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Science and industry have lcng known that vast iaounts
of manqanese nodules lie on the ocean tottce in most facts of
the world. These nodules comuonly contain acre than 30 mineral
elements apd are especially rich in nickel, ccFper, cobalt, and
zanqanese. mining consortia have spent at least t140 million to
develop deep .'s-n mining technology axd bill invest So21
billion to $3.1 billion to achieve commercial operations.
Findinqs/Conclusions: Two aajor proeleas may delay full-scale
commercial mining operations: (1) the lack cf mining site tenure
quara.nteed by domestic law or international agreement since
assurances 2f tenure are neided to ottain tinancing tor mining
operati.:ns; and (2) the lack of a Federal environmental impact
statement and resulting regulations which cnuld hare costly
effects on equipment design decisions and operational
techniques. No Federal agency is primarily reasonsitle for deeF
ocean mining, and no Federal agency has been given the
respcnsibility for preparing aa environmental impact stateeant
or environmentai regulations. Agency Frogzams and projects for
deep ocean mininq are fragaented and uncocrdinated while needed
proqrams have gone unattended or are behind schedule. Agency



officials, industry representatives, and marine scientists
qenerally agree that the Federal role ia deep ccean mining needs
to be clearly defined. Recommendations: Ike Office cf
Hanaqeaent and Budget, with the advice of the Office ot Science
and Technoloqy Policy, should designate a primary Federal
authority to determine the Pederal role and develcp for
congressional approval a comprehensive program to implenent
Federal 1 responsibilities. (BRS)



BY THE COMPTROLLER GENERAL

Report To The Congress
OF THE UNITED STATES

Deep Ocean Mining--Actions
Needed To Make It Happen

Deep ocean mining for manganese nodules
could benefit the U. S. economy in the
coming decade, but it needs organized
Federal support to become established.

There is no national program defining the
Federal Government's role in developing
ocean mineral resources generally and deep
ocean mining for manganese nodules specif-
ically. Further, responsibilities and expertise
are divided among several Federal deapprz-
ments and agencies.

Accordingly, the Office of r lanagement and
Budget should designate a primary Federal
authority to determine the Federal role and
develop for congressional approval a compre-
hensive program to imp;ement Federal res-
ponsibilities in accordance with national ob-
jectves.
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COMPTROLLER GONIRAL OF THE UNITED STATES
WASHINGTON. D.C. M"4

B-174316

To the President of the Senate and the
Speaker of the House of Representatives

This report describes our review of deep ocean mining
for manganese nodules. Because of extensive interest in
this subject, we sought to evaluate the Federal Government's
role in deep ocean mining.

This review was made pursuant to the Budget and Account-
ing Act, 1921 (31 U.S.C. 53), and the Accounting and Audit-
ing Act of 1950 (31 U.S.C. 67).

We are sending copies of this report to the Director,
Office of Management and Budget and the Secretaries of
Commerce, the Interior, and State.

ACTING Comptro l eral

of the United States



COMPTROLLER GENERAL'S DEEP OCEAN MINING--ACTIONS
REPORT TO THE CONGRESS NEEDED TO MAKE IT HAPPEN

D I G E ST

Manganese nodules, potato-shaped formations
found on the ocean floor, contain minerals
such as copper, nickel, cobalt, and manganese.
While land-based mineral reserves are finite,
seabed deposits are almost unlimited and could
provide important resources for the United
States. (See pp. 1 to 5.)

Mining consortia have spent at least $140 mil-
lion to develop deep ocean mining technology
and will invest $2.1 billion to $3.1 billion
to achieve commercial operations. (See p. 15.)
However, there are two major constraints on
U.S. mining firms, which will probably delay
mining if they are not resolved.

Site tenure

The primary problem is the need for mining
site tenure at specific deep sea locations
guaranteed by domestic law or international
agreement. According tc mining firm officials,
assurance of continued rights to known mineral
reserves is necessary if the firms are to ob-
tain capital funding necessary to build ships,
refineries, and mining systems. Adoption of
an international Law of the Sea Treaty and/or
passage of proposed domestic legislation gov-
erning deep ocean mining could resolve the
site tenure problem. (See pp. 16 to 18.)

Officials of U.S. mining firms told GAO that
since little progress has been made in the
United Nations Law of the Sea negotiations,
they have given up hope for an international
treaty favoring mining by private enterprise.
Therefore, they are supporting domestic legis-
lation to protect their interests.

Environment impact assessment

The second problem is the need for the Federal
Government to complete a series of environ-
mental studies or assessments and to develop

Upon removal, the report
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environmental regulations before commercial
mining operations begin so that mining equip-
ment, operating techniques, and refineries are
environmentally acceptable. Timely completion
of the deep Ocean mining environmental study
by the Department of Commerce's National Oceanic
and Atmospheric 'Administration, and the writing
of an environmental :.mpact statement and regula-
tions could resolve this problem. (See pp. 18
to 22.)

Federal role

No Federal agency is primarily responsible for
deep ocean mining. In addition, no Federal
agency has been given the responsibility
to prepare an environmental impact statement
or environmental regulations. Many Federal
agencies, however, already have projects or po-
tentially useful resources that support deep
ocean mining. These projects have been largely
based on traditional agency missions and in-
dividual perceptions of what needs to be done.
As a result, some agency programs and projects
for deep ocean mining are fragmented and unco-
ordinated, while needed projects have gone
unattended or are behind schedule. (See pp. 27
to 34.)

Federal officials, industry representatives,
and marine scientists generally agree that
the Federal role in deep ocean mining needs
to be clearly defined. They also agree that
this should include providing industry with
a legal basis for mining activity and for en-
vironmental protection. They also want the
Government to sponsor broad-based research
programs related to deep ocean mining and
to make the technical results available to
scientists and industry. (See pp. 38 to 42.)

GAO believes that the various agencies' sup-
port of deep ocean mining should be coordinated
in an overall program. Accordingly, GAO recom-
mends that the Office of Management and Budget,
with the advice..of the Office of Science and
Technology Policy, designate a primary Federal
authority to determine the Federal role and
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develop for congressional ..approval a compre-
comprehensive program to implement Federal
responsibilities in accordance with national
objectives. (See pp. 45 to 46.)
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CHAPTER 1

INTRODUCTION

Science and industry have long known that vast amounts
of manganese nodules lie on the ocean bottom in most parts
of the world. These nodules of various sized, potato-
shaped mineral formations commlonly contain more than 30
mineral elements. Nodules are especially rich in several
metals of economic interest--nickel, copper, cobalt, and
manganese. The recent development of deep ocean mining
technology, along with the growing worldwide demand for
these metals, has heightened commercial interest.

Abundant evidence supports the fact that manganese nodule
deposits exist in potentially commercial Ilantities. The
depos'ts known to have the greatest eaon(- c potential are
in the Pacific Ocean south of Hawaii and ..est of southern
California. The richest deposits in this area (known as the
Pacific Quadrangle) are found in an east-west belt about 1,500
kilometers long by 200 kilometers wide. (See chart below.)

MANGANESE NODULE DEPOSITS IN THE NORTH PACIFIC
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SOURCE: FERROMANGANESE DEPOSITS ON THE OCEAN FLOOR, Horn, D.R. ed.,
Natiowrl .; -:- I Foundation, Washington, D.C., 1972, page 12.
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SOURCE: OCEAN MANAGEMENT. INC.
MANGANESE NODULES AND ASSOCIATED OCEAN BOTTOM SEDIMENT
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SOURCE: OCEAN MANAGEMENT, INC.

CROSS-CUT VIEW OF MANGANESE NODULES
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These seabed deposits are so large that .ne first com-
mercial ventures are likely to mine less than 5 percent of
the deposits presently identified. Estimates of the total
nodule resource range from 90 billion to 1.7 trillion tons.
The mineral rfserves in the nodules, however, are probably
only 10 billion to 500 billion tons. 1/

The photographs on pages 2 and 3 show dieferent views
of manganese nodules.

The United States depends on imports for rickel. cobalt,
and manganese. 2/ Over the past several years we have imported
about 98 percent of the cobalt and manganese consumed. Our
net imports of nickel are over 70 percent, while copper im-
ports average around 10 percent. A 1974 Stanford Research
Institute report on Strategic Resources and National Security
ranked nickel, manganese, and cobalt among the minerals
most critical to the economy a:ad national security.

Benefits to the United States from seabed mining could
include:

-- Reducing nickel and manganese imports by more than
50 percent and eliminating all cobalt and most copper
imports by '485, which could reduce mineral import
costs by over $1 billion in 1985.

-- Becoming independent of foreign supplies in meeting
national security needs for these metals.

-- Increasing U.S. employment through deep sea mining,
shipbuilding, the production of mining equipment,
and the operation of refineries within the United
States.

1/Government-funded research to determine how manganese
nodules are formed has been underway for several years.

2/The United States has large deposits of these metals on-
shore that may be exploitable in the future under more
favorable economic conditions or with improvements in tech-
nology. A Department of the Interior official described
these deposits as low grade.
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-- Transferring manganese nodule mining technology to
other types of ocean mining operations, and exporting
this technology to other nations.

-- Becc'ling a net exporter of these four metals, thus
turning a projected $6 billion anneal balance of
payments deficit into a surplus in the year 2000. /

INTERNATIONAL INTEREST IN NODULv MINING

Manganese nodule mining has drawn the interest of
several other industrially developed countries.

Japan

The Japanese Government has sponsored extensive nodule
exploration and research and development in mining and re-
fining technology. The Government has funded construction
of an oceanographic research vessel designed to conduct
manganese nodule surveys and a number of nodult studies
by Japanese universities. The Government has also been
active in funding and helping develop a continuous line
bucket mining system. Thirty leading Japanese companies
have formed the Deep Ocean Mining Association to advise
the Government on technical progress.

West Germany

The Federal Republic of Germany has directly supported
several projects for commercial recovery of metals con-
tained in manganese nodules. The Government has chartered
two oceanographic vessels to explore the Pacific Quadrangle
for nodule deposits and an additional exploration ship is
being built with Government subsidies. One West German min-
ing consortium has received a Government subsidy for a
nodule mining feasibility study.

France

The French Government has directly supported several
projects for commercial recovery of manganese nodules.
It is funding deep ocean nodule exploration, the development
of exploration equipment to survey for nodules, and research
on nodule processing techniques. The bulk of the funding
is channeled through Centre National pour L'Exploitation

1/These projections are necessarily dependent on the timing of
investment in the ocean mining industry and subsequent com-
mercial production.
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des Oceans. This organization is also Flaying a leading
role in developing a mining system.

Soviet Union

The Soviet Union has been active in the exploration of
manganese nodule deposits since the 1950s and has made much
of its data available to the international scientific conm-
munity. Large numbers of photographs and nodules have bten
obtained, and several technical papers have appeared in
Soviet scientific journals describing nodule minerology,
chemistry, internal structure, distribution, and hypothieses
of origin. Nodule suLvey expeditions have been conducted
in the Atlantic, Pacific, and Indian Oceans.

Although the Soviets have dredged many nodule samples
from the deep seabed for study, there seems to be little
progress toward commercial development. One reason may be
that the Soviet Union is essentially an exporter of the
major metals contained in manganese nodules. Thus, according
to a Congressional Research Service report, developing ex-
pensive technology to recover nodules from the deep seabed
may not be as pressing a concern to the Soviet Union as
to other industrial countries dependent on imports of nickel,
copper, cobalt, and manganese.

Other nations

The British Department of Trade and Industry has offered
a loan to the two British firms in the Kenn3cott group. 1/
These two firms would repay the loan if the venture proves
profitable.

Several Canadian firms, including International Nickel
Company, belong to international consortia which mine man-
ganese nodule metals, but there is no direct Government
assistance.

The New Zealand Oceanographic Institute surveyed nodule
deposits between its shores and the Cook Islatr.s, and found
highly concentrated deposits. The Depertment of Scientific
and Industrial Research is studying the distribution and
chemical composition of these nodules.

I/The Kennecott group is one of the international consortia
in which U.S. firms are involved. (See p. 9.)
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The Australian Government has done research on nodules
using a naval ship to dredge.

SCOPE OF REVIEW.

We interviewed U.S. ocean mining industry officials of
the following firms: Kennecott Copper Corporation; Deepsea
Ventures, Inc.; Lockheed Missiles and Space Co.; Ocean Man-
agement, Inc.; Ocean Research, Inc.; and Global Marine
Development, Inc. regarding their deep ocean mining plans
and activities, and analyzed data they provided.

We also interviewed and analyzed data from marine scien-
tisas from Scripps Institution of Oceanography in La Jolla,
California; Lamont-Doherty Geological Observatory in Pali-
sades, New York; and the University of Washington in Seattle,
Washington for their views on the environmental impacts of
deep ocean mining.

We also interviewed 36 officials, nd analyzed data
from Federal agencies, councils, and ct nittees that have
an interest in or projects related to deep ccean mining.
(See app. I.)
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CHAPTER 2

PROGRESS AND PROBLEMS IN THE U.S. DEEP OCEAN

MINING INDUSTRY

Development of the complex technology for recovering
and processing manganese nodules from the deep seabed has
been underway for more than a decade, and great progress has
been made. Commercial mining of the deep seabed for man-
ganese nodules will probably begin in the 1980s and U.S.
firms most likely will be involved.

A 1976 Congressional Research Service report stated that
sustained long-term development of the nodule industry de-
pends on its competitive position with alternative sources
of metal supply, such as land-based mining and recycling.
Industry sources believe that the first nodule mining could
be profitable but that technological developments; political,
legal, and environmental constrainA:s; and fluctuating market
conditions could affect the relative competitive position
of nodule mining.

According to a Congressional Research Service report,
profits of the deep ocean mining industry will be derived
mainly from nickel and copper. Because of the great demand
for these metals and the relatively small output from deep
sea mining, added supplies from nodules may have little
impact on world market prices. Possible declining market
prices of cobalt and manganese caused by increased supplies
from nodules are not expected to severely affect the profit-
ability of nodule mining. The added supplies of these
minerals, however, could affect the economies of some de-
veloping countries. Accerding to a report done for the
Office of Marine Minerals, Department of Commerce, success-
ful nodule mining by U.S. firms would limit the prices that
could be demanded by exporters for minerals found in nodules.

Two major problems that may delay full-scale commercial
mining operations are:

-- The lack of mining site tenure guaranteed by domestic
or international law. The mining industry needs
assurances of tenure to obtain financing for mining
operations. (See p. 16.)

-- The lack of d reederal environmental impact statement
and resul' ing rcgulations, which could have costly
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effects on equipment design decisions and operating
techniques. (See p. 19.)

Industry spokesmen stated that U.S.-based firms have
a technological lead over foreign nations in th2 deep ocean
mining field. They believe, however, that the technological
advantage gained through early investment in the hardware
for raising nodules and in the development of processing
techniques could soon vanish as foreign firms increase their
expenditures in seabed mining technology.

PRIVATE INDUSTRY'S PROGRESS TOWARD
COMMERCIAL MINING

Several U.S. firms are involved in developing manganese
nodule mining. These firms are part of four major interna-
tional consortia. They include:

Consortium U.S. firms involved

The Kennecott Group Kennecott Copper Corporation

Ocean Mining Associates The Sun Company
United States Steel Corpora-
tion Union, Inc.

INCO Sedco Incorporated

The Lockheed Group Lockheed Missiles and Space
Co. AMOCO Minerals

An October 1975 Department of the Interior report stated
that the following milestones have been or would soon be
reached by U.S. deep ocean mining companies:

--General seabed prospecting has been completed, and
detailed exploration work is proceeding at potential
mine sites.

-- Components of nodule mining systems have been tested
and prototype tests of the entire at-sea mining sys-
tems are being scheduled. (See pp. 10 and 11 for
illustrations of proposed mining systems.)

-- Pilot-sizc refining plants have been satisfactorily
tested in anticipation of full-scale development.
(See p. 12 for photo of a pilot processing plant.)
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-- International consortia have been formed to pro-
vide more management, technical expertise, and finan-
cial backing and to spread the financial risks among
several companies.

A senior mining engineer for the National Oceanic and
Atmospheric Administration (NOAA) told us that the mining
method favored *y U.S.-based companies is similar to a huge
50-foot-wide vacuum cleaner sweeping the sr': floor and draw-
ing the nodules along with bottom water sediment up a larae
tube from 15,000-foot depths to the ocean surface. After the
nodules are separated aboard the mining ship, the bottom water
sediment and other seabed materials are discharged back into
the ocean. (See p. 13.)

Mining firms 1/ plans for commercial mining

The following schedule shows the plans for commercial
mining.

Decision
First prototype regarding Begin
mining tests commercial commercial

Mining firm (note a) mining operations

Ocean Mining First half late 1979 1982 or 1983
Associates 1978-79

Lockheed Missiles 1979-80 1979 or 1980 1983 or 1984
& Space Company,
Inc.

INCO Mar. 1978 to by 1979 1983-85
June 1978

The Kennecott 1981 Dec. 1981 Dec. 1985
Group

a/For purposes of this report, the use of the term "prototype"
refers t. all mining tests. The Kennecott Group, Lockheed
Missiles & Space Company, Inc. and INCO plan full-scale
prototype tests of their mining systems. The Ocean Mining
Associates consortium plans pilot (less than full-scale)
tests.

l/For purposes of this report, the term "mining firm" is
used to refer to both the consortia and individual mining
companies.
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Costs of developing commercial
deep ocean mining

The mining consorti- !stimates cumulative expenditures
of at least $140 mil ion to develop deep ocean mlning tech-
nology, and cumulatiuv investments of $2.1 billion to
$3.1 billion to achieve commercial operations.

The following schedule, based on inform7t.ion provided
by the mining firms, shows total seabed mining investment,
including the costs of developing commercial mining and
refining systems.

Approxmiate costs Projected cumulative
to date to develop costs to achieve

Mining firm technology commercial operations

(millions, 1976 dollars)

Ocean Mi ing
Associates $50 to $75 $500 to $750

Lockheed Missiles
& Space Company,

Inc. 20 to 30 500 to 750

INCO 35 to 50 500 to 800

The Kennecott Group 25 to 50 600 t- 8n0

?ROBLEMS THAT MAY DELAY COMMERCIAL MINING

Domestic mining firms face two major problems which may
Jelay mTiing. The primary problem is the need for mining
site tenure at specific deep sea locations guaranteed by
domestic law or international agreement. According to mining
firm officials, leqgl assurance of continued rights to known
mineral reserves is necessary if the firms are to obtain
capital funding necessary to build ships, processing plants,
and mining systems.

The second problem i:, the need for the Federal Govern-
ment to complete a series of environmental studies or assess-
ments and to develop environmental regulations before com-
mercial mining operations begin so that mining equipment,
operating techniques, and pcocessiro plants are environment-
ally acceptable.

15



Need for mining site security

Deep sea prototype testing by U.S.-based companies is
scheduled'to start between 1978 and 1981. By 1980, most
mining companies will decide whether to star. commerciai
operations. Mining officials told us that if miring site
security is not established by then they might be unable
to obtain the $300 million to $800 million needed by each
mining 'irm to buiid their facilities, and commercial opera-
tions might be delayed. The lending institutions mus' first
be assured that the nodule deposits are proven ard tb. site
is secure. The mining industry wants insurance against the
possible loss of its investments by the entry of the United
States into an international Law of the Sea Treaty.

Officials of U.S. mining firms told us that since
little progress has been made in Law of the Sea negotia-
tions, they have given up hope for an international treaty
favoring mining by private enterprise. Therefore, they
are supporting domestic legislation to provide needed
guarantees. Despite industry pessimism over the prospects
of an international treaty, we favor continued initiatives
in this area.

Attempts at domestic legislation regulating
deep ocean mining

Since 1971, leciislation has been introduced in the Con-
gress supporting domestic deep seabed mineral development
through investment guarantee. However, the following bills
die6 with the adjournment of each Congress:

--H.R. 13904 and S. 2801 in the 92nd Congress, 1971-72.

--H.R. 9, H.R. 12233, S. 2878--amendment no. 946 to
S. 1134 in the 93rd Congress, 1973-74.

--H.R. 1270, H.R. 11879, and S. 713 in the 94th Con-
gress, 1975-76.

Generally, the bills promoted the orderly development
of hard mineral resources located on the ocean floor in
international waters. The bills would have established
investment guarantee or investment insurance programs to
protect licensees from political and financial risks as-
sociated with deep sea mining. Under these various bills,
licenses would be issued by either the Secretary of the
Interior or the Secretary of Commerce. The license would

16



provide the right to recover hard minerals from a designated
mine site for a certain period of time for a set fee. Guar-
antees against investment losses caused by imposition of
a new international regulatory regime were also included.
Several similar bills have been introduced in the present
Congress.

The past administration opposed the legislation for
fear of prejudicing United Nations negotiations on a Law
of the Sea Treaty. Congressional opponents of domestic
legislation felt that because land-based mineral reserves
are extensive, diverse, and dependable, and since the U.S.
mining firms have a technological lead, there was no need
to rush into deep seabed mining on a unilateral basis. They
felt this would jeopardize the prospects of a favorable
international treaty. The present administration's posi-
tion is intended to encourage continued investments by
private firms in deep seabed mining technology while nego-
tiations continue on a draft Law of the Sea Treaty.

We believe that deep ocean mining legislation should
be closely coordinated with overall U.S. initiatives and
policy objectives under the Law of the Sea Conference.
We also believe legislation should be considered in the
framework of a coherent deep sea mining development pro-
gram that clarifies the Federal role and clearly assigns
responsibilities for carrying it out.

Attempting an International Law of the Sea
Treaty for deep sea mining

International legal and political developments bear
directly on the investment climate for ocean mining. The
United Nations Conference on the Law of the Sea has tried
to achieve an internationally acceptable approach to deep
seabed mining beyond the limits of jurisdiction. In 1970,
the Seabed Committee of the United Nations began preparing
for the Law of the Sea Conference. Eleven proposals put
to the committee between 1970 and 1972 ranged from placing
complete discretion for mining production in the hands of
countries exploiting the seabed to an international au-
thority which would exploit the seabed on behalf of the in-
ternational community. Most of the developed nations
favored some form of licensing arrangement. The debate has
not significantly changed since then.

The second session of the third Law of the Sea Con-
ference cor.vened in Caracas, Venezuela, in the summer of
1974. While little actual negotiating occurred, the dis-
cussions focused on two issues:

17



--Who may exploit the deep seabed.

--The likely e'conomic effects of seabed exploitation
on mineral exporting developing countries.

Neither issue was settled by the end of the Caracas session.
The next session in Geneva, in 1975, tried to circumvent
these cruical issues and to work out a regulatory regime
for seabed exploitation that both developed and developing
nations could support. This attempt was unsuccessful.

The Law of the Sea Conference recc vened in New York
in 1976 but produced no definitive results. The U.S. dele-
gation reported that there was little evidence that the
differences between the developed and ,~eveloping nations
had been resolved. In the sessions concluded in New York
in July 1977, no further progress was mdde. 1/

A 1976 National Science Foundation report states that
the United States has three options in achieving mining
site tenure and a stable investment climate for deep ocean
mining:

--Continue with international negotiations hoping for
an acceptable treaty.

-- Enact domestic legislation granting U.S. mining firms
tenured mininq sites in the deep seabed.

--Delay all action and hope that seabed mining becomes
sufficiently attractive at some future date to war-
rant mining without legislation or treaty assu'ance.

The international implications of deep ;.cean mining are
more fully discussed in chapter 3.

Need to resolve environmental
impact uncertainties

The second major problem impeding deep ocean mining is
the need to determine and regulate its environmental impacts.
Resolution of this problem is necessary to:

1/For detailed discussion of the Law of the Sea negotiations
see our report "Results of the Third Law of the Sea Con-
ference from 1974 to 1976" (ID-77-37).
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-- Meet the requirements of the Law of the Sea Convention
on the High Seas Treaty of 1962 and the National En-
vironmental Policy Act of 1969 (Public Law 91-190).

--Provide information essential for industry to pro-
ceed with the development of environmentally accept-
able mining and refining technology and operating
te nniques.

Industry needs to know the environmental protection rules
and regulations before designing and building commercial
facilities, such as refineries, ships, and mining equipment,
and before developing operating procedures. Otherwise, in-
dustry may face costly changes in its facilities and opera-
tion3 and suffer production delays.

NOAA has started research to assess the impact of min-
ing on the marine environment and the impact of processing
on the shoreline environment. NOAA officials told us that
it is possible to design mining systems compatable with the
environment, and that current information suggests there
should not be any insurmountable environmental problems.

However, the different mining systems proposed for deep
-ea mining could have adverse environmental effects, such as

--destruction of seafloor organisms and habitats in
the path of the mining device;

--pollution at the seabed by clouds of sedimentary
material stirred up as the mining device sweeps
the ocean floor; and

-- pollution of the upper water column caused by in-
troducinrg seafloor sedimentary material, associated
bottom organisms, abraded nodule material, and
bottom water dumped overboard after being brought to
the surface with the nodules.

Environmental groups have objected to proposed U.S.
legislation for seabeA mining. A spokesman for several
groups has testified before the Congress that although do-
mestic legislation supporting deep ocean mining may satisfy
the needs of industry, it should be modified to consider
other national interests, including environmental protec-
tion.

Marine scientists generally agreed that an environ-
mental impact assessment is needed to determine the actual
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effects of ocean mining and thus provide a basis for
guidelines and regulations to insure that the marine en-
vironment will be protected.

Some marine scientists we interviewed believe that
the long-term impact of deep ocean mining on the environ-
ment will probably be negligible due to little interaction
between life in the ocean bottom and life in the middle and
upper water zones, and because the ocean is able to quickly
recover from disturbances.

One marine research group told us that processing
manganese nodules, either at sea or onshore, is a far
greater potential environmental hazard to the ocean and
coastal zones than the act of mining.

In June 1976, the Office of Marine Minerals in the
Department of Commerce initiated a three phase study on the
potential environmental impact of onshore nodule processing.
These phases were:

-- Establishment of relevent transportation, processing
plant, and waste disposal standards.

--Identification of representative geographical areas
for processing and associated facilities.

-- Studies of environmental and socioeconomic effects of
facilities in representative georgraphical areas.

The final report for phase I was issued in August 1977.
Phase II started in the summer of 1977, and phase III is
scheduled to start in 1978. The entire report should be
completed in 1979.

NOAA's Deep Ocean Mining Environmental Study

Since 1972, NOAA has been workinn with industry and
other Federal agencies to assess the potential environmental
effects of deep ocean mining. In 1975, NOAA began the Deep
Ocean Mining Environmental Study (DOMES).

The purpose of DOMES is to acquire the information
necessary to provide a timely and independent environmental
impact assessment of deep ocean manganese nodule mining on
the marine ecosystem before commercial operations begin.
DOMES is expected to help meet National environmental
Policy Act requirements which apply to major Federal ac-
tions following Law of the Sea Treaty agreements or en-
actment of domestic legislation. DOMES is also expected
to provide environmental guidelines for industry to use in

20



designing mining equipment and operational techniques that
would avoil or minimize adverse mining effects.

DOMES, together with the processing plant environmental
studies, is supposed to provide the necessary information
for an environmental impact statement; however, no Govern-
ment agency has been assigned the responsibility for pre-
paring the statement or related regulations.

DOMES was formulated in cooperation with the marine
academic community and the mining industry. It is a two-<
phase study. The objective of phase I is to obtain enough
premining environmental information to (1) develop statis-
tically defensible date on the mining region, (2) develop
the ability to predict the consequences of ocean mining on
the marine environment, and (3) allow establishment of
preliminary environmental guidelines for mining manganese
nodules.

Phase II involves the actual monitoring of industrial
mining equipment tests. The objectives of phase II are to
verify and, where necessary, modify phase I predictive
models and provide additional information for an environ-
mental impact statement, permitting development of scien-
tifically sound environmental guidelines and regulatons.
The guidelines are expected to allow any necessary final
modifications of mining system hardware and operational
techniques before commercial mining begins.

The Department of Commerce budget request for fiscal
year 1977 did not include phase II funding. At the request
of the Chairman of the Senate Subcommittee on Public Lands
and Resources, Committee on Energy and Natural Resources,
we reviewed the potential effects of not funding phase II.

We reported to the Subcommittee in September 1976 1/
that completion of the two-phase study is needed to re-
solve environmental impact questions which may arise when
commercial manganese nodule deep ocean mining begins.
The Department agreed with our conclusion and said it
would, if necessary, reprogram funds internally to con-
duct prototype test monitoring. NOAA reprogramed about
$1.1 million for phase II in fiscal year 1977.

1/"Deep Ocean Mining Environmental Study - Information and
Issues" (PSAD-76-135).
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Although NOAA prepared draft phase II plans in November
1975, the plans were not made final pending the completion
of the phase I progress report oin existing baseline condi-
tions. A draft progress report on phase I was completed in
August 1976 and distributed in July 1977. The final report,
due in 1978, will differ from the draZt report only by hav-
ing more complete data on mining systems, and should better
predict the! long-term effects of deep ocean mining on marine
plant and animal life. It will also be expanded to include
potential effects for different volumes of ocean mining.
According to -he DOMES project director, phase II has been
funded, equiipped, staffed, and organized and is monitoring the
first prototype mining tests, which are now in progress.

DOMES is also scheduled to monitor a later prototype
test. Neither of these tests will be fully monitored, how-
ever, because $1.1 million is sufficient to equip and staff
only one oceanographic vessel. That vessel is now scheduled
to measure the bcnthic (ocean bottom) impact of mining dur-
ing and after the first tests. It is then scheduled to
monitor the euphotic (ocean suface) impact.

The DOMES project director estimates that to monitor
both the surface and bottom zones during both tests would
require an additional $1 million for each operation.

The DOMES project director stated that he was unsure
of how much scientific data would be lost by monitorin- only
one-half of each prototype test. He did say that the-e cer-
tainly will be some decrease of the scienfific value of
phase II because of the partial monitoring of the two mining
systems. He feels, however, that )OMES can still accomplish
very nearly what was originally planned, particularly if two
full-scale monitoring operations (both top and bottom using
two ships) can be completed during the prototype mining
tests now scheduled for 1979.
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CHAPTER 3

INTERNATIONAL IMPLICATIONS OF DEEP OCEAN MINING

About 100 developing nations have joined in international
negotiations for a Law of the Sea Treaty that will protect
their interests. One of the major political focal points
of these negotiations is the question of how deep ocean
mining will effect the economies of developing countries
which export minerals. Any loss of export revenues for these
countries would create additional difficulties for their al-
ready strained economies.

IMPACT ON DEVELOPING COUNTRIES

Some developing countries have vast mineral reserves,
which play an important role in industrializing their econom-
ies. Of the known mineral reserves, these countries have
nearly one-half of the nickel, over one-half of the copper,
three-quarters of the cobalt, and about one-quarter of the
manganese. The U.S. Bureau of Mines estimates that world
reserves of these minerals are sufficient to meet even high
demand projections through the year 2000 at only slightly
increasing prices.

According to a 1976 Johns Hopkins University report,
developing countries now supply nearly 15 percent of the
world's nickel, nearly 75 percent of the world's cobalt,
and nearly 40 percent of the world's manganese and copper.
Exports of these metals brought 19 producers from developing
countries a total of $4.8 billion in 1970.

Supplies of nickel, copper, cobalt, and manganese
from seabed mining operations have the potential to stabi-
lize prices of these four metals. Studies prepared by the
United Nations Conference on Trade and Development in 1973-74
on these minerals showed that in each case the export earn-
ings of some developing country producers would be lower
if seabed mining occurs. Estimated reductions in export
earnings, based on the potential volume of seabed mining
output in 1980 alone were:

Mineral Earnings Percent

(000,000 omitted)

Cobalt 120 50
Manganese 40 42
Copper 200 3
Nickel 218 20
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Other studies by the World Bank and Johns Hopkins
University show a similar price decline which could benefit
consumers located primarily in the developed countries.
Since some of the developing countries are large exporters
of these minerals, price declines would be a major concern
to them.

Some developing nation exporters face the combined ef-
fect of lost markets and reduced price levels brought about
by seabed nodule production. Unless seabed milning is regu-
lated this would have serious adverse effects on their
foreign exchange income.

On the basis of projections in a 1974 Johns Hopkins Uni-
versity report, copper production from manganese nodules will
be small compared to world consumption; thus, only a minimal
price impact is anticipated and no injury to existing land-
based producers is likely. However, cobalt, nickel, and
manganese production from ocean nodules may have adverse im-
pacts on some developing countries. Zaire and Zambia and,
to a lesser extent, Morocco and Cuba could suffer income
losses from cobalt exports. Gabon is also highly dependent
on manganese export r.venues.

Some developing countries may be especially injured
by seabed mining because:

--They have a large portion of known world mineral
reserves and are major suppliers to world markets
of most minerals retrievable from ocean nodules.

--They depend on revenue earned from mineral exports
more than do developed nations.

--They have less flexibility in transferring production
to other product lines.

-- They lack the technological and economical require-
ments necessary to mine the oceans and, therefore,
face the prospect of being excluded from the economic
benefits of deep ocean mining.

-- Several developed producer nations have joined to-
gether in international mining consortia to partici-
pate in nodule min.ng which would offset any losses
they might sustain if land-based mining declines.
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Several United Nations' proposals would diminish the im-
pact of seabed mining on the land-based mining industries
in developing countries. These proposals include

--limiting production to levels that would not disrupt
land-based production or prices,

-- controlling both deep sea and lend-based mining
equally so as not to discriminate against seabed
production,

-- limiting ocean mining licenses to an amount judged
appropriate to maintain a balance between land and
sea production,

--limiting annual production and new licenses for
market and price stability,

-- having an international authority compensate the
countries affected by declines in mineral export
revenues, and

-- providing preferential technical assistance to
developing countries adversely affected by seabed
production to help them broaden their economic base.

No action has yet been taken on any of these proposals in
the Law of the Sea negotiations.

IMPLICATIONS FOR U.S. INTERESTS

Much of the contention between developed and developing
countries stems from what developing country spokesmen see as
the continuance of rich country control of world production,
investment, and trade. As industrialization takes hold, how-
ever, many developing countries are shifting toward export
oriented trade policies, largely based on the cevelopment
of their natural resources, to spur economic development.
In this context, ocean mining can be seen as a potential
growth deterrent which could have serious implications for
economies in mineral producing and ex-orting countries. While
estimates of the economic effects of ocean mining on land
producers vary, they show that some land producers must
sacrifice part of their markets tc ocean mining operations,
and expectations are that mineral prices may be lower than
would be the case without ocean mining.
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If producer countries are not provided assurances against
injury, U.S. interest could be jeopardized by unilateral
claims by such countries over ocean fishing and transporta-
tion rights, nationalizations, and exorbitant taxing prac-
tices.

As Secretary of State Kissinger stated at the 1976
United Nations Conference on Trade and Development session
in Nairobi:

"There is before us all the imperative of world
stability, the task of resolving conflicts,
reducing tensions, and resisting the encroach-
ment of new imperialisms * * * and of assuring
that the prosperity of some nations does not
come at the expense of others."

Although seabed mining could be expected to contribute
to world economic development and result in benefits to the
United States, the manner in which the Federal Government
deals with the possible economic impacts on traditional
mineral producers is important. Further increases in the
income gap among countries may result in confrontