
invasion of the American continent and the pos-
sible closing of the Alaskan sea lanes, the War
Department assigned high priority to the construc-
tion of a road linking an existing chain of air-
bases and airports in the Alaskan wilderness.
Given the necessity for speed and the unknown,
treacherous terrain, building the 1,671-mile high-
way proved to be an almost impossible task. The
engineers encountered vast areas of muskeg, con-
sisting of partly decayed vegetable matter and
water covered with spagnum moss. Permafrost,
shifting moraine gravels, and rampaging rivers
threatened to defy the efforts of engineer officers
and troops and their civilian contractors. Despite
these obstacles, work progressed at the incredible
rate of eight miles a day for six months. The
10,000 soldiers and 6,000 civilians in Alaska suc-
ceeded in taming the shifting wilderness rivers by
constructing 133 bridges, 21 feet or longer, and
they managed to conquer the muskeg by strip-
ping the vegetable matter down to the subsoil,
laying corduroy, and then spreading gravel and
crushed stone on the dried earth.

Another pioneer highway, the Ledo Road, con-
tributed to the Allied war effort in Asia by provid-
ing a line of communication through the jungle to
support the efforts of American ground forces to
push the Japanese out of Burma. The road, built
across Burma, linked Ledo in India with the Burma
Road and helped to safeguard the Allied-built pipe-
lines in the China-Burma-India Theater. Forty-five
thousand workers, toiling day and night, cut a road
through 438 miles of jungle, erected 155 bridges,
and laid 1,800 miles of pipeline.

The Corps' involvement in military construction

Engineer troops were assigned to combat support missions
during the Korean conflict. The 84th Engineer construction
Battalion, U.S. Army, built the "Freedom Gate Bridge" to
replace a damaged structure on the Imjin River.
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projects began in November 1940 when the re-
sponsibility for providing housing, training instal-
lations, and other facilities for the Air Corps (fore-
runner of the U .S. Air Force) was delegated to the
Chief of Engineers. In December 1941, the Corps
of Engineers replaced the Quartermaster Corps
as the Army's construction agency. The engineers
met the challenges of wartime mobilization with
vigor. As the emphasis shifted from civil works
activities to military endeavors, Corps personnel
donned Army uniforms and served their country as
reservists both overseas and in the Corps' Dis-
tricts and Divisions.

The outbreak of World War II made the con-
solidation of major War Department offices under
one roof desirable. Work on this structure, known
as the Pentagon and located in Arlington County,
Virginia, was originally assigned to the Quarter-
master Corps. In December 1941, two months after
construction began, the project was transferred to
the Corps of Engineers. By pushing to meet early
deadlines and using a contingent of 15,000 workers
at one time, Army contractors completed the mas-
sive job in just 16 months. Six hundred thousand
feet of office space was ready for occupancy as
earI' as 30 April, 1942. The completed building is
five stories high with a basement and sub-base-
ment under some areas. It has a floor space of
4 million square feet, covers 34 acres and ac-
commodates 40,000 persons. Its final cost - just
over $65 million,

Army engineers and their civilian contractors
have also designed and built missile launching
sites, radar networks for detection and guidance,
munitions plants, military ports, and similar facil-
ities in order to strengthen the defense and re-
taliation capability of the Nation and its allies.
Since the advent of nuclear defense systems, the
construction of test, training, and operational
facilities for missile systems has been a high
priority mission for the Corps. In cooperation with
the Air Force, the engineers have constructed
training and launch bases for the Nation's Inter-
continental Ballistic Missile (ICBM) System. The
corps of Engineer Ballistic Missile Construction
Office (CEBMCO) was established in August 1960
in order to supply engineering know-how for a con-
struction job costing almost $2 billion, and in-
volving six separate, highly sophisticated weapons
systems located at 22 Air Force bases in 17
states, The Corps' Districts and Divisions mar-
shalled the professional skills of Army engineers
and civilian employees to commence surveying,
research, design, and construction activities under
emergency conditions so as to meet early opera-
tional readiness dates. More recently, the Corps
has served as the construction agent for the Safe-
guard Anti-Ballistic Missile System facilities.



SUPPORT FOR THE
SPACE PROGRAM

With its proven ability to perform in constricted
time schedules, past experience in missile site
construction, and its regional.organization already
in place, the Corps of Engineers was the National
Aeronautics and Space Administration's logical
choice for a construction agent to oversee its
accelerated space program. NASA has utilized the
Corps' expertise since the space agency's earliest
days, contracting for management and design ser-
vices for small facilities and major projects such as
the Manned Spacecraft Center in Houston, Texas,
launch facilities at Cape Canaveral (later renamed
Cape Kennedy), and the Mississippi Test Center
along the Gulf Coast.

The Corps' involvement in the rocket test facil-
ities program began when NASA requested Corps
assistance in acquiring the necessary real estate.
On November 28, 1961, the Corps became the
agent for design and construction of the Missis-
sippi Test Center, to be managed by the District
Engineer at Mobile, Alabama. The selection of the
project site was based on its accessibility by water.
In mid-i 963, the Corps put its experience in water
resources engineering to work by dredging a
harbor and canals deep enough for the transporta-
tion of the large booster rocket and by building
a lock system to connect the canals. The facility

Addition of the nuclear missile to the Nation's defense inventory
meant a new priority mission for the corps. In cooperation with
the Air Force, the engineers constructed training and launch
bases for the Intercontinental Ballistic Missile IICBM) System

The Apollo Launch Complex 39 and the Industrial Area support-
ing it represented a feat of space.age engineering. As a tribute
to the Army engineers and the civilian contractors who worked
on the project, the ASCE named complex 39 as the outstanding
civil engineering achievement of 1966.

became operational in April 1966. Its initial mission
was to test the Apollo-Saturn V second stage
booster and to test flight-models of the first and
second stage boosters, with thrusts of 7.5 million
and 1 million pounds respectively. The Mississippi
Test Site remained NASA's principal test facility
throughout the Apollo program and into the space
shuttle era.

