e l l  o n  i t s  w a y  w i t h  r i v e r
b a s i n  d e v e l o p m e n t  t o  s u p p o r t  t h e  k i n d  o f  l i f e  w e  c h e r i s h
i n  t h i s  c o u n t r y .

With 1970 as the date for expedited completion of the
Arkansas Basin Project, a challenging pace has been set
for this development. To help make this possible you
have mobilized two human qualities essential to real
progress of any basin. These are vision and vigor of the
kind that built this nation. Hold on to them, and your
Valley will blossom as few others have done.

One of the best descriptions of the vision that foresaw
the possibilities of developing the Arkansas is a book
published not long ago titled LAND, WOOD AND WATER> I
believe the author comes from the Oklahoma part of the
Valley, but it is good reading in Arkansas, or anywhere
else where people want to move ahead. That book tells of
the long struggle to convince the doubters and the
apathetic - though it is hard for me to realize there
were ever any of them down here - that something could be
done to make the vision a reality. Bulldog persistence
and the united drive triggered by the disastrous 1943
flood which paved the way for authorization of the
multiple purpose plan for the valley are all a part of
the story.
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These things are familiar to you, but I feel they should
be mentioned. For they reflect the enthusiasm and the
faith you hold for the future of your valley, and your
Willingness to put out the effort and investment to
realize its destiny. This is vitally important to our
ability to speed construction of the engineering works to
conserve the waters of the Arkansas River system and put
them to beneficial use.

That the multiple purpose plan is moving fast is only  
partly evident when you fly over the valley. For you do
not see the extensive planning and other hard work that
had to be done before the first earth could be moved.
But a few routine facts will serve to measure progress.

The more than $80 million appropriation this year will
bring the bank stabilization and channel rectification
work to about 40 percent completion. It will advance
Dardanelle Dam to about 30 percent completion. Oologah
is almost finished. Keystone and Eufaula will be well
over half complete - where complex relocation problems
have been solved and for which the State of Oklahoma
deserves great credit for its cooperation on highway
betterment.

Last year recognition was won for bank stabilization as
an integral part of the over-all plan - not just an
emergency patchwork where the river was doing the  
greatest damage. This year a vital step was taken with
the appropriation of initial design funds for navigation
locks and dams.

In step with the timetable for completion of the Arkansas
River Waterway are the terminal and transfer facilities
being planned along the route.
Little Rock,

In the State of Arkansas,
Pine Bluff, Van Buren and Gillett have

created port authorities, and other communities are
making plans to do so. In Oklahoma, Muskogee has
organized its Port Commission and Tulsa is moving on such
a project now, as are other cities.

This is foresight. This is drive. There will be great
opportunities in the areas close to the waterway, but its
effects will not end there. It will be felt hundreds of
miles away. The commerce that will move to market by
water transportation will not come from the
immediate area,

just

river bank.
nor will the incoming goods stop at the

When the first towboat whistles are heard, as sections of
the waterway are opened to commerce, there is evidence
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that you
confident
gotten it
firing up
with great

Not only the Arkansas, but the White and the Ouachita
basins are headed for better things because of their
navigation possibilities. Barge service has been
reopened on the Lower White River recently, where channel
maintenance has been resumed. Further improvement of the
channel on the Ouachita has been authorized. These
neighboring developments will be complementary to the
economic rise of this great section of the United States.

mean to be ready for business. And I am
that in the meantime you will have gone out and
and that new plants and business houses will be
their production lines and opening their doors
frequency.

 

Once your Arkansas waterway is opened, you will become a
part of an extensive industrial complex served by barge
transportation throughout the Greater Mississippi Valley,
which is growing by leaps and bounds. Your interests, of
course, will be served by the health and vigor of the
entire system. One of the significant trends in waterway
development is recognition by the respective areas along
them that the bigger the whole pie becomes the more each
particular community will have to enjoy. In the united
effort of all concerned we gain great strength to push
forward vigorously with waterway improvement in all areas.

Great as our progress with waterway development is, we
have seen only the beginning of the significance of barge
transportation to national advancement. It is
interesting to note that we have recently found the
waterways to be essential even to the Race for Space.
The National Aeronautics and Space Agency, in asking the
Corps of Engineers to build their new facilities for
developing, testing and launching Space Rockets have
emphasized the necessity of locating these facilities on
the waterways. For the huge rockets exploring Space will
be much too large for practicable and economical
transportation by any other means than barge. Linking
the various research, production, testing and launching
facilities together by waterways will enable the huge
boosters to be moved from point to point as required.

Much has been said about the effects of water
transportation, and about other benefits that will flow
from the development of the Arkansas. However, I want to
emphasize the importance of making full use of
recreational opportunities. These, of course, o c c u r  o n
t h e  r e s e r v o i r s , and are inherent in the slack water pools
between t h e l o c k s and dams. You can v i s u a l i z e  a
con t inuous water s u r f a c e  4 5 0  m i l e s  l o n g  - a  f a b u l o u s
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addition to the present attraction the Arkansas Valley
holds for recreational use by large numbers of people.
Andt I might add, for the economic benefit of those who
invest in facilities and services to enable the broad
enjoyment of this valuable resource.

I am mindful of the accomplishments already in being and
am confident you are not overlooking further progress of
this kind. Certainly, the Corps of Engineers desires to
work as closely as we can with respect to the
recreational and fish and wildlife aspects of river
development, as well as in other fields of activity.

I want to stress, too, the importance of looking ahead
with investigations of future projects to be authorized
and built along our way towards the ultimate full use of
the waters of this basin. We have many surveys in
various stages of progress for new or improved
developments in Arkansas, Oklahoma and Kansas. We must
push along with them, in addition to the construction of
works now under way, or authorized. For they, too, are
essential to your future.

,,
Time will not permit me to discuss them here, but I do
want to point out one of special significance - the study
for possible control of salt pollution of the Arkansas
and Red Rivers. The Public Health Service, as you are
aware, has done an outstanding ljob in locating the
sources of contamination. Now we need to ascertain the
best methods of control and what they will cost. The
control of salt contamination would provide water quality
in Keystone reservoir and in the Arkansas acceptable to
Public Health Service standards for domestic use, and
acceptable for industrial and agricultural purposes. A
feasible way to do it must be found.

We have a double objective on the Arkansas. One is to
plan and build towards the full, comprehensive
utilization of your water resources. The other is to use
such development as a means of supporting President
Kennedy's desire to accelerate the national economic
growth rate.

The reasons are compelling. As the President stated in
his Natural Resources Message to the Congress last
February, wise investments in resources development
programs today will return vast dividends tomorrow;
whereas opportunities to carry out such developments may
be lost forever if we fail to act now.
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Further, the Senate Select Committee on National Water
Resources and the Senate Appropriations Committee have
both recently stressed the need to expand and expedite
water resources development.

I am confident that the growth potential of this country
can absorb the best efforts all of us can make to these
ends. It requires that we apply these efforts wisely and
unremittingly to achieve the dynamic progress of which we
are capable.

It has become necessary that the planning and
construction of projects and systems of projects be
comprehensive in scope, extremely far-sighted in depth,
and a cooperative undertaking among all groups and
organizations concerned, public and private. The
perspective of all persons engaged must be broadened,
procedures sharpened and efforts intensified.

The Corps of Engineers approaches its part in these tasks
with keen interest and confidence, and a sense of
opportunity. We are reshaping our efforts along lines
that will enhance its responsiveness to current and long
range needs. One of the steps I have taken is to direct
that water resources development be employed as an
effective tool to stimulate economic growth. Another is
to take into account the full, realistic life of water
resources structures in determining their justification;
and not to stop at an arbitary 50-year life.

We are seeking new ways to bring all project values into
focus when they are significant to the need and the
justification of a development plan. Some values are
difficult to measure in cold dollars and cents but
nevertheless they must be taken into account if we are to
make the best use of opportunities to stimulate economic
advancement.

I want to stress that it is my intention that the work of
the Corps of Engineers be as responsive to your needs and

 aspirations as men can make it, both in your own interest
and to the benefit of the entire country. For the
progress of water resources development in your Valley is
a matter of major national importance.

In closing, I want to stress that it is extremely
gratifying to work with you towards the fullest
realization of the great potentials of the Arkansas River
Basin, and your ambitions to capitalize upon them.

I thank you.
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Water Resources Development and National Defense

A Speech Before the National Rivers and Harbors Congress
Washington, D.C., May 18, 1962

You have dealt generously in giving me this opportunity 
to talk about water-resources development and national
defense. It is a happy occasion when a man gets a chance
to expound in public *on his favorite subject. National
defense has been my career since entering the U.S.

i.*1 Military Academy and water resources have occupied a
: large share of my time since entering the Corps of

Engineers upon graduation.

One soon learns, in the Corps, that water development and
defense are two sides of the same coin. The nation's
military strength is inseparable from its economic
strength; its economic strength in turn depends upon the
wise use of natural resources; and among natural
resources, the conservation and control of water are
absolutely basic.

Thus broadening and acceleration of water development of
all kinds becomes a matter of primary national
importance, which President Kennedy has stressed twice in
his Messages to the Congress during the past two years.

What this country needs now, and needs badly, is fuller
realization of the great scope and size of the
water-resources development task confronting it, and an
absorbing dedication to an all-out generation-long, water
development effort.

How big is this task? I am going to cite some figures,
derived in part from studies inspired by our work with
the Senate Select Committee on National Water Resources a
couple of years ago. I shall put them forward very
tentatively, because of looking far ahead as we have to
do in planning large-scale construction programs--the
estimates of needs must necessarily be very rough.

Resources for the Future, Inc., made a monumental study
for the Select Committee which indicates the magnitude of
the reservoir storage capacity we shall need just to keep
the rivers flowing adequately to meet all demands for
water.
by

The Corps of Engineers has completed the picture
taking into account a nationwide

additional needs.
inventory of

The outstanding conclusion reached by
combining the results of the two studies is that by
1980 - only 18 years from now - the nation will need to
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add more than 400 million acre-feet of reservoir capacity
to its existing systems. This is two and one-half times
the capacity of all the reservoirs the Corps of Engineers
has built in the past - mainly in the last two decades.
And it somewhat exceeds the aggregate capacity of all
reservoirs that have been built in the United States
since its beginning.

And this is only the basic part of the job - necessary to
provide the high degree of conservation of water and
control of streamflow to assure dependable supply for
such requirements as domestic and industrial use and to
maintain satisfactory stream conditions generally. Add
to it the navigation improvements, local flood protection
works, hydro-electric power, recreation and other related
tasks of comprehensive development and the over-all
undertaking looms quite large.

When we in the Corps of Engineers try to size up our
projected part of the task we find ourselves
contemplating programs in the next two decades ranging
from $1-1/2 billion to $2-1/2 billion a year for new
construction alone.

Figures like these are startling. But when we look
realistically at our national future, the scale of the
projected development to meet water needs falls into
proportion. The United States faces a big future--big in
every aspect--big in strength, big in accomplishments,
and therefore big in its needs.

To meet these needs, as we see them now, would require a
Corps program growing at a rate of about 6 percent each
year. Ass a national goal is an annual growth rate of at
least 4.5 percent for the Gross National Product, and as
attainment of this goal depends upon prior development of
basic natural resources, a growth rate of at least 6
percent in developmental programs appears entirely
reasonable. Moreover, we have some catching up to do in
the developmerit of water resources.

We have made an analysis of how the demands projected by
various authorities for the Senate Select Committee
would, in all probability, affect those parts of the
over-all water resources responsibility to which the
Corps of Engineers' efforts are normally directed. Our
concern has been to ascertain where we have to raise our
sights, how we need to sharpen our procedures, and in
general, line our work so as to make headway towards
helping meet future requirements.
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I might add t hat we were interested in finding out where
kany bottlnec  s might be encountered, so we might take

early action in an effort to avoid them.

Beginning with the reservoirs, let me pass along to you
some of the facts our analysis revealed. The Senate
Select Committee's report indicated that a total of well
over 300 million acre feet  r reservoir storage space
would be needed by 1980. This storage was projected just
for regulation of the nation's rivers to increase low
water flows for purposes such as water supply, water
quality control, power, navigation, recreation and the
like. Additional storage reserves for flood control,
most of which would be combined in the same reservoirs
with water supply, would also be needed, making the total
requirement about 400 million acre feet of reservoir
capacity.

Our estimates indicate that the Corps of Engineers should
be prepared to build about 3/4 the total
requirement,

storage

$15 billion,
and that the cost would be something like
figured at 1960 dollars.

Now where is the space to store this water effectively
and economically to come from? In many respects, this is
going to be a harder problem to solve than that of
expanding the capability to build the reservoirs, or
finding the money to pay for them. I think we will have
the construction capacity, all right, but we will have to
find many more able planning engineers to carry out
programs of the magnitude indicated. I don't want to
minimize the money - but if we've got to have the water,
the question boils down to the hard fact that we've got
to get it, through reservoir construction, and do it at
the cheapest cost we can. But as to land on which to
store the water, that is something else again. In some
of our river basins, such as the Ohio, for example, the
amount of feasible reservoir space which can be acquired
without major disruption of existing development such as
communities, highways, industries, railroads and the
like, is nowhere near adequate.
every day. This is

And it is getting less
one of the aspects of the water

resources
pinch of

job where the country is going to feel the
the lack of enough highly capable and

experienced planning engineers who can help us store the
most water for the least sacrifice of either land  or
money.

Even when all these problems are solved--money, planning,
capability, space and efficiency--we still will face the
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problem of time. If the challenge is to be met, and if
construction programs of the scale we are talking about
are to be carried out within only 18 years, we must start
working on them much faster and quite soon.

To meet Federal flood control responsibilities properly,
the multi-purpose reservoir program should be
supplemented by about 11,000 miles of levees, floodwalls,
channel improvements,
billion. Also,

and related works costing about $2
costing

about $80
some 3,000 flood-plain studies,

million, should be undertaken to encourage
local regulation in effort to minimize the flood risk and
reduce the cost of building protection for property that
should not be located in the flood plain.

Meanwhile, the augmented reservoir program would make
feasible the installation by 1980 of about 33 million
kilowatts of new power-generating capacity, costing over
$5 billion.

Any forecasts must recognize the phenomenal increase in
the public demand for water-based recreation. In 1961
the attendance at Corps of Engineers reservoirs alone
totalled about 120 million. Fifteen years earlier it had
only been about 5 million. In view of this growing
demand, and in anticipation that new reservoirs will
continue to be built and will be better adapted for
recreation than older ones, an estimated 300 million
attendance by 1980 is conservative.

We believe that the state and local entities should be
encouraged  to develop the recreational potentialities of
Federal reservoirs to the greatest possible extent.
However, the Federal Government can and should acquire
land for recreational development at reservoir areas and
should also provide such basic facilities as access
roads, picnic grounds,
and the like.

boat-launching ramps, sanitation
We contemplate that perhaps $700 million

might be spent for
1980.

such purposes at Corps projects by

The national inland-waterway system embraces some 20,000
miles of improved channels in commercial use. We have
estimated that 10,000 miles of these channels need
improvement, and about 1,000 miles of new waterways merit
serious consideration for possible future development.
The total cost of this possible future work would be
about $8 billion. The urgency with which this additional
construction should be carried out depends upon factors
which are difficult to predict. In addition to possible
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modifications in national transportation policy, the main
determining factors are the growth of transportation
needs and the future cost of alternative forms of
transportation. At present we can only assume that needs
will develop at about the same rate in the future as in
the past. On this basis we should anticipate investing
about $2.7 billon in the improvement of construction of
waterways by 1980.

Also, construction of 14 new deep-draft harbors on the
seacoasts and the Great Lakes, and improvement of 46
existing harbors are expected to become justified over
the next two decades. The estimated cost of this work is
about $2 billion.

The Atlantic coastal storms early this March have
emphasized the need for expanded programs to protect
against loss of life and property and destruction of
beaches along the national shoreline. Without taking
into account changes that may occur in Federal
legislation and policy, we feel reasonably sure that we
will be called on to undertake more shore protection,
including hurricane protection projects, than has been
contemplated before this year. A very rough
order-of-magnitude estimate might be in the neighborhood
of $1 billion by 1980.

To get the big, overall, comprehensive water resources
development job done on time and economically, we shall
have to accelerate river basin planning and project
surveys. Increased emphasis is being placed on this
'activity in my own office. And, as a first step in
avoiding a bottleneck, special river basin planning units
have been established in each of our Divisions. These
units will carry on continuing studies of reservoir needs
and potentialities for each river basin similar to those
prepared for the Senate Select Committee. These studies
will help provide the detailed data needed to further
refine the estimates of needs set forth by the
Committee. They will also help the Corps of Engineers
develop more dependable time-tables for providing
additional storage capacity, will help locate reservoir
sites, and will determine the river flows needed at key
points along the main rivers.

We expect our basin-study units to help us cooperate
effectively with other river-basin planning agencies such
as those recommended by President Kennedy. Pending
completion of comprehensive basin plans, they will help
us to make sure that our proposed projects will fit well
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into future plans and help us give proper consideration
to selecting the best of alternative means of meeting
resource needs.

Let me repeat that our estimates are necessarily based
largely on meeting those requirements for which the Corps
of Engineers has primary responsibility. But I might
point out that many different water-resource programs
tend to converge on those of the Corps, particularly with
respect to basic stream flow regulation. our basin-study
assignments, from the late 1920% to date; the nationwide
scope of our programs, and our involvement not only on
rivers but on lakes and seacoasts; the many contacts we
have established at community level all over the United
States through both our military and our civil missions--
all these bring us into contact with the nation's
over-all water-resource needs and problems. And I hope
that by telling you candidly how big the job ahead
appears to us, it may help organizations such as the
National Rivers and Harbors Congress to gear up their own
efforts to help get the water resources job done well and
on time.

What we are dealing with involves the total future
welfare to our nation. Water-resources development must
be undertaken not merely because it is profitable, or so
that we may live more comfortably. It must be undertaken
to preserve our national economy, our security, and our
way of life. It is one of the foundation-stones of
national defense and of our country's future greatness.
No task is more urgent. It is a challenge to us all.
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The Dominant Conservation Idea
A Speech before the National Reclamation Association

Portland, Oregon, October 18, 1962

During the 17 months I have been Chief of
Engineers, I have seen most of the United States and
much of the rest of the globe while inspecting Corps of
Engineers operations at home and overseas. On these
trips, I have seen much evidence of the series of
chain-reaction "explosions" in population growth,
technical progress, discontent, and change which are
reshaping the world we live in.

From these observations, I have come to appreciate even
more the need to push ahead faster with water
development to help accelerate the economy right now,
as well as to meet the demands of national growth.

While the idea of using water development to help
generate economic drive is novel in some parts of the
country, it is an old story here in the West. However,
it is taking on new dimensions even here. Today, all
parts of the country are being caught up in a movement
towards full, comprehensive development of water
resources undertaken cooperatively by federal, state,
and local interests. In fact, this movement is
emerging as the distinctive and dominant conservation .
idea of our time. It reflects considerable change in
our nationaal concept of the importance of water
conservation, the size o f the water resources
development task, and how best to tackle it.

Take reservoirs, alone. It is expected that about 400
million acre-feet of new storage will be needed less
than two decades from now, just to regulate the
country's rivers to increase low flows for water supply
of all kinds, for water quality control, power,
navigation, recreation, and the like. That is an
enormous amount of storage; more than all our country
has built heretofore; and much of it will be required
here in the west.

We estimate the portion of this increased capacity that
would normally be built as Corps undertakings would
amount to something like $15 billion, at 1960 dollars.
That portion of it to be built in the West would
provide more water for
irrigated economy,

and power expanding your
in addition to other benefits. Some

of this increased storage already has been placed in
construction since the figures were compiled, and

247



preparations are being made to get more of it
underway. It is our policy to plan the systems and
structures in such a way as to make maximum
contributions to the reclamation program wherever this
can be done.

Of course, the reservoirs are just a part of the
comprehensive development task, though a key part.
When we try to size up the job projected by forecasts
of national demands, including water supply, flood
control, navigation, power, and other purposes, we find
ourselves contemplating Corps programs in the next two
decades ranging from $1-1/2 to $2-1/2 billion a year
for new construction alone.

Both the size and the complexity of the task ahead put
a premium on ingenuity and efficiency in both planning
and construction.

In planning, we must find a way to place more emphasis
on long-range needs, without slighting current
requirements. We shall have to build for current
needs, as we plan for long-range needs. This is always
difficult for if planning is not projected far enough
ahead, you run the risk that what is built today may
block something needed later on.

By and large, I think the western states have fared
well with planning and building water developments.
Here future development is largely a matter of making
use of relatively unimpaired natural advantages.
Conservation in the East is often a matter of finding
remedies for problems.

One of the significant trends in water development is
the growing participation by the states and their
subdivisions in the formulation of comprehensive river-
basin plans and in construction. Such participation is
essential to good development and should be encouraged.

The federal agencies, too, are taking a broader
interest in certain aspects of water development, such
as recreation, water supply, and water-quality control.
Federal assistance can be of outstanding value in
helping the states and local agencies expand their
activities in these fields. This kind of cooperation
is essential if water resources are to be developed and
put to use in a way that will best encourage economic
growth.

Another recent change in the water resources scene is
one for which this association is entitled to
considerable credit. I refer to the new standards for
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the economic evaluation of projects established in the
place of old Budget Bureau Circular A-47. As I am
confident you are familiar with these changes, I  don't
need to describe them to you. But I would like to
point out that the new standards must be applied with
prudence and foresight. i evaluating hard-to-measure
benefits, we Don't want to be hidebound by formulas,
but we do want to be sound. And in estimating the
productive life of project facilities, we don't want to
be myopic, but we do want to be realistic. In the
future as in the past, the American people must be able
to rely with confidence on the quality of the
investment proposals offered them. In a sense,
therefore, the more liberal standards mean that we must
take greater pains than ever in projecting needs and
benefits into the future.

T h e  bigger our plans, the more facts we need to prepare
and support them. Thus, we need a much more intensive
fact-gathering and fact-analyzing effort, supported by
new techniques for handling and using data, to get the
most out of comprehensive basin planning.

When we deal with all the water resources of a major
river basin, we may often be confronted by a huge
complexity of possible alternative patterns of
development. Accommodating important, even vital,
interests may depend on choosing the right pattern and
phasing it in the right time-sequences of work and
investment. Modern methods of systems analysis,
involving the use of electronic computers, can help us
compare alternatives and solve problems on a scale that
otherwise would be impossible. So we are thinking of
applying such techniques to our water resource
assignment. In cooperation with Harvard University, we
are carrying out a three-year program aimed at
exploring such possibilities. It is possible that they
could transform the field of water resource planning.

Still another need is to gather not only masses of
facts but a full range of viewpoints concerning
resource problems. Actually, interests and viewpoints
are facts--facts that help define the social, economic,
and political environment in which development will
take place. Plans, programs, and projects must be
soundly fitted to their human as well as their
geographic environments. In dealing with viewpoints, as
with any other kinds of facts, the problem is not so
much to collect them, as to determine their impact on
the end product of resource development. No
significant view or interest should be omitted, and
none can be permitted to predominate unduly, if we
expect our plans to provide a sound foundation for
future growth.
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In every one of our field divisions, the Corps of
Engineers will have planning groups specially charged
not only with keeping abreast of changing water needs,
but also with keeping in touch with as wide a range of
groups and interests as they can. This is an exacting
task, made more difficult by the chronic shortage of
trained, experienced planners. Nevertheless, we should
make every effort to have comprehensive surveys
completed or underway in every major river basin in the
United States by the end of this decade. Moreover,
these basin plans must be kept flexible and up-to-date
through continuous fact-gathering programs carried out
in cooperation with the widest range of interests
possible.

While a great deal more might be said about planning, I
want to leave time for a few words about construction.
Our national capability to build efficiently and
economically will be one of the yardsticks that will
measure not only how well we can live, but also how
safely we can live on this crowded and disputed earth.
The cheaper and more efficiently we can build, the
greater the use we can make of our water resources. I
am confident of our national ability to- increase
construction efficiency. At the same time, effort
should be placed on generating new ideas, and on
developing new methods, new materials, new standards of
efficient management and techniques for
increased construction

achieving
efficiency, plus

that
an approach

reasonably
insurmountable.

recognizes few barriers as

For example, the Corps of Engineers is now considering
the possibility of linking waterway navigation systems
in separate river
channels through

basins together by cutting open
the land masses that divide

watersheds. This involves a massive carving up of the
earth's surface on a scale that has not been previously
attempted.

To facilitate such undertakings, we are now working
with the Atomic Energy Commission to explore the
possibility of using the might force of nuclear energy
in an effort to cut the costs of excavation. Needless
to say, our approach to this idea must be made with
great care,
safeguards.

and each step surrounded with multiple
At this early date, we cannot even

speculate on the outcome of such research, or how its
fruits might subsequently be applied to the various
aspects of water development, but if the potentiality
is there, and there is a way to harness it, no pains
should be spared to find out.
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To the extent that more efficient and economical means
can be found to move large quantities of earth, or to
build a dam, line a canal, stabilize a riverbank, or do
any of a score of other important construction jobs, a
much better, bigger country can be built. Research to
such ends should be encouraged and supported as a
highly important element of water development.

As we progress with water development, it is of course
necessary to integrate new construction into going
programs in an orderly way. The Rivers and Harbors Act
of 1962, recently passed by the Congress, will be most
helpful. Among the other developments, it authorizes
for construction, it provides 31 new multiple-purpose
reservoirs for the Western states, aggregating over 11
million acre-feet in storage capacity. Among these are
dams such as North Fork on the San Gabriel in Texas,
Camelsback in Arizona, New Melones in California, Lost
Creek here in Oregon, Wynoochee in Washington, Bruces
Eddy in Idaho, Clinton in Kansas, and Kaw in Oklahoma,
to name a few.

Further, the new Appropriations Act provides for
stepping up the Civil Works program by some 7 percent,
including funds aggregating $365 million for the 17
Western Reclamation States. It provides funds for 21
new construction starts and 23 new planning starts on
various kinds of projects in these states, including
construction money for seven of the new multi-purpose
reservoirs embracing storage for various needs.

Also, we look forward to further opportunities to
expand development of small water resources projects of
various kinds under the new Public Works Acceleration
Act. These include flood control projects costing not
over $1 million in federal funds, and small navigation
projects not to exceed $200,000, which I am empowered
by law to authorize for construction. Further, we have
a number of small projects already authorized by the
Congress which may be taken up on short order. Also,
recreation facilities may be provided under this act,
and we may accelerate, improve, or rehabilitate
existing projects.

I would like to add one more thought in closing. We of
the Corps of Engineers look to you of Reclamation to
help us realize the full measure of benefit from our
western programs. On the Missouri, the Columbia, in
Texas, in California, and in many other regions and
river basins, we have undertakings which are already
serving considerably, but which can serve even more to
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help increase the productivity and prosperity of the
West through joint action. I hope that in the future
we can find more and more occasions to work together in
this way--more opportunities in which together we may
achieve greater benefits from our endeavors.

I thank you.
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The Role of Construction in the Space Age

A Speech at the Conference on United States Government
Construction Contracts

Washington, D.C., November 6, 1962

Professor Nash, Mr. Keiser, distinguished guests and
participants in this conference on Government
Construction Contracts. George Washington University%
National Law Center and Federal Publications, Inc., are
to be commended for sponsoring this symposium devoted to
a study of mutual problems affecting construction
contractors and Federal contracting agencies.

As all of us know, the Federal Government is the
country's largest purchaser of construction
services--buying many billion dollars worth annually. If
for no other reason, the extremely large cost to the
taxpayers, alone demands that all of us in the Federal
construction agencies make certain that the American
people receive the highest quality work for the lowest
possible price, and on time.

Construction, one of the most complex and vital areas of
Federal activity, will become even more complex in the
age of space. Our jobs will include some of the most
demanding ever tackled. In the aggregate, they will be
the costliest since the World War II construction task.
They will include some of the most difficult,
technically, since the Manhattan District produced the
original "A-bomb". New techniques, new materials, new
conditions of many kinds will be involved and the job
will have to be done under the pressure of American
growth requirements, national defense, and "The Race For
Space2

All three elements directly concerned - the Government,
the construction industry and American labor, face the
necessity of thoroughly reviewing and revitalizing our
ground rules. All of us must look far ahead to
anticipate problems and come up with effective answers
when they are needed - not after setbacks are
experienced: preventive foresight - not corrective
hindsight:

Let us enumerate some of the major areas of expanded
Government construction.

First, is the newest program   to support Space
Exploration. While the program can be visualized now only
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in barest outline, it looks like at least a
half-billion-dollars-per-year construction job.

Next is the Civil Defense Shelter Program - this nation
may be facing a program which could eventually involve
many billions of dollars of construction, partly financed
by the Federal Government, but largely financed by the
private sector of our economy. In executing the current
National Fallout Shelter Survey Program under direction
of DOD, which, of course must precede any large scale
construction of new shelter, I think it significant to
mention that the Corps of Engineers has teamed up with
the Bureau of Yards and Docks so that this effort from
the beginning will be a joint Army-Navy effort.

Then, we must catch up with the backlog of water
resources, highways and other communication needs - in
themselves
size.

"headline jobs" of unprecedented scope and

Defense construction will in all probability continue to
be extremely large - with prospects for new elements such
as antimissile missile construction to be considered.

After that comes the country's more ordinary construction
jobs, which I need not enumerate here.

Thus both survival and progress will be measured by what
we build. The volume and type of Government construction
reflect areas of national importance which demand the
earnest attention of architects, engineers and
contractors and more than a score of Federal agencies.

Let's take a look now at some of the construction
implications of
achievement

space. Early in 1946, our principal
in probing space was reported in page-one

headlines which told how the Army Signal Corps had
bounced a radar impulse to the moon and back. The United
States has come a long way in the past 15 years. TO the
point, in fact, where President Kennedy has now called
for an all-out national effort to land men on the moon
and return them safely before 1970. We now stand on the
threshold of manned-space explorations the way Spain did
over 450 years ago when men began to claim that the earth
was round and Columbus set out to prove it. But that's
where any similarity stops.

Before our Space-Age Columbuses can take off many
theories will have to be put to the test here on earth.
Along with the scientific advancement of space flight
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engineering, the full capabilities of the construction
industry must also be brought into play to provide the
research, development, test and operational facilities
for space vehicles, their boosters and guidance systems.
Thus, the first leg of the journey to the moon will be
right here on the ground, and we of the construction game
have to accelerate our efforts before science can set out
to overcome the pull of gravity.

I would like to point out here that while the space age
has brought with it demands for more specialized
construction, Federal agencies have not lessened their
efforts in seeking improved methods for carrying out more
conventional building programs. Our sister agencies,
many represented here at this two-day conference, are
working closely with engineers and contractors in
attempting to apply new solutions to old problems which
touch every phase of construction engineering--from
small, single-family homes, to the giant multi-purpose
water resources development projects. While I may call
upon my own personal experiences and those of the Army
Engineers, I am certain the thoughts and comments I
express here today are equally applicable to the
engineering and construction efforts of the GSA, Bureau
of Yards and Docks, NASA, Air Force Civil Engineers,
Bureau of Reclamation, Bureau of Public Roads, AEC and VA.

The National Aeronautics and Space Administration (NASA)
has recently asked the Corps of Engineers to expand its
support of the space program by performing major
engineering and construction for new space projects,
including the manned space flight projects.

Working under this arrangement, and with design criteria
furnished by NASA, the Corps of Engineers will supervise
the architect-engineer contracts for design and the prime
contracts for the building of these projects. We have
already worked in this field by providing engineering and
construction support to NASA and its predecessor
organization on several jobs.

While many details on this program are still lacking, we
do know that the first Saturn rocket was successfully
launched at Cape Canaveral, Florida week before last and
that preparations are well underway for additional Saturn
and other large boosters to be launched from that
facility. In order to prepare for these shots, 73,000
additional acres will be developed at the cape, including
many new launch complexes. We are currently engaged in
acquiring the real estate for these projects which will
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increase the present size of Cape Canaveral more than
five-fold. Cost of additional land alone will total
approximately $60 million.

Plans call for these launch sites to be widely dispersed
and far from habitation for safety reasons and because
the boosters will be the largest ever developed and the
noise generated by them will be earsplitting.
Simultaneous with the construction of these new launch
facilities a completely new Manned Spacecraft Center will
be built at Houston, Texas, for the design and testing of
space vehicles and their crews. In conjunction with
these activities, powerful liquid and solid fuel rockets
for the Saturn and Nova projects will be tested at other
facilities yet to be constructed in Southern Mississippi
and Louisiana. These new centralized test facilities and
support items are currently estimated to cost some $300
million and will include the intricate control centers,
and the static and dynamic test stands necessary for the
captive firing of boosters and second-stage rockets.

In accordance with the announcement by NASA last month,
the U.S. Army Engineer District in Mobile is taking
action to acquire or obtain easements an 141,000 acres in
Southern Mississippi and Louisiana with access to the
Pearl River.

It is important to the space construction program that
these facilities be built on sites located on or close to
our navigable inland and intracoastal waterways. NASA
wants to place new facilities on the waterway because
many of the future boosters will be too heavy to ship by
air and too large for existing railway and highway
bridges. Earlier this year, the first Saturn booster was
transported from Huntsville, Alabama, to Cape Canaveral
via barge. Thus we see that the space age where speed is
measured in 10's of thousands of miles per hour is firmly
attached to speeds of 4 mph on our waterways.

Our engineering and construction industry is ready for
the space job. Working together, the Corps and industry
have had considerable experience designing and building
research and test facilities at the White Sands Proving
Ground in New Mexico; fabrication and test facilities for
both the Army Ordnance Missile command and the Marshal
Space Flight Center at Huntsville, Alabama; as well as
launch pads and service towers at both Gape Canaveral and
Vandenberg Air Force Base in California. And just as
they did in building for production of the first "A-bomb"
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under the Manhattan District, construction contractors
have proved themselves highly competent to take on
revolutionary new tasks and execute them fast and
effectively. Within a relatively short learning time the
industry has seeped into the billion-dollar ICBM base
programs and has acquitted itself well in the handling of
a pioneer  job of an exotic nature. In these new
assignments the industry has taken the lead in developing
techniques and methods for working with new concepts and
material.  

The compressed time frame of the new space program, as
well as the new and highly technical requirements, demand
the highest sense of responsibility on the part of all
interests concerned. The Corps will necessarily have to
be discriminating and extremely strict in qualifying
bidders, in the inspection and acceptance of work, and in
other matters of contract administration. Contractors
and labor will have to establish their own volition,
standards of responsibility for quality and speed
work. All of us must look ahead - to devise
techniques, equipment, skills and materials that will
required.

 

new
of

the
be

In support of improved construction techniques
materials for highly specialized work such as this,
Corps of Engineers is carrying on basic research within

and
the

its own laboratories and by contracts with top research
and engineering organizations. We are constantly probing
as far as we possibly can into materials, the design of
facilities and structures, equipment and construction
problems.

The current work in building ICBM bases for the Air Force
will contribute much to the industry's capability to
carry out space age construction efficiently and
economically. The ICBM Construction Office at Los
Angeles, under operational control of the Air Force
Ballistic Systems Command, CEBMCO, was given one job to
do  -- build the
economically and fast. 

  missile bases and do it well,
 

The Office of the Chief of Engineers, down through the
Divisions and District offices, as well as all other
appropriate units, are continuing to give required
support to CEBMCO and the ICBM construction effort.

The same support is now being marshalled with the Corps
to give the stepped-up space construction program of NASA
its needed boost.
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Most of the space test facilities will be built for
vehicles still under development and therefore design
change orders can be expected, as in the ICBM program.
Architect-engineers and contractors will have to shoulder
heavy responsibilities for the speed with which the total
space program moves forward, because much of the initial
efforts will depend on the construction of basic research
and test facilities.

The . industry has a tremendous opportunity and should
start preparing its internal organization to expedite the
work put in place. General contractors must, early in
each job, set up machinery with their sub-contractors to
work out anticipated p r o b l e m s .  I urge a l l prime
contractors to agree on procedures with their contracting
officers ahead of time so that when they come to them
with substantial changes in a facility's design,
resulting from modifications in the space hardware
itself, construction can go forward without a break.

One of the advantages of such an approach will be to
provide both the Government Contracting Officer and the
contractor with an opportunity to work out their
differences in the field
arises

- at the place where the problem
and at a time when the facts are readily

obtainable and positions have not yet become solidified.
Talking problems out at this level should most certainly
reduce the number of claims that will have to be fought
through a time-consuming process of the Appeals Board and
the courts, and work to the mutual advantage of everyone.

Another important area where improvements can be made is
in the field of labor relations. Jurisdictional disputes
make up one of the more sensitive areas of labor
relations and much can be done to improve past records.
Space construction will present many union jurisdictional
questions involving installation of new and highly
complex equipment, new construction concepts, and other
matters. Let's look ahead on these potential trouble
spots and cure as many of them in advance as we can so
interruptions of work can be avoided. With both labor
and industry eager for us to win the space race, it's
primarily a question of foresight and good management on
both sides to keep out of misunderstandings and trouble.

In' the past on certain types of NASA construction, our
District Engineers have found it necessary to prequalify
contractors and subcontractors bidding on the work. This
practice will doubtless be continued as necessary - with
the approval of my office and NASA. Prequalification
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will not be used in every case, however, but rather when
the particular nature of the work seems to call for it.

The criteria for prequalification of contractors
include: experience, past work performance, equipment
and facilities, integrity, contract administrative
ability, and availability with respect to existing
workloads.

From the overall point of view, prequalification will
assure that the NASA construction program will be carried
out by the lowest qualified bidders, to the benefit of
all concerned--the construction industry, the using
agency and the public.

The construction industry has a unique role in space
construction and its capabilities must keep pace with the
ever changing requirements of the design engineers. At
times even before the general contractor completes the
basic construction, it is necessary for the hardware
manufacturer to begin installing highly technical
instrumentation equipment. At this point in the past,
disputes have sometimes arisen and the work stopped. We
must see to it that there are no such shutdowns and that
the work schedule proceeds in an orderly manner, and
without a break. The construction contractor must
prepare for and effectively handle the transition from
construction to operation equipment installation by
others.

The general contractor can be expected to play an
increasingly important role in Space Age construction.
In fact, heavy construction calls for a type of
on-the-job ingenuity in meeting whatever conditions the
Vagaries of nature or man may present which are not
usually encountered in the more closely controlled
environment and work conditions of
production line.

the laboratory or

The day-to-day competition between construction
contractors breeds a type of resourcefulness that is of
great value in getting a  job such as Space Age
construction done.

We know that when the time comes to bid, individual
contractors will come forth and pit their firms and
reputations against all comers. When the work is
especially large or complex, joint ventures will be
formed giving the Federal Government a combination of
specialists, who are masters of their own particular
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trade, in excavations, foundations, concreting, steel,
erection or other specialized work. These individual
firms, when teamed together, will assure us the highest
degree of capability.

Since the construction tasks for support of space
exploration present the most difficult assortment of
problems, I have dwelled at length upon them. I do not
want to minimize, however, the continuing problems that
all Federal construction agencies must meet in defense
construction, in water resources development, or in other
fields I mentioned earlier.

I am sure that the heads of all the other Federal
construction agencies represented here today will agree
with me that we and the construction industry must find a
way to get the most for the dollar. The demand on the
limited number of taxpayers dollars for the many vital
programs will be great. The public, their
representatives in the Congress and in the Executive
Branch will look longer and keener at each dollar - to
get full worth from it. The scope and objectives of
these programs must be kept realistic, and I think they
will be. The construction industry and agencies such as
the Corps of Engineers which employ them will be in the
constant spotlight of public scrutiny.

The forbidding conditions and the unknowns we face are
only challenges to be met, just as we do when soil
conditions encountered in digging an ICBM silo differ
from what the test borings showed, or when the geologists
fail to find a thin fault in the foundations of a dam, or
we have to build defense bases on snow, ice or permafrost
in the remote Arctic. There have been. periods when the
obstacles seemed overwhelming, but as long as the
engineer and the builder and their workmen take the
initiative to find the ways to do their jobs, whatever
they are, and acquaint themselves with the problems of
their fellow men, they will continue to keep their
independent place among the leaders who contribute to the
security and development of our way of life.   b.

This, then is the challenge that confronts us, whether
constructing ICBM bases,
carrying

space flight test facilities, or
out basic research that will let man safely

explore the moon and the planets beyond. I am confident
that the construction industry will do its job well.
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Remarks at the Engineer Instructors Conference
Fort  Belvoir, Virginia, July 24, 1964

I have been looking forward to this chance to speak to
you. It has been two years since I addressed the
Engineer Instructors -- and a lot has happened since then.

When I last spoke to you, we in OCE were still i n  the
throes of reorganization. At that time, we forecast that
the impact would scarcely be felt in the field. Most of
the changes would be in my office.

And so it was.

We lost the direct operational responsibility for
training, doctrine, Research and Development, personnel
management and Engineer Supply. We retained the
functions of Topographic Mapping, Military Construction,
Civil Works and Real Estate.

OCE's relationships with the Department of Defense remain
about as they were. As the Engineer advisor to the Chief
of Staff of the Army, I have an official hunting license
which allows me access to those activities which we now
monitor instead of controlling directly. We consult,
advise and do anything else necessary to improve the
Corps' combat readiness.

The Corps remains a full-fledged combat arm. OCE's major
military efforts now emphasize formulation of policy,
planning and conducting an aggressive monitorship of all
matters related to military engineering. TO carry out
this monitorship we have our Directorate of Topography
and Military Engineering which keeps in close touch with
the DA staff, unified and specified commands, Army
Commands, schools, field armies, MAAGs and Missions --
wherever there are Engineer activities.

General Hayes, who runs T&ME, has the Directorate
organized into three major divisions: Mapping and
Geodesy, Topographic Sciences and Military Engineering.

The first two divisions look after our extensive mapping
and geodesy missions including the activities of AMS,
GIMRADA, the 64th and 30th Topo Battalions, the SECOR
satellite program and other systems which enhance these
fields. As you know, we have mapping activities going on
in over 50 countries.
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The Military Engineering Division
things as the engineer phases
construction support to the Air
changes in troop organization,
doctrine; and it maintains close
CONARC, 11th Air Assault Division
activities where our monitorship
posture.

Another interesting activity in T&ME is the Engineer
Strategic Studies Group -- a very active outfit which
plays a vital role in the creation of many high level
Army staff studies. Some of its work has to do with the
planning for a type Corps Force for use in Asia; PAMUSA,
the role of the Army in post attack Mobilization; CDC's
"Oregon Trail" study of Tactical Nuclear warfare; and
other studies of equal strategic importance. This Group
has entry into all the high level places. It shapes a
great deal of the strategic thinking in all fields of
endeavor of the Department of the Army. And, of equal
importance to you and me, is that the work of this Group
insures that in these high level studies Engineer
planning is not being overlooked.

keeps abreast of such
of Civic Action and
Force; it recommends

training and engineer
liaison with STRICOM,
and other agencies or
will aid our defense

All of the people of T&ME -- indeed, all of us in OCE --
are ready to go anywhere or do anything to improve the
combat effectiveness of the Corps. Along this line -- I
look to you gentlemen to keep our brother services
informed of our great interest in our combat functions,
and our developments in them. I hope you will keep well
informed yourself. T&ME operates quite informally; feel
free to visit, phone or write for any assistance that may
be useful to you.

In the nearly three years I have been Chief, I have
travelled over 300,000 miles and v i s i t e d s c o r e s  o f
Engineer organ izat i ons , p r o j e c t s and e x e r c i s e s . You
might be interested in some of my observations.

Aside f r o m  b e i n g  a combat arm,  we are the l a r g e s t
cons t ruc t i on agency, r e a l  e s t a t e  o p e r a t o r , and mapping
o r g a n i z a t i o n  i n t h e  w o r l d . W e  a r e  a l s o t h e  N a t i o n ’ s
largest developer in the field of water resources.

Our Civil Works program in the fiscal year just ended
reached about $1.2 billion. We expect it to increase for
a while at the rate of about five to six percent per year.

Our annual r e a l e s t a t e expenditures are about $160
million for the acquisition, disposal and management of
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approximately 36,000,000 acres of land around the world
for the Army, Air Force, AEC, NASA and many other
clients. To illustrate a typical real estate operation
-- Exercise DESERT STRIKE, last spring, required our
negotiation of some 4,500 separate permits for lands in
three states involving about 12,500,000 acres.

Our design and construction support for NASA's Manned
Lunar Landing program is another of our large and
challenging activities. During the last fiscal year, we
placed more than $300 million worth of construction for
NASA in locations such as the spaceport at Cape Kennedy,
the Manned Spacecraft Center at Houston, the Mississippi
Test Facility and other NASA installations throughout the
country.

We continue to study problems associated with
construction of a base on the moon. We have just
published a 1:5 million scale map of the visible side of
the moon and hope, ultimately, to enlarge this scale to
1:25,000 for more detailed use by our lunar explorers.

Our Civic Action program is a booming one. Almost every
nation in South America and dozens of others throughout
the Free World enjoy some sort of Civic Action program
and we help the DA staff and field agencies to shape them
up.

Paralleling Civic Action somewhat is the overseas
construction our Districts and Divisions accomplish upon
various requests by the Agency of International
Development. We've built airports for Iran and Pakistan,
an air terminal for Saudi Arabia, a highway for
Afghanistan and are working on other major construction
for these and other countries.

A.I.D. frequently calls upon us also for studies,
surveys, designs and services. In this
activity,

consulting
we have dozens of engineers in the field

working with countries such as Egypt, the Congo, India,
Jordan, Australia, Greece and scores of others.

Many benefits accrue to these nations under both the
A.I.D. and Civic Action Programs. They become more
self-sufficient economically and militarily, as we leave
behind us improved public works, trained manpower and a
developing awareness of technology.

Benefits also accrue to us through the promotion of
international friendship, increased foreign trade and the
enhancement of our national prestige.
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of equal value is our accumulation of a wealth of foreign
area information and the creation, in effect, of a large
group of foreign area specialists within the Corps of
Engineers.

My wanderings have also brought me in contact with our
problems in providing engineer troop support for the Air
Force. Our support requirements for Tactical Air
Commands under CINC MEAFSA are going to be heavy. I am
pleased to report that we and the Air Force are getting
along well together in our mutual effort to improve our
capabilities in this potentially vital role.

I was down at Benning a few weeks ago to visit the 11th
Air Assault Division. Things are going well there and
I'm looking forward to seeing our 127th Engineer
Battalion in action during the Division's field tests
coming up in September. We've been working closely with
the 11th Division. Jointly, we have developed some
fascinating concepts of air assault construction
support. It will be interesting to see our theories in
practice.

We have made a lot of progress in the ADM business.
Three ADMs have been eliminated from the system,
including the two most cumbersome ones. We are looking
forward hopefully to the development of the AND - the
Advanced Nuclear Demolition.

With these better munitions, with the ADM platoons just
authorized for stateside combat battalions, and with a
much needed speed-up of the weapon delivery cycle, we
will have a truly advanced nuclear capability.

I spent some time recently observing the joint Exercise
DESERT STRIKE. Those 12,500,000 acres I just told you
about allowed two Corps to manuever against each other
over a front as wide as 150 miles. That's a lot of
front, particularly for a two division Corps making an
assault river crossing. Obviously, our engineers worked
like the devil. There weren't enough of them, but they
worked hard. Many of the uninitiated were happy about
the situation, but those of us who are old hands know
better. These troops obviously lacked opportunity to
receive proper training.
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Here are some of my thoughts on DESERT STRIKE:

1. l Planning for engineer troop support was
inadequate . . perhaps from a lack of appreciation by
the general staff planners, incurred by inadequate
Engineer representation during the planning phase. The
old rule of thumb of "one Army combat battalion to back
up each Division" and similar planning cliches just won't
do any more. A campaign or a battle is now so complex
with its alternatives in size, speed, weaponry and
mobility that each Engineer Plan should be flexible,
custom-tailored job accomplished by a real "pro". I am
afraid the Army's preoccupation with "functionalization"
has caused a trend toward Staff Engineers disappearing or
losing identity by being absorbed by G-4s, etc. I feel
that there is now, more than ever, a need for an
identifiable, full-time Engineer section on every staff
from the division to DA, and I shall continue to say so
and to fight for such an Engineer Section on. every
occasion that presents itself.

2 It was apparent that
Divisions need more training in river

the stateside
crossings. so do

our battalions and bridge companies. It takes a lot of
practice to maintain the skill and teamwork required for
supporting a river crossing. While on the subject of
training, or lack thereof, I'd like to mention an
imposition upon our training time which must be carefully
controlled. My visits to Engineer units reaffirmed that
the morale and skill of fine outfits can easily go down
the drain through misuse by the Post commander of other
non-Engineer authority. While many post projects do
provide splendid individual and unit training, many
others do not. I have seen good battalions used as a
labor pool, as stevedores, as police and maintenance
details and in other "dog-robbing" roles whose
value-of-the&moment could never compensate for the great
harm done to these previously splendid organizations.

3
disinterest  in 

DESERT STRIKE pointed up either a
or the lack of awareness of, the value of

obstacles and barriers. Barriers were shallow; obstacles
were seldom covered by fire; few troops other than
engineers seemed to use or know anything about mines in
either offense or defense.

4 Camouflage and concealment was very poor.
while our camouflage materials are pretty poor, we can
still make better use of them than we did. And there is
a lot that can be done with regard to better site
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selection, better dispersion and old-fashioned camouflage
discipline.

I am continuously impressed with the thought that in
spite of our rather exotic equipment the things which
cause us Engineers the most trouble today are the same
ones that have plagued us for as long as there have been
engineer troops. I can easily visualize Richard Gridley
or Rufus Putnam composing the following cliches for
delivery to his commanders and Engineer Instructors:

1. Those are Engineer soldiers -- don't
their sharpness by work that any soldier can do.

dull

2 Get the other combat arms to assist you in
denial operations.

3 Make sure the commanders from Brigade, up,
know exactly what your capabilities are.

4. Try to influence the awareness of all to
the use of camouflage, concealment and dispersion.

5 There is a need for
informationand engineer intelligence;

better terrain
this is a function

in which all arms participate.

6 River crossings are slow, requiring careful
planning, much equipment and prodigious Engineer effort.

7 Exercise intellectual curiosity -- keep
abreast of *things and inform others of your knowledge.
Encourage a cross-fertilization of ideas amongst all whom
you influence.

8 l Keep in touch with the home office.

9. l The Trained Live . . . The untrained Die.

Can you think of many new ones?

I have followed with great interest your agenda of the
past four days. I hope it has been equally interesting
to you and that it has provided you with much sermon
material to enhance your missionary work for the Corps.
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TO your captive congregations, I hope your preaching will
at least cover the following matters right out of the
bibles of military engineering:

1 That the ability to walk on water has been
a lost a r t  for over 1900 years. Water barriers must
still be crossed the hard way. While river crossing
means and techniques are steadily improving, any combat
crossing is a major task and is one which, unfortunately,
is frequently underestimated by commanders. Make sure
that you continually preach that river crossing operation
planners must call upon Engineers for advice and that
this advice must be called for right from the initiation
of ideas for the crossing. Such plans must be based upon
engineer capabilities, and must provide for adequate
support plus a reserve for contingencies. Come to think
of it, this applies to almost any type of operation --

 not just river crossing.

2 Do not neglect
important today as it ever was.

camouflage. It is as
So are barriers.

3 Commanders must not become complacent or
overly patronizing over the Army's new mobility
gadgetry. The Army has developed quite a few new and
sophisticated means for driving to work, but real
mobility for the Army as a whole, truly still begins and
ends with the Engineer. Our new craft and vehicles
indeed allow us to cover more geography sooner -- but
this simply means that the commander will meet many more
obstacles for his Engineers to bridge, to clear, or to
bypass. A good deal of these improved mobility means
create in themselves, vastly increased requirements for
Engineer effort. And -- the same increased mobility on
the part of the enemy makes a barrier and denial
operations more difficult and a matter of true concern to
every commander and soldier, on, or behind, the
battlefield.

4 There are many blessings which flow to the
combined Arms Commander who knows his Engineers'
capabilities -- who uses them wisely, and who constantly
thinks about and provides for the necessary Engineer
means.

5 And there
who does not. . l l

is woe that befalls the Commander
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Remarks Before the Senate Committee on Public Works,
Subcommittee on Flood Control and Rivers and Harbors

Washington, D.C., March 22, 1965

Mr . Chairman and Members of the Committee:

AS you know, I am approaching the end of my term as the
Chief of Engineers of the United States Army, and also
the end of a 36 year career in the Corps of Engineers.
Under the circumstances you will, I trust, forgive a
brief backward look on my part; not because I am
particularly nostalgic about my own career, but because
it happened to have spanned a period of revolutionary
change in the Nation's approach to the development and
utilization of its natural resources. During that period
all of us have, I believe, learned many lessons and
gained much perspective. It has seemed to me that those
of us who have been closest to the Federal Government's
efforts in this field should share our perspective with
those who will be confronted with the increasingly
important, and increasingly difficult, problem of meeting
the Nation's rapidly growing need for the development of
its water and related resources. For it has truly been
said that "past is prologue/

When I began my Army career as a Second Lieutenant, fresh
out of West Point in 1929, the Corps of Engineers had two
main responsibilities in the civil works field: the
design and construction of navigation works, and the
carrying out of a great project -- which had been
authorized only the year before -- to harness the
Nation's greatest river, the Mississippi. The Federal
Government had not yet accepted a Nation-wide
responsibility for flood control. That was not to come
until 1936 when the Congress enacted the first general
flood control legislation. Today, the Civil Works
Program of the Corps encompasses not only navigation and
flood control, but also the generation of hydro-power,
the provision of water for municipal, industrial and
agricultural use, the storage and release of water for
the improvement of water quality, the drainage of wet
lands, the enhancement of the fish and wildlife resource,
the development of the vast recreational potentials of
the projects by which these ends are achieved, and the
preparation of comprehensive river basin plans. And
since I began my career the annual appropriations for the
Civil Works Program have increased from less than 100
million to well over a billion dollars. This striking
change has, in reality, all taken place in less than 25
years; for during the Second World War and the Korean

268



 -.

conflict all of us had, as you know, urgent business
elsewhere.

Behind these tremendous changes were the growing needs of
the expanding economy of the greatest industrial Nation
in history. These needs will continue to grow, and the
Nation's programs for meeting them must continue to
grow. But one of the lessons we are just beginning to
learn is this: A modern nation cannot be content with
merely meeting needs as they develop   it must use its
public works programs as a means of accelerating the
 growth of the economy, and of enhancing the welfare of
its people. This is one of the fundamental ideas that
should, in my opinion, guide this Committee in its future
deliberations.

As the Civil Works Program has broadened in scope and
increased in magnitude there has been a fundamental
change in the nature of the problems we have been called
upon to solve. Let me illustrate what I mean.

When I first began to grapple with the problems of
resource development, our main concern was with the
investigation, design and construction of individual
projects; and quite often these projects served but a
single purpose. Looking back now I can see that we
didn't appreciate what an easy job we had then. Today we
must plan for the comprehensive development of major
river basins, and our goal for each basin must be a plan
that will, in the long-run, make the most of all of its
resources. This requires us to consider all of the
alternative uses to which these resources could be put,
and all of the alternative ways in which they could be
developed. The single-purpose reservoir has become
virtually a thing of the past. The multiple-purpose
project now dominates water resource development.
Planning has been revolutionized and has become
immeasurably more difficult. No longer is it a matter of
finding a site, designing a structure, and then building
it. Our first concern must be to discover that
combination of projects and programs which will make the
greatest long-run contribution to the wealth of the
Nation and the welfare- of its people; keeping always in
mind that whatever we invest in such projects becomes
unavailable for meeting other urgent human needs. In
modern planning, therefore, we must utilize the know-how
of experts in many fields. Economists, agricultural
experts, specialists in   recreation, biologists, and
professional people in still other fields have important
roles to play. Moreover, river basin planning has become
a cooperative undertaking in which the various agencies
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able to make important contributions must work  together
in close harmony in formulating a truly comprehensive and
unified plan. And once such a plan becomes available it
must be used as a guide by all of the agencies concerned.

Comprehensive and coordinated development of major river
basins has been urged since the time of the "Conservation
Crusade" led by President Theodore Roosevelt. Many
commissions and other similar bodies have, during the
ensuing years, supported the concept. The most recent,
and probably the most effective, of these was the Senate
Select Committee on National Water Resources. The report
of this Committee constitutes a landmark in the Nation's
efforts to achieve more efficient use of its natural
resources.

The Select Committee's recommendations were embodied in
the Presidential Standards issued by President Kennedy in
1962, and these Standards were printed as Senate Document
No. 97. A happy conjunction of the report of the Select
Committee, the Presidential Standards, and the provision
of an adequate legislative base by Acts of Congress over 
a period of many years, has finally made it possible for
the Federal Agencies, working with the States, to provide
the kind of comprehensive river basin plans called for by
President Roosevelt at the beginning of the present
century. I count myself fortunate to have lived through
this period of fruition, and to have been able to make
some contribution to a development which will mean so
much to future generations.

I am convinced that what has been accomplished is a good
thing for our Nation, and I earnestly urge this Committee
to remain steadfast in its support of comprehensive and
coordinated planning for the development of our Nation's
great rivers. You are on the right track.

This is an appropriate point to make a comment that has
been "welling up" in me for some time. Now that I am
about to shift my burden to a new Chief of Engineers, I
feel an obligation to mention a problem that will
probably distress him as much as it has me. It has
become somewhat fashionable lately to intimate that the
Corps of Engineers is incapable of doing modern
comprehensive planning . that we are interested solely in
building engineering "monuments." It is my hope that my
brief recitation of the revolutionary changes that have
taken place in Corps planning during my own career will
convince you that the Corps is capable of adapting its
planning to the needs of a modern industrial economy. In
fact, . believe that the Corps of Engineers has donemore
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than any other single agency actually to put into effect
the kind of comprehensive planning which far-seeing men
have advocated for many years, and which the Senate
Select Committee so recently commended. Our basin
planning program began as long ago as 1927 when the
Congress authorized us to develop the so-called "308
reports." These were the first comprehensive plans to be
submitted to Congress by any agency, and they constitute
the basis for some of the great river basin programs now
being carried out. Progressively over the ensuing years
we have improved our planning. An example of a modern
comprehensive plan is that developed for the Delaware
River Basin under Corps leadership. This plan has come
to be considered a milestone in the progress of river
basin planning. It was authorized by the Congress, and
is now being carried out by several agencies of the
Federal Government, the States, and the Delaware River
Basin Commission established by an interstate compact.
We are presently participating in the development of
comprehensive plans for a number of major river basins
throughout the Nation.

Our accomplishments can speak for themselves. I should
like to summarize them for the record. Through the Civil
Works Program the Nation has been provided with about 500
commercial harbors and an inland waterway system
comprising about 22,000 miles of waterway. More than 300
reservoirs have been built or are under construction.
For flood control thousands of miles of levees,
floodwalls and channel improvements have been
constructed. The hydropower installations of the Corps
have an aggregate capacity of 8.8 million kilowatts. At
our multiple-purpose reservoirs we have provided 2.3
million acre-feet of capacity for the storage of
municipal and industrial water. At those projects where
records of recreational use are maintained -- and this
does not include all of our projects -- we logged  the
amazing total of 156 million visitor-days in 1964. We
are increasingly providing reservoir capacity for the
storage of water to be used for quality control. We have
built projects to protect hundreds of miles of shore. In
many instances our channel improvement projects have
enabled rich lands to be reclaimed by drainage. Other
projects of a more specialized nature have also been
carried out under the Civil Works Program. I am proud of
this record and I believe that this Committee has a right
to be just as proud as . am.

Despite all that has been accomplished in bringing the
Nation's rivers under control and in developing their
waters for use, we are, I believe, still in the initial
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stages of river basin development. The experiences of
the past twenty years convince 'me that one of the great
problems confronting the Nation 'is the regulation of its
rivers for all purposes: not just to reduce flood or to
improve navigation, but also to assure adequate dry
season flows for future industrial and urban development,
to maintain a quality of water compatible with such
developments, and at the same time compatible with
recreational use and the continued existence of our fish
and wildlife resources. This will require the planning
and construction of great systems of regulating
reservoirs in our major river basins. This is a job that
the Corps of Engineers can, in my opinion, do better than
any other agency. And this is the great task of the next
several decades.

I would be derelict if I did not express to you my
concern on the subject of basin monetary authorizations.
Two years ago for the first time in history a Chief of
Engineers found himself in the unfortunate position of
stopping some contractors in mid-stride, where although
project appropriations were in hand, basin authorizations
would be exceeded if expenditures of available funds were
not stopped. This resulted in inefficient use of our
means and resulted in placing both the Administration and
the Congress under the gun. Since that time, I have
assured that contracts are not initiated unless there are
both funds and authorizations available sufficiently far
ahead for Congress to give deliberate consideration t o
these requirements. General Graham will present the
situation on those basin authorizations which are again
approaching the limit on our capabilities. I urge
sympathetic consideration and early provision of
additional authorization to carry us forward at least
three years.

I also bespeak your continued support of a program which
the Corps was authorized to undertake after its objective
had received the strong support of the Senate Select
Committee. I refer to the program under which we provide
a flood plain information service. This is an important
Federal contribution toward better use of the Nation's
flood plain  lands. It provides the States and their
subdivisions the expert assistance they require in
regulating the use of their flood plains. I look for
this program to yield important results in the years to
come.

I should like to close this statement by thanking you, on
behalf of the Corps, for the kind and generous
consideration that we have always received from the
Congress.
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Remarks at the Engineer Dinner
Fort Belvoir, Virginia, April 23, 1965

Some of you who are old enough may recall how in the
final act of the play, "You can't Take It With you," the
grandfather arose to address the annual family dinner.
His lines began, "Well, here we are again."

Well, here we are again, at a family gathering for the
Engineer Officers available in the area. For you, it is
another Engineer Dinner, another chance to renew
friendships and to make new ones. For this grandfather,
it is all this -- and more too. It is one of the last
speeches in the last act. It is one of the highlights of
a long journey -- 36 years of traveling down what has
been the main highway of life. Now, I'm giving the turn
signal to move off on a side road where the traffic will
be lighter, the way smoother and the grades easier.
However, I know it will be neither as exciting nor as
satisfying as the road I've been traveling.

Several years ago, when I began thinking about the
inevitability of this evening, I had some qualms about
the kind of organization I would be turning over to my
successor. I was concerned with the effects of the Army
headquarters reorganization on the Corps; concerned with
the Corps losing its place and identity in the Army, and
I was concerned that the assignment, handling and
development of our personnel would suffer.

Tonight those qualms no longer exist. I am proud of the
organization I am turning over to General Cassidy. The
Corps' image has never been brighter; it commands the
respect of the American public, our sister services, and
the other agencies of Government. The proof of the
pudding is in the fact that General Cassidy was nominated
and confirmed to three stars at the outset of his term,
and there will be no waiting -period after he assumes the
office of Chief.

Since becoming the Chief of Engineers four years ago, I
have travelled almost 400,000 miles -- over half of that
during the past two years. I have seen the Corps and its
people across the world in every type of mission and in a
wide variety of jobs. At every major installation under
my command I have been proud of our leadership. Even
more important, at every major military organization I
have visited, the commander has been outspoken in his
praise and confidence in his engineers. Additionally,
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Engineer officers, are holding many key and unusual
positions in the Army and Department of Defense. Let me
-enumerate a few who are filling or recently filled some
of these posts:

Lt General Starbird is
Communications Agency; Lt.

the director of the Defense
General Ely is the Deputy

Director of Defense Research and Engineering; Lt. General
Lincoln is the DCSLOG of the Department of the Army;
Major General Lampert is the Superintendent of the U. S.
Army, Europe; Major General Oberback is the Director of
Operations of the U. S. European Command; Brigadier
General Dunn, Deputy Chief of Staff, 8th Army; Colonel
Larry Vogel was Chief of Staff of the Berlin Brigade
after serving as its Engineer and is now on assignment
for the Corps to NASA; Colonel Glasgow is the Commander
of the 1st Division Support Command; Colonel Snow is the
Commander of an Infantry Brigade. I could go on with a
long and distinguished list o f  Engineers. These, of
course, are in addition to those holding key positions
with Engineer tinge.

The Commanders of our major military organizations have
reason to have confidence in their Engineers. As
Governor Al Smith used to say, "Let's take a look at the
record":

The 1st Engineer Battalion was the only Army unit of
Battalion size to receive a unit commendation from STRIKE
command in the Goldfire I Exercise. Th e  127th Engineer
Battalion of the 11th Air Assault Division has been
outstanding in its support and the development of -air
assault techniques; Engineer units in Alaska were
commended for their fine work in the aftermath of the
Alaska earthquake last year; the 809th Engineer Battalion
is doing an outstanding job in constructing a first class
military highway in Thailand, and has been praised by the
Chief of Staff; the Engineer units in Korea, even those
diluted with KATUSA, are doing excellent work. In
Germany, the Engineer units are outstanding with atomic
demolitions, on barrier work and with float bridges, all
important parts of the tactical commander's plans for the
defense of Europe. We have many fine Engineer Units. I
have mentioned only a few.

Why is this true? I'll tell you why. Let me give you a
few thoughts, gathered over 36 years, which will
illustrate why we have a fine organization, and perhaps
point the way to the future.
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Phe Corps is what it is today -- and will be in the
future -- because of its people and how they are
utilized. The very name itself makes the Corps unique
among military organizations -- and it is also a clue to
the reason. It is the Army Corps of Engineers; not the
Engineer Corps or any other blank Corps. It is the Corps
of ENGINEERS, . a grouping of dedicated professional
leaders, recognized as such, utilized as such, and
handled as such. Any other handling will not do the job.

We succeed because the people we select are good people.
We give them the job and the authority to do the job, and
pretty darn well let them do it! This accomplishes two
things -- as I see it: It frees the superiors from
engulfing, time-consuming details and allows them to do
their jobs; and it is a "head-stretching" exercise for
those juniors, equipping them for bigger and better jobs
with more responsibility. And we have found that the
good ones flourish and grow. The alternative can only be
over-control, "yes" men and a withering of ability and
desire.

Let your lieutenants make their mistakes -- as we all
made our mistakes -- when they are young -- but be sure
you  give them the kind of guidance and assistance that
will help them learn from those mistakes: It has been
said, "Good judgment comes from experience that itself
came from bad judgment." Recognize the great talent that
our lieutenants and young captains possess these days --
and utilize it. The talent and education they bring with
them are better than we oldsters brought along with US
when we joined the Army. Experience is what we can give
them, and it must be good, responsible experience. Only
in that way can we provide the kind of officer described
by our Vice Chief of Staff when I visited one of his
divisions a few years ago. "All these commanders want
these days," he said, "are second lieutenants with 20
years experience."

The young man today who joins us is "gung ho" for
exercising and developing his technical skill. My
generation has sold them the concept that science and
engineering are the key to their future and the future of
our Nation. Now it's our job to show them that a Corps
of Engineers career will give them that chance to meet
the challenges of a world of exploding technology, but
you must also demonstrate for them the necessity of
developing leadership, a capacity to handle people and to
manage major undertakings. A . good Corps officer
possesses qualities of leadership as well as technical
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ability. These qualities, combined with a management
capability, are the keys to success within the Army and
outside it as well.

Our job is big and it demands much hard work from all of
us. But working harder is not the answer alone --
constantly "working smarter" is much more important. And
to that I would like to add: "Never lose your
intellectual curiosity." In this day and age, no one
ever learns too much. See what other engineers nearby
are doing. Somebody may be able to offer information or
ideas that will help you in your present mission. If it
isn't of any help immediately it will certainly be useful
later when you have an assignment in that field.

A moment ago I said our job is big and challenging. I
think it's going to get bigger and more challenging in
the decade ahead. Many friends as well as foes accuse us
of forever looking for more work, of being "work
grabbers" and "pork barrelers." There is some truth in
the "work-grabbers" accusation. We do, and should,
continue to look for work of sufficient magnitude,
variety and challenge to build and maintain an
organization equal to the task of coping successfully
with whatever contingency may arise in peace or in war.
Only by such work can we sustain our organization and
attract and keep the caliber of people we require. Yes,
we look for work, for when the work-load decreases, the
Nation loses an essential capability. You might remember
this in your discussion among yourselves and with others
both in and out of the Army. The essentiality of our
civil works to the defense of the Nation has been
adequately portrayed, affirmed, and has been confirmed at
the highest levels. We aim to obtain enough of this and
other work to be in the vanguard of Engineering, and to
have a capability to meet the problem no matter what it
is.

Often times our friends chide us about our "detachment"
 from the Army in much of our work. This is not really

true. In my contacts with the Chief of Staff and Senior
Army Officers, I make the point that the Corps and its
work is one of the most effective agents the Army has in
the field of public and community relations. We are
proud of being part of the Army; we wear our uniforms --
even on Civil Works jobs; and we insist that we be known
as the ARMY Corps of Engineers.---.-

In many parts of the united States, the Corps is better
known than the rest of the Army. In some areas, the terms
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Artiy and Army Engineers are synonymous. This can be said
to be especially true in those areas where we are
planning and constructing works beneficial to the economy
or well-being of the. area.
Federal agencies

I have stated that only two
affect the lives of more people than

does the Army Corps of Engineers -- the Post Office
Department and the Bureau of Internal Revenue, and I dare
say we are more popular than the latter.

This contact with the public is of great value to the
Army and don't let your Army friends forget it.

We are first and foremost a combat arm, an integral part
of the fighting ground forces, and are not only anxious
to retain our identity at Corps, Army and Departmental
levels, but to make sure that our talents and
capabilities are properly utilized. For example, there
seems to be a considerable pre-occupation with the matter
of "functionalization" these days, and we must be on
guard as to application. We in the Corps have no
objection to functionalization of supply and maintenance;
in fact, we support it. However, this is as far as we
can go in supporting functionalization in our work. What
could be more functional than military engineering as we
now know it in the work of the
engineering

Corps?
is a function

Military
-- a pure function under one

heading that provides an essential "package deal" to the
user. To re-group portions of this function outside the
realm of the engineer is not functionalization -- it is
"fractionalization"!

To eliminate Engineer sections of staffs and to place
their responsibilities in other so-called "functional"
elements of the staff would break up what I consider one
of the purest functional arrangements the Army has had:

I am not going to dwell on the weaknesses that can result
from a lack of Engineer participation in the planning and
execution of missions, they are many. I will
however,

say I
that many blessings flow to the Commander who

has knowledge of his Engineers' capabilities and who uses
them wisely -- but he must have someone who
inform him of these capabilities and how they
employed. The Commander must have "packaged
directly from the only man whose knowledge is
the task -- the Engineer.

can truly
should be
advice,"
equal to

The Corps must remain an integral part of the Army. Its
troop units must continue to play a dual role of combat
and combat support. We in the Corps must also earn and
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fill our share of the Branch Immaterial jobs all up and
down the line, and we must strive to give our officers
the breadth of experience that will pay off in future
selections not only as leaders of the Corps, but of the
Army and the Department of Defense as well.

I have been talking largely about the uniformed members
of the Corps. Remember, in that part of the Corps which
I command, we have a marriage of the military and the
civilian. It is a remarkably happy marriage. The
civilian brings continuity, engineering and scientific
skill to the marriage, and provide the bulk of our forces
in both contract construction and in geodesy and
mapping. Our civilian employees take great pride in
being members of the Corps, and a great many of them have
their uniforms hanging "at the ready". They do a great
deal in training and developing our younger officers.

The military brings to the marriage some important
contributions as well. You bring leadership gained
through broad experience; engineering and management
skills, and not the least important by any means, a
change of pace through rotation at frequent intervals
that helps to inject new ideas and renewed enthusiasm
into the organization.

The Corps of Engineers is a great world-wide
organization, but in all modesty, to get a true
evaluation of your worth, we have to go back to President
Johnson's remarks last September at the dedication of the
Eufaula Dam near Tulsa, Oklahoma, and I quote the
President: "The building of that dam -- the supervision
of that dam -- was by one of the greatest organizations
ever known to man -- one of the finest organizations ever
conceived and developed by the United States Government
-- the Army Corps of Engineers."

Anything I might add to that would be gilding the lily.

At the start of this talk, I mentioned "You Can't Take it
With You." However, this is one grandfather who will
take it with him. I t a k e  with unique memories,
satisfaction and friendships that were made in 36
wonderful years as a member of the U. S. Army Corps of
Engineers. And to have had the great, great privilege of
being your Chief makes me very proud.
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