At the John F. Kennedy Space Center, the Corps
was NASA's prime mover in the engineering and
construction of the Apollo Launch Complex 39
and the Industrial Area supporting it, as well as
Saturn Launch Complexes 34 and 57. Since the
rocket motor assemblies required for lunar mis-
sions were the largest to date, the launch facil-
ities at Complex 39 were built on an unprece-
dented scale. The Corps and its civilian con-
tractors for the Apollo program designed and built
the Vehicle Assembly Building, a structure large
enough to handle the simultaneous erection of four
of the 363-foot Apollo-Saturn V Launch vehicles; a
Launch Control Center; three 46-story Mobile
launchers, weighing 10.5 million pounds each; a
40-story Mobile Service Structure to permit work
on vehicles at the launch pads; two Transporters
for moving the Mobile Launchers and service
Structure; a crawlerway road on which the Trans-
porters traveled; two launch pads, capable of with-
standing 7.5 million pounds of thrust from the
Saturn V engines; and the communications and
electronics systems which integrated this mam-
moth complex of space-age engineering. In 1966
the successes of Army engineers and their civilian
contractors were recognized when the American
Society of Civil Engineers selected Complex 39 and
its family of related works as the outstanding civil
engineering achievement of the year.
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TODAY'S CORPS
The present-day missions of the Corps of Engi-

neers have evolved from the military and civil
works responsibilities of the early Corps. The orga-
nization that provided the nation with the engineer-
ing and construction capability necessary for na-
tional defense and commercial and territorial ex-
pansion serves similar functions in the 20th cen-
tury. In the military sphere, the Corps responds
directly to national defense priorities as a Com-
bat Arm of the U.S. Army and as a principal
combat support agency. Army engineers are also
involved in Military Construction operations that
help maintain an adequate state of military readi-
ness by providing training facilities, housing, and
medical facilities for U.S. Army and Air Force
personnel.

The Civil Works mission, also the responsibility
of the Chief of Engineers and the Secretary of the
Army, serves the dual purpose of advancing na-
tional economic and water resource goals and pre-
serving the Army's ready access during peace,
war, and national emergencies to the country's
best professional and contractual resources in the
field of civil engineering. Maintaining a high level
of preparedness in its three complementary areas
of operationsCombat Engineering, Military Con-
struction and Civil Works - enables the Corps of
Engineers to respond quickly and mobilize is re-
sources in the event of an emergency, whether
it be an outbreak of war or natural or man-made
disaster.

The field organization which supports the Chief
of Engineers' responsibilities in military and civil
works activities consists of 14 Engineer Divisions,
39 subordinate Engineer Districts and 5 research
laboratories. Eleven of the Divisions are located in
the Continental United States and three overseas.
Not every District or Division implements mili-
tary construction programs, although with the
exception of the Huntsville Division, each District
and Division within the United States executes
a portion of the civil works program, based on
its geographical area of responsibility. Thirty-five
thousand men and women in uniform, 51,000
facilities engineering employees, and 40,000 civil-
ians serving in the Divisions and Districts are
members of the Corps' worldwide engineering
team.
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MILITARY
ENGINEERING

At the present time, the Chief of Engineers
is not directly responsible for engineer troop opera-
tions. Engineer battalions are assigned to Army
Divisions and Corps where they are prepared to
serve as a combat force and in combat support.
However, as advisor to the Chief of Staff and
major commanders on engineer matters, the Chief
of Engineers does provide guidance, assistance,
and research and development Support in the
areas of engineer doctrine, organization, and
equipment. Basically, he keeps abreast of develop-
ments and priorities affecting military engineers
and the military engineering discipline and plays
an influential role in the decision-making process.

In this context, there have been recent develop-
ments that promise to strengthen the Army's
engineering capabilities.

The Department of the Army has established
combat readiness as a top priority for its peace-
time force and emphasized the importance of
developing the capability to win the first battle of a
potential conflict. In a move to increase the size
and lethality of its combat forces, the Army re-
designated the Corps of Engineers as a Combat
Arm in September 1 975 and began to convert the
traditional engineer construction battalions to
combat-oriented units. Construction battalions
have been renamed Army Engineer Combat Bat-
talions (Heavy) and trained to serve as both in-
fantry and combat engineers. Under this reorgani-
zation and training program, the Corps' 16 active
heavy engineer battalions will provide a more
flexible combat potential - the capability to per-
form heavy construction, combat engineering, as
well as infantry assault assignments.

Recent innovations in engineer materiel and
equipment also support the engineers in their com-
bined arms role. A scatterable mines concept
allows the emplacement of surface obstacles by
ground vehicles, helicopters, and artillery. The
same technology also provides the means to clear
minefields quickly, with minimal risk. The missiles,
once dispersed, release a fuel air explosive which
forces any live mines within range to detonate.

The Corps' five research centers, particularly
the Engineer Topographic Laboratory at Fort
Belvoir, Virginia, provide research and develop-
ment support to the Combat Engineer troops.



MILITARY
CONSTRUCTION

The current Military Construction program is
multi-national n scope, providing construction sup-
port for the Army, the U.S. Air Force, various
federal agencies, and our Nation's allies. During
the past two fiscal years, approximately 70 percent
of the projects awarded were in support of the
Army's 16-Division force.

Community Services
In recent years, the thrust of the Army's con-

struction program has been soldier-oriented,
addressing the entire spectrum of a service-
member's environment. Projects are underway
that will assist commanders in attaining combat
readiness in peacetime and provide a career-
conducive atmosphere in which soldiers and their
families can work and live. In fiscal year 1976,
the Corps' District and Facilities Engineers man-
aged $355 million in housing funds and super-
vised projects to upgrade bachelor and family
housing, either through modernization of existing
structures or construction of new quarters. Modern
Army enlisted quarters bear little resemblance to
traditional barracks. Individual rooms accom-
modate up to three soldiers, thus providing privacy
and comfort as well as security for personal pos-
sessions.

Medical facilities are being modernized and new
hospitals and dental clinics constructed to keep
pace with current advances in medical technology
and military population movements. Recreational
facilities on Army installations - chapels, com-
munity centers and enlisted clubs - are also
receiving increased attention.

Ammunition Plants
The Corps of Engineers is responsible for the

Army's Production Base Support (PBS) program -
a 20-year modernization effort, in excess of $10
billion, of which approximately $5 billion is con-
struction at government-owned Army ammunition
plants built during, or prior to, World War II.
Automation, new technology, and environmental
priorities, have created a need for modernization
or renovation of many obsolescent munitions
production centers. Currently, the PBS work is 0-
cated at 20 munitions plants.

These modern Army enlisted quarters at Fort Carson. Colorado
bear little resemblance to the traditional Army barracks In recent
years, the thrust of the Military Construction Program has been
soldier-oriented, seeking to provide a modem, career-conducive
environment

Environmental Considerations
The national concern for conserving and pro-

tecting our natural resources has great impact on
the Corps' military construction projects. In
providing housing and medical facilities for the
Army's all-volunteer force, the Corps has incor-
porated energy-saving measures and advanced
technology in construction or renovation plans.
New housing and moderrttzed buildings will utilize
solar heaters and boosters in an attempt to de-
crease the Army's reliance on fossil fuels. Indi-
vidual buildings at Ft. Riley, Kansas, Ft. Bragg,
North Carolina, Ft. Hood, Texas, Ft. Belvoir,
Virginia, Ft. Polk, Louisiana and Ft. Campbell,
Kentucky will house solar heating and cooling sys-
tems. Army engineers are also developing a
Central Energy System at Ft. Hood to provide
heating, cooling, and domestic hot water for an
entire barracks complex. A proposed plant at Ft.
Carson would service another barracks complex of
12 buildings.

Environmental preservation and enhancement
are factors considered in all projects undertaken
by the Corps. In order to ensure that Army instal-
lations meet national standards for environmental
quality, the Corps has begun an environmental
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modernization program, spending $48 miliion dur-
ing fiscal year 1975 on the construction of p01-
lution abatement measures such as incinerators,
water and sewage treatment facilities, and air
water pollution monitoring stations. Army ammuni-
tion plants are a focal point of this effort since
they are particularly subject to pollution problems.
Modernization of many of the production lines also
provides for reduction of pollution in these facilities.

Work for Others
The Military Construction program also en-

compasses work done on a contract basis for
other U.S. Government agencies and the armed
forces of other nations. The Corps is presently
involved in a modernization program for the U.S.
Air Force that, on an average generates $300
million in construction funds. Significant awards
include contracts for maintenance hangers, officer
and enlisted quarters, pollution abatement pro-
jects, and research laboratories.

In 1977 the Corps will begin construction of a
$437 million Aero-Propulsion System Test Facility
at the Arnold Engineering and Development Cen-
ter, Tennessee. The facility, when completed, will
permit the testing of any new jet aircraft engines
programmed or proposed by industry through the
year 2000. The Corps annually accomplishes ap-
proximately 75 percent of the Air Force's construc-
tion requirements.

The U.S. Postal Service asked the Corps for
engineering and managerial support in a four-year,
$1.4 billion construction program. The major com-
ponent of this project was the construction of a
nationwide network of bulk mail handling centers.
These structures contain up to 23 acres under a
single root and house complex arrays of auto-
mated equipment designed to facilitate the move-
ment of the Nation's package mail. In addition to
building these centers, the Corps administered
contracts for the acquisition and installation of the
mammoth mail processing equipment. The project
was completed in 1975 when the Corps turned
over the last 21 centers to the Postal Service.

The National Aeronautics and Space Administra-
tion continues to utilize the Corps' engineering
expertise in its recent efforts to develop a space
shuttle. Army engineers now provide consultant
services and are active in both the criteria de-
velopment and the design and construction phases
of the project. This includes support of the Marshall
space Flight Center's portion of the program at the
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Mississippi Test Facility and at the Michoud
Assembly Facility in Louisiana. Launch and landing
installations for the shuttle craft are being built
at the Kennedy Space Center and at Vandenberg
Air Force Base, California.

In the field of energy-related research, the Corps
of Engineers supports the Energy Research and
Development Administration's (ERDA) efforts to
develop coal liquifaction and coal gasification tech-
nologies. A $237 million plant, scheduled to be
completed in 1980, will convert high sulfur coal
into liquid and gaseous fuels in an economical
and environmentally acceptable manner. The
Corps' Huntsville Division assists ERDA in plan-
ing other fossil energy projects.

The mission in support of Saudi Arabia is the
corps' most rapidly expanding Military Construc-
tion program. Army engineers have acted as the
construction and contracting agents for the Saudi
government since 1963. This massive construction
management program encompasses the develop-
ment of communications systems; the building of
cantonment, medical facilities, military schools,
and government buildings; the design and con-
struction of naval bases and deep water port
facilities; the institution of logistical and financial
management systems; and the planning, design
and, construction of facilities for the Saudi Arabia
National Guard. The Corps is also rebuilding a
flood-damaged water supply system at Jidda. All
costs are prepaid by the Saudi Arabian Govern-
ment. To date, the total approved program ex-
ceeds $7 billion in past and future construction
and it promises to continue into the 1980's.



The Corps' renewed emphasis on efficiency and
environmental awareness extends to the Facilities
Engineering area. Prompted by the budgetary
constraints and energy shortages of recent years,
the Chief of Engineers has called for a more
flexible and efficient approach to the operation of
Army posts throughout the world. A significant
step in this direction came in January 1974, when
the Chief raised the Corps' facilities engineering
staff element to directorate status. The new
Director's area of responsibility embraces the
maintenance of an $88 billion real property inven-
tory, urgent minor construction, operation of
utilities systems, fire prevention, supervision of the
army's nuclear power and non-tactical generator
program, and the management of the Army Facil-
ities Component System - a program designed to
cut operations costs and construction time through
the standardization of military facilities throughout
the armed services.

The backbone of the Facilities Engineering pro-
gram is the Facilities Engineer - a professional
whose job encompasses the duties of a city
manager, director of public works, instructor, and
engineering consultant. The Facilities Engineer
replaced the familiar Post Engineer and finds in
his assignment a broad range of responsibilities
in real property management. On over 180 Army
installations in the U.S. and abroad, facilities
engineers implement the Chief of Engineers' direc-
tives, including those aimed at conserving natural
resources, safeguarding the environment, preserv-
ing sites of historic interest, and protecting en-
dangered species on Army property.

The total resources of the Corps - its districts,
laboratories, field operating units, and staff support
agencies - are available to support the facilities
engineer. With the renewed emphasis on modern-
ization of facilities, programs have been es-
tablished to upgrade Army installations and steps
initiated to arrest the growth of the maintenance
and repair backlog - currently estimated in mone-
tary terms to be $581 million. An engineer intern
training program has been developed in order to
assure that installations are adequately manned
with top quality personnel. A formal facilities
engineering apprenticeship program for the
journeyman crafts is also underway.

The corps provides managerial and technical services, on a re-
imbursable basis, to the Saudi Arabian Government. Modern
facilities, such as this airport at Dhahran. are being built in an
attempt to update the Saudi Arabian defense and transportation
systems

The broad objective of the Civil Works program
is the full and efficient development, management,
utilization, and conservation of the Nation's water
resources. As this review of the Corps' role in
internal improvements has shown, Army engineers
continue to maintain a tradition of service to their
country, as exemplified by the current theme 'The
Corps Cares", and have long been involved in
the construction, planning, and operation of pro-
jects for navigation and flood control. The Corps
continues in its tradition of building tomorrow to-
day, but in recent years, Corps responsibility and
its approach to traditional challenges have de-
veloped new dimensions, as national priorities
have emphasized energy conservation, preserva-
tion, and enhancement of the environment, and
the efficient use of financial resources. In-
creasingly, Congress has authorized the Corps of
Engineers to more fully consider less traditional
project purposes, such as new ideas in the
generation of hydropower, beach erosion control,
water supply, fish and wildlife conservation, and
pollution abatement when investigating and imple-
menting solutions to navigation and flood control
problems.

These additional benefits are a part of many of
the Corps' modern multi-purpose projects - which
are designed to answer a wide variety of com-
munity needs.

Today's Civil Works program encompasses
over 4,000 projects, with project authorizations
approximating $42 billion. Over $2 billion is ap-
propriated annually under public works legislation
to finance special water resources studies and the
design, actual construction, and maintenance of
already existing structures. The Engineer Districts
and Divisions in the United States and its pos-
sessions have assembled teams of specialists from
various disciplines capable of responding to the
changing civil engineering climate and current en-
vironmental concerns.

Navigation
Corps of Engineers navigation projects continue

to play an expanding role in support of America's
economic well-being. Commercial use of the
25,000 miles of inland and intracoastal waterways
has increased dramatically in recent years;
approximately one-sixth of all intercity cargo is
transported by water. Waterborne commerce,
conceded by many experts to be the least ex-
pensive and least energy-consumptive trans-
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The Corps dustpan dredge Ockerson, at work on the
Mississippi River. Army dredges, like this one, remove more
than 350 million cubic yards of material annually in order to
assure adequate depths for commercial navigation.

portation mode, is the logical choice for shippers
of energy-producing commodities. Petroleum and
Coal comprise slightly more than 60 percent of all
waterborne freight on the federally maintained
waterways.

This expansion has been facilitated by Corps'
work on the channels of major waterways, and on
lock and dam facilities. The Corps dredges more
than 350 million cubic yards of material annually
in order to maintain authorized channel depths
and constructs bank stabilization projects in its
traditional role as the primary developer of the
Nation's waterways. The Engineer Districts and
divisions also operate a total of 255 locks at 219
main facilities and 172 dams for navigation pur-
poses.

A new major link in the national waterways sys-
tem - the Tennessee-Tombigbee Waterway -
is now under construction. This 253-mile channel
will connect two river basins and shorten the
navigation distance from the Tennessee Basin to
the Gulf of Mexico by over six hundred miles.
Near Pickwick Landing, Tennessee, the north-
lowing Tennessee River will join the south-flowing

Warrior-Tombigbee system, thus more directly
linking the inland waterways system with the
southeastern Gulf and its ready availability to
foreign markets.

Overall scheduling calls for a nine-year con-
struction period and a currently estimated Federal
cost of $1 .360 billion (October 1975 dollars) for
the authorized portions. Initial construction funds
were appropriated in 1971 and the first contracts
let in 1972.
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The Corps recognizes the need to modernize
and complete a first class water transportation
system which will function effectively in con-
junction with other transportation modes. Pro-
jects such as the Tennessee-Tombigbee Waterway
and extensions of the Red and Arkansas Rivers
offer a potential for maximum use of the Nation's
waterways. Modernization of existing lock and dam
facilities along the Ohio and Mississippi Rivers,
particularly Lock and Dam 26, will also enhance
navigation.

Flood Control
Over the years, the Corps of Engineers has

spent more than $8 billion dollars for flood protec-
tion (through fiscal year 1975) and succeeded in
preventing damages totalling more than $48 billion
(September 1976 estimate). For every dollar of pro-
ject funds earmarked for flood control, almost
five dollars in flood losses were saved. Presently,
320 flood control dams are operated by the
Corps, about 150 more are under construction,
and 100 additional projects are under study. Many
of these structures are multi-purpose projects,
providing additional benefits such as storage for
water supply and hydroelectric power.

The Corps has given special emphasis to the
Consideration of non-structural solutions to flood
control problems including flood plain regulation
and the relocation of dwellings and other struc-
tures within flood-prone areas. The 1974 Water
Resources Development Act is the Corps' guiding
legislation. Section 73 of this Act removes plan-

Wappapello Lake in Missouri's bootheel is a flood control
reservoir in the St. Francis River Basin. Over the years, it has
acquired a reputation as a big bass lake.



fling and policy restraints that might bar con-
sideration of non-structural alternatives. And since
1974, the Corps has taken the initiative in non-
structural planning by requiring that planners con-
sider possible non-structural solutions fully and
equally with the more traditional solutions.

Hydropower
With the energy shortages of the 1970's, hydro-

power development has become a high priority
assignment for the Corps of Engineers. Many of the
hydroelectric units presently under construction or
recently completed are located at dams con-
structed decades ago. The Corps' foresight in
planning for future expansion as the original pro-
jects were being built has enabled Army engineers
to better meet the Nation's current energy require-
ments. New technology, developed for use in
Corps-built generating systems, allows water uti-
lized in power generation to be recycled and stored
until needed at periods of peak energy demand.

The Corps' 65 hydroelectric projects, with an
actual installed capacity of nearly 16 million
kilowatts, produce about one-fourth of the Nation's
hydropower and about 4 percent of the total
National generating capacity. Seven more facilities
are currently under construction and, when com-
pleted, will provide an additional 3 million kilowatts.
In 1975, the net energy generation of over 83 billion
kilowatt-hours for private and industrial consumers
returned revenues of $150 million. To produce the
same amount of electrical energy using fuel oil
would have required burning more than 138 million

Hydroelectric generators at Fort Randall, South Dakota, and
other corps-built projects help to meet the Nation's energy
needs while conserving precious fossil fuels.

barrels of that increasingly precious commodity.
The entire cost of hydroelectric power is recov-

ered. Federal policy requires that rates for sale of
the power be established at a high enough level to
recover the Federal investment in the generating
facilities, as well as the cost of operating and main-
taining the facilities and the cost of marketing the
power.

The Pacific Northwest has been a focal point for
power production by the Corps of Engineers since
1938, when generators at Bonneville Lock and
Dam on the Columbia River were put into
operation. Today, approximately 97 percent of all
the region's power is hydroelectric and half of this
is supplied by the Corps of Engineers.

Water Supply
A basic mission of the Corps' Civil Works

program is the supply and management of water
resources for the benefit of municipal and com-
mercial consumers. About 7.2 million acre-feet of
water storage is impounded at 82 multi-purpose
reservoirs. For many communities, Corps-built
reservoirs are the main water source; together they
provide approximately 4 billion gallons a day and
serve an estimated 43/4 million people. The Corps
does not sell water, but is responsible for providing
storage for municipal and industrial users when the
the capacity is paid for by the requesting entity.
Contractual arrangements with 138 state and local
water agencies are maintained to augment
municipal, industrial, and rural water supply
sources.

Water quality is of extreme importance today.
The Corps has responded to this critical need by
controlling reservoir releases in order to maintain
or enhance water quality downstream. The Federal
Water Pollution Act of 1972 defined the functions of
both the Department of the Army and the
Environmental Protection Agency (EPA) regarding
the storage and use of water.

As water shortages threaten various sections of
the country, and federal experts predict the water
requirements for industrial use will double by the
year 2000, the Corps' role in water supply is be-
coming more critical. Recently, Congress has
directed the Corps of Engineers to investigate
potential water shortages along the East Coast that
would affect 50 million people living from MaIne to
North Carolina. The Northeast Water Supply Study
(NEWS) is a far-ranging and detailed investigation
that encompasses all river basins draining into the
Chesapeake Bay, the Atlantic Ocean north of
Chesapeake Bay, Lake Ontario, and the St.
Lawrence River. The study region, 200,000 square
miles in area, is largely an urban concentration with
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about 60 percent of the people living in the metro-
politan vicinities of Boston, New York, Philadelphia,
Baltimore, and Washington. Water shortages here,
even under normal conditions, are an expected
phenomenon. The present supply systems provide
18 billion gallons a day and, within the next 50
years, projections show that more than 40 billion
gallons a day will be needed. The study is being
completed this year. It may recommend various
actions for implementation by federal, state,
and local governments as well as by private
agencies. Guidelines for Federal participation may
also be proposed.

Under the Water Resources Planning Act of
1965, the Water Resources Council was
established in order to plan and implement national
water supply policies on a comprehensive and
coordinated basis. The Secretaries of Agriculture;
Army; Commerce; Housing and Urban Develop-
ment; Interior; Transportation; the Administrator of
the Environmental Protection Agency; and the
Chairman of the Federal Power Commission are
Council members. The Corps of Engineers' staff
supports the Secretary of the Army's involvement
in this high priority assignment.

The Council maintains a continuing study and
prepares periodic assessments of the adequacy of
water supplies in each water resource region of the
nation. The needs and potential of each geographic
region and its river basins are analyzed in relation
to those of the Nation as a whole. In performing its
tasks, the Council enlists the services of the Corps
of Engineers and other Federal agencies and co-
ordinates their various water and related land
resource policies and programs. Federal-State
river basin commissions also were established
under the 1965 Act and their plans and recom-
mendations are also reviewed before transmittal
to the President and, by him, to the Congress.
The Council administers a federal financial grant
program which aids states in their comprehensive
water and related land resource planning. The
Corps, through its planning studies, particularly
its regional planning capabilities, plays a major
role in both the study of water resource alternatives
and the implementation of authorized improve-
ments.

Recreation
Recreation has become a full partner in the

water resources development program with navi-
gation, flood control, and hydropower generation.
After Army engineers left Yellowstone Park in 1864,
their role in providing recreation services was
considerably reduced. However, the passage of
the Flood Control Act of 1 944 authorized the Corps
"to construct, maintain, and operate public park
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and recreational facilities in reservoir areas under
the control of the Secretary of the Army, and to
permit the construction, maintenance, and opera-
tion of such facilities." The Corps reentered the
national recreation field 32 years ago, and since
then the Engineers have witnessed a dramatic
increase in recreational use of Corps-managed
lakes and reservoirs.

Visitation has increased from 30 million visitors
in 1952, the year data was first recorded, to 376
million visits in 1975. With the mandate of Congress,
the support of the public, and the assistance of
local communities, counties, and state agencies,
the Corps has developed some 426 recreational
areas. Eleven million acres of land and water and
40,000 miles of shoreline are set aside for public
use, with about 2800 separate areas developed
for day-use or overnight camping. The Corps is
the largest purveyor" of recreation services
within the Federal Government, though it manages
only 1 .5 percent of all federal lands available for
outdoor recreation. Corps water-based recreation
projects attract 36.5 percent of all Federal recrea-
tion users.

It is Corps policy to encourage and accomodate
sustained public use of its recreation resources,
up to the maximum carrying capacity, provided
that this use is consistent with ecological, aesthetic,
and historical values. A sound recreation-resource
management program that emphasizes planning to
meet future recreation needs and prudent conser-
vation policies will insure the preservation of these
invaluable areas for future generations. The Corps
employs foresters, biologists, landscape architects,
rangers, planners, and engineers to oversee its

Recreational facilities on corps-owned lands attract millions of
vacationers each year.



recreation areas and prevent damage to the
environment. Recreation, once a minor assignment
for the Corps, has become a major responsibility
and may become, by 1985, the Corps of Engineers'
largest program.

Fish and Wildlife Management
The Corps' involvement in recreation-resource

and wildlife management adheres to basic environ-
mental policies outlined by the National Environ-
mental Policy Act of 1969. This law requires the
assessment of a water resources project's possible
environmental effects during the planning stage
and the preparation of an Environmental Impact
Statement, to be submitted to the Council on
Environmental Quality, for every proposed or on-
going major Federal action, including Corps pro-
ject construction, maintenance, and major regula-
tory actions. The Impact Statement, prepared by
Corps biologists and engineers, details the species
of animals, fish, and plants found in the area to
be affected and predicts how their habitat, growth,
and food chain might be altered by the proposed
action.

This emphasis on the development of ecologi-
cally sound alternatives to flood control and naviga-
tion problems has led to Corps-sponsored research
in the environmental field and the implementation
of measures designed to protect fish and wildlife
on Corps-administered lands. In addition to Corps-
owned lands set aside for recreation, more than a
third of a million acres has been reserved for
fish and wildlife refuges and more than 200 out-
grants totaling 2 million acres have been made to
State fish and wildlife agencies. Environmental
enhancement has become an important project-
purpose.

In the Pacific Northwest, Corps seek to curtail
losses of salmon and other fish while constructing
and operating flood control projects and hydro-
electric power plants along the Columbia and
Snake Rivers. Bonneville Dam in the State of
Washington has been modified to include two fish
ladders, a fish collection system at the powerhouse,
fish locks, and provision for the downstream
passage of salmon fingerlings. The protection of
the region's fishes is not, however, limited to a
single project; it is a region-wide priority. At
Dworshak Dam and Reservoir in Idaho, the tem-
perature and timing of releases from the power-
house has been altered to sustain and protect
downstream fisheries. Meticulous studies are pur-
sued and technological innovations adapted as
part of multi-purpose projects in an attempt to
mitigate adverse environmental effects, while
answering the region's need for a navigable
waterway and for a reliable power supply.

In its role as a major
fish and wildlife
manager. the corps
has set aside lands
for wildlife refuges
and granted lands to
various State
agencies.

In cooperation with state conservation agencies,
the Corps seeks to acquire or set aside public
lands in order to mitigate environmental losses
incurred by project construction or to safeguard
endangered species present in the area. These
mitigation measures are considered project costs
and, since the advent of the National Environ-
mental Policy Act, they have become a signif i-
cant feature of Corps projects throughout the
country. At Dworshak Dam, for example, a Wildlife
Compensation Plan replaced 38,000 acres of
habitat for the elk of the North Ford-Clearwater
drainage area. Under this plan, 9,500 acres of
Corps-owned project lands and about 28,000 acres
of lands acquired for other projects or already
owned by the Bureau of Land Management, the
State of Idaho, or private interests were reserved
for the area's elk population. The Corps has also
moved to adjust management schedules on Corps
projects in order to preclude hazardous operations
during critical seasonal periods for endangered
species.

As research in the environmental field reveals
the life-supporting requirements of various crea-
tures, the Corps has used this information to
become an active participant in the restoration
and establishment of wildlife habitats. The Walla
Walla District began a habitat management pro-
gram in 1972 on non-mitigation lands in order to
sustain populations of deer and elk. The three-year
program involved crushing overgrown brush on
nearly 750 acres of land which stimulated the
germination of browse plants, and the planting of
favored species in order to cover both the new
shoreline and the dam construction scars. Another
measurethe Corps' experiments in creating or
enlarging islands suitable for wildlife habitation
with dredge material from bays and waterways
has also resulted in the creation of wetlands habi-
tats for some endangered species.

29



Regulatory Program
Since the passage of the 1899 Rivers and Harbor

Act, the Corps has exercised a regulatory authority
over the Nation's waterways. Basically, the Corps'
responsibility under the 1899 law encompasses the
general supervision of any activity which might
interfere with navigation.

A real evolution in this authority began in 1968
when a precedent-setting court case was decided.
In Zabel v. Tabb, the court ruled that the Corps
must consider all "public interest" factors in
issuing permits for dredge and fill operations. This
was quickly followed by the National Environmental
Policy Act of 1969, which directed the Corps to
prepare environmental impact statements upon
which to base decisions affecting wetlands.

Then, in 1972, Congress enacted amendments
to the Federal Water Pollution Control Act. Section
404 of the amended Act provided for Federal
jurisdiction over discharge of dredge and fill
materials into navigable waters. The Corps issued
ts first regulations for implementing Section 404
in April 1974, and initially limited the regulatory
authority to waters which were considered naviga-
ble and below the mean high water line. But
this interpretation was successfully challenged
in court, and on 27 March 1975, the U.S. District
Court for the District of Columbia directed the
Corps to extend its regulatory responsibility to all
waters of the United States, including those above
the mean high water line. This far-reaching deci-
sion established the Corps' three-phase program.
By 1 July 1977, the Corps will administer the total
regulatory program, with Section 404 authority
being exercised over all waters of the United States
up to headwater streams having an average flow
of five cubic feet per second or greater.

Having worked so long on our Nation's coastal
and water areas, the Corps is well aware of the
intrinsic value of our estuaries and wetlands and
is committed to preserving this national asset.
When the United States was first settled, there
were about 127 million acres of wetlands, but by
1955 only 75 million acres remained. Between
1950 and 1969, 200,000 acres of wetlands in
Florida, California, and New York were destroyed.

Last April, the Corps denied two of the three
permits requested by the Deltona Corporation of
Miami, Florida, for development at Marco Island,
Florida. Applications for permits to fill 2,039 acres
of mangrove wetlands at Big Key and Barfield Bay
at Marco Island were disapprovedeven though the
State of Florida had approved the development in
1972, and 90 percent of the resort lots were
already sold. The Corps asserted that there were
overriding national factors of the public interest,
and that the proposed filling of these mangrove
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in administering a
nationai reguiatory
program, the Corps
made headhnes this
year by denying ap-
plications for permits
to fit over 2,000
acres of mangrove
wetlands at Marco
Isiand, Fiorida.

wetlands would constitute an unacceptable adverse
impact on this aquatic resource. Although the
Deltona Corporation was characterized by the
Corps as a most cooperative and environmentally
sensitive developer, and in spite of environmental
measures already implemented or proposed by
Deltona, the total destruction of several thousand
acres of mang roves and nearby upland habitat
and several hundred bay bottom acres could not
be permitted under existing law and established
national priorities.

As in most controversial decisions, the Corps
received both praisefrom the environmentalists
and blamefrom the developersfor the action.

Urban Studies
The Corps of Engineers, for years the Nation's

leading water resources planner, is now turning its
planning capabilities toward helping U.S. metro-
politan areas solve existing and future urban water
and related land resource problems. This mission
the Urban Studies programwas begun in 1972.
In conducting each study of this type, the Corps
looks at several major areas of concern:

Flood Control
Flood Plain Management
Water Supply
Wastewater Management
Regional Harbor and Waterway Needs
Bank and Channel Stabilization
Recreation
Lake, Ocean, and Estuarine Protection

The Corps works in partnership with local and
State governments and other Federal agencies to
develop realistic plans for solving an urban area's
water and land-related problems forabout the next
50 years, or until the year 2020. It is believed that
the solution of one particular urban problem could
result in the solution of one or more related pro-
blems. For example, cleaning up an urban area's
wastewater should help to eliminate stream pollu-
tion, thus improving the water quality and supplying



Corps personnel are active in disaster relief operations. Here,
emergency repairs are begun on a mainline levee during the
1973 Mississippi River flood fight.

a Clean water source for other urban areas down-
stream. Partially treated wastewater could then be
used to cool nearby electrical power generating
plants.

In preparing urban studies, Army engineers and
civilian planners consider both structural and non-
structural solutions to water resources problems.
A feasible flood control measurerestricting de-
velopment on a flood plainwould offer an addi-
tional benefitmore land for recreational usein
a given area.

After a study is completed (approximately three
years), it goes through an extensive review proce-
dure at the State and Federal level. The completed
study is then forwarded to Congress for authori-
zaton and possible funding before construction can
begin on any parts (such as multi-purpose reser-
voirs, channel improvements, dredging, and
recreation projects) of the overall plan. Army
Engineer District offices across the country con-
ducted 28 of these studies during 1975.

Flood Plain Management Program
The Flood Plain Management Services program,

another planning mIssion for the modern-day
Corps, makes expertise in flood control engineering
available to endangered communities. This manage-
ment approach involves an analysis of the nature
of the flood hazard in a specific area and then the
utilization of that basic information to plan a wise
use of the flood plains. The Corps, upon request,
will provide information, technical assistance, and
planning guidance to local governments. Knowing
the extent and duration of flooding to expect, a
community can then take action to prevent or
minimize damage to land and buildings subject to
flooding. In the final analysis, how a locality uses
or abuses its flood plain is up to the individual
community. Once informed, the local people decide
whether or not to enact zoning, building codes,
sanitary codes, or subdivision regulations to control
new developments. Since its inception in 1960,
the program has provided planning services to
over 3,000 communities.

The Flood Plain Management Services staff
also performs technical services for other Federal

agencies. Among these are studies to ensure that
new housing projects covered by Federal mortgage
insurance will not be exposed to serious flood
damage, or human life and health put in jeopardy.
Similar studies are undertaken for proposed
Federally-aided highways, airports, and urban re-
newal projects.

Disaster Relief Operations
Responsiveness to the public need during times

of natural disasters is another mission of the Corps
of Engineers. Under Public Law 84-99, as amended
by Section 206 of the Flood Control Act of 1962,
the Corps is authorized to provide assistance to
the public in the form of advance preparation (if,
of course, there is enough forewarning), flood
fighting and rescue work, rehabilitation of flood
control works damaged or destroyed by flood, and
protection or repair of Federally authorized shore
protection structures similarly affected by unusual
coastal storms.

Under Public Law 93-288, the Corps stands
ready to provide, on request, both technical advice
and assistance to the Federal Disaster Assistance
Administration (FDAA). This includes specific
assignments of an emergency and recovery nature
for protective work; surveys of disaster areas;
recommendations and reports; clearance of debris
and wreckage; and permanent repair, restoration,
reconstruction, or replacement of public facilities.
The degree of Corps involvement always depends
on the seriousness and nature of the disaster.

In 1972, when Hurricane Agnes devastated parts
of several eastern states and left severe floods in
her wake, the Corps played a major role in the
disaster recovery operations. The following year,
1973, found the Corps leading a massive effort-
the Mississippi River flood fight. The 1973 innunda-
tion became the third largest flood of record on
the Lower Mississippi, and on the Middle Missis-
sippithe all-time high. More than 13 million acres
of land were innundated. Without the Corps' flood
control project and the flood fight that prevented
its destruction, the estimated economic losses
would have topped $15 billion. Instead, damages
were held to less than $1 billion, and much human
suffering was prevented.

In addition to providing assistance in major
national disasters, the Corps is often called on to
answer calls for help from foreign nations. A
typical case in point was this year's Guatemalan
earthquake which severed the country's main high-
way, a vital supply route, Ft. Bragg's 548th
Engineer Battalion rebuilt some 145 miles of
mountainous highway in only 46 working days,
although some portions of the work area were
buried under as much as 60,000 cubic yards
of rock.
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REAL ESTATE
In support of its civil and military responsibilities,

the Corps administers one of the world's largest
real estate operations. Corps personnel are actively
involved in acquiring land to fulfill project needs,
managing Corps-owned or leased lands, and
disposing of Federal property, both in this country
and abroad. The program is growing rapidly,
especially in the Civil Works area. During fiscal year
1976, expenditures totaled $251 million and they
are expected to increase to $350 million in fiscal
year 1977.

The Chief of Engineers, as executive agent for
the Department of Defense, is responsible for
acquiring space for recruiting facilities for the Army,
Navy, Air Force and Marine Corps. In recent years,
emphasis has been placed on upgrading and
expanding existing facilities wherever feasible,
rather than establishing new recruiting stations.
Rental costs are also reduced and recruiting effi-
ciency and visibility increased by accommodating
the space needs of all the Services at a single loca-
tion. Most recruiting office space is rented from
private real estate companies, but Federally-owned
facilities are used whenever possible.

Another military responsibility involves the acqui-
sition of family housing for military personnel sta-
tioned in the U.S. and abroad. The recent establish-
ment of the Mid East Engineer Division created a
need for housing to accommodate support person-
nel assigned to Saudi Arabia and their families. The
Corps is meeting this need through local real estate
representatives.

Modern recruiting stations, acquired by the corps of Engineers.
meet the requirements of all the Services under one roof.
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Land acquired along maior runways at air force bases forms a
corridor of undeveloped space necessary to minimize the
environmental effects of base operations oi people and
facilities.

The Army Engineers also manage a major land
acquisition program for the U.S. Air Force which is
designed to establish protective zones around the
ends of primary runways on Air Force installations.
Setting aside these clear zones will assure that
people and facilities are not concentrated in areas
susceptible to aircraft accidents and that future land
use is compatible with air installation operations.
The Air Installation Compatible Use Zone (AICUZ)
program calls for the acquisition of 9,200 acres at
a cost of approximately $52 million.

As the Corps purchases land for civil works
projects, its real estate personnel assist owners
and tenants in finding and relocating to suitable
housing. Under Public Law 9 1-646, the Uniform
Relocation Assistance and Real Property Acqui-
sition Policies Act of 1 970, benefits are available to
displaced persons over and above the price paid
for the property. Moving costs are absorbed by
the Federal government, and subsidies are paid to
owners purchasing new homes. In very isolated and
compelling instances, the Corps may have to relo-
cate entire communities.

The Corps also acts as the real estate agent for
Federal agencies such as the National Aeronautics
and Space Agency, National Science Foundation,
Energy Research and Development Administration
and the National Park Service. Recently an exten-
sive program was undertaken for the Federal
Energy Administration to acquire land for the
storage of oil reserves.



RESEARCH AND
DEVELOPMENT

As we have seen, the Corps of Engineers pro-
vides world-wide engineering services to a variety
of customers from both military and civilian
communities. Because of this diversity, the Corps
routinely encounters technical problems which
require practical and timely solutions. In order to
provide these answers, the Corps maintains an
aggressive research and development program at
five Corps of Engineer laboratories. The Corps is
full participant in the R & D community, utilizing
the strength of universities, research institutes,
industrial firms, and Corps laboratory personnel in
a multi-disciplinary approach to solving civil and
military engineering problems having near-term
and long-range impact.

The five Corps research centersConstruction
Engineering Research Laboratory at Champaign,
Illinois; Cold Regions Research and Engineering
Laboratory at Hanover, New Hampshire; Water-
ways Experiment Station at Vicksburg, Mississippi;
Coastal Engineering Research Center at Ft. Belvoir,
Virginia; and the Engineer Topographic Labora-
tories, also at Ft. Belvoirprovide A & D support
for both military operations and civil works

activities. The 1975 military research program at
these centers embraced the acquisition, interpre-
tation, processing, storing, and display of topo-
graphic data; weapons effects and hardened
structures; airfield design and construction; con-
struction management; computer-aided design;
energy conservation; and the study of military
operations in cold regions.

Recent research in support of the Civil Works
program has concentrated on water resources de-
velopment, with particular emphasis on environ-
mental problems. In the sphere of navigation and
flood control, the problems of ice-buildup on the
inland waterways, especially on the Great Lakes,
and the effects of earthquakes on dams, locks,
and floodwalls are being reviewed with an eye
toward developing engineering solutions. Corps-
designed river basin models facilitate water re-
sources research since the effects of natural
drainage and man-made structures may be tested
on these scaled-down replicas of major river
basins.

Much Corps-sponsored research is oriented to-
ward simplifying the work of the individual Army
engineer and providing the designer or the facilities
engineer with answers to specific construction or
operational difficulties. Automated data systems,
developed by the Construction Engineering Re-
search Laboratory, supply cost-analysis data
based on completed projects, so that the en-

gineer may make a more informed judgement in
choosing the best materials and construction
methods for a particular task.

With the recent emphasis on preserving and
enhancing environmental quality, the Corps has
pioneered policies which led to key environmental
legislation and is currently developing new ways
to meet the country's water resources needs.
The Environmental Effects Laboratory at the U.S.
Army Waterways Experiment Station studies the
environmental effects of proposed Corps activities
and predicts their influence on natural features
such as streams, lakes, watersheds, wetlands, and
estuaries. By developing scaled models of various
ecosystems, researchers are able to investigate
the effects of waste discharges, water diversions,
and flood control structures on water quality and
wildlife habitats.

The Dredged Material Research Program being
conducted at the Waterways Experiment Station
(WES) is a comprehensive nationwide study of the
environmental impact of Corps dredging and dis-
posal operations. Each year, approximately
350 million cubic yards of material is dredged
from the Nation's rivers and harbors. Engineers
at WES and other major research institutions are
pursuing a five-year, $30 million investigation to
determine the effects of this material, provide
economically feasible dredging and disposal al-
ternatives, and determine possible productive
uses. The most beneficial use for
dredged material, the researchers have found, is
the extension of existing marshes. The program to
develop new wetlands, however, is dependent on
current research on the effect of dredge con-
taminants on water quality and the life cycle of
aquatic life.

Wetlands-building has proved successful in
various localities and has answered the con-
servationists' call for the preservation of unique
ecosystems that nurture marine life. Together with
the Corps' dredge-and-fill permit program, re-
search in wetlands creation represents a unique
opportunity to curtail destruction and restore some
of what has been lost. At test sites on the Gulf
coast and along the James, Connecticut, and
Columbia Rivers, engineers have created new
marsh and propagated selected plant species in an
attempt to provide an attractive habitat for wild-
life. Intensive environmental monitoring and re-
search efforts on these restored areas will provide
an understanding of how and why vegetation and
wildlife develop in a given dredged material en-
vironment.
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THE FUTURE
We have traced the Corps of Engineers and

its part in the civil engineering profession from
their modest beginnings through the challenges
of two centuries of national growth. And our review
has shown that the history of our Nation and the
growth of our civilization are inseparable from the
technological progress made possible by American
civil and military engineers. We re&ize that ob-
stacles to national progress have always existed,
and, at times, they seemed insurmountable. Yet
engineers succeeded in adapting existing tech-
nology and envisioned new solutions to the pro-
blems that they, as nation-builders, confronted.

As in the past, today's military and civil en-
gineers face a demanding, challenging future, one
which requires the flexibility to meet changing
national priorities, particularly in the areas of
environmental preservation and energy conser-
vation. Technology must be developed to further
environmental goals, conserve energy resources,
and yet enable the Nation to expand its commerce
and retain its position of world leadership in the
military sphere.

A serious problem facing this country is the
potential depletion of our energy resources. The
demand for energy will triple by the end of the
century, bringing the country closer to exhausting
its fossil fuel supply. Clearly, the development of
alternative energy sources is imperative. It is
estimated that 40 percent of the Nation's hydro-
power potential has already been developed.
Further development of hydropower will require

corps-designed river basin models, such as this scaled-down
replica of the Mississippi River, assist water resources research
by allowing controlled testing of the effects of natural
phenomena.

current research had led to successful wetlands-building
through selected placement of dredged material. Restored
areas, such as the one shown here, can provide excellent
wildlife habitat, helping to preserve fragile wetland ecosystems.

application of new and innovative technology to
exploit our remaining potential.

Solar energy holds promises as a partial solu-
tion to meeting our future energy requirements.
Together, scientists and engineers must develop
economically feasible solar-technology. The Corps
is currently experimenting with solar projects and
is very optimistic about the results.

Urban and regional planners, members of the
Water Resources Council, civil engineers, and
Corps personnel have drawn public attention to the
potential crisis in water supply. In the decades to
follow, some areas of the country will experience
water shortages while others will possess an
abundant quantity. Unless action is taken, droughts
may threaten major urban areas in the Northeast
and the Southwest. The technology and expertise
needed to solve America's water distribution
problems have been largely developed. However,
community support and the establishment of a co-
ordinated national water policy will be required
before the engineering community can confront
this vital task.

Technological advances must continually be in-
corporated in our well-established functions of
navigation and flood control. A computerized sys-
tem, currently being developed by the Corps,
would control reservoir releases based on data
collected at ground sensing stations and trans-
mitted via earth satellite. Eventually, with decision
parameters programmed in, control orders could
be issued electronically throughout a river basin
system.

Carrying out these vital missions and satisfying
the needs of our customersthe publics we serve
- will require both an increased sensitivity to
national concerns and an on-going commitment to
the pursuit of innovative and timely solutions to
engineering problems. As engineers we must blend
understanding and technical expertise and apply
our talents to the full range of environmental-
societal-engineering problems, using sound
judgment to temper the results. In conclusion, the
Corps of Engineers joins with the civil engineering
profession in continuing to advance those projects
which are needed and asked for by society, while
maintaining our commitment to preserve and
enhance the quality of American life.

ESSAYQNS. LET US TRY
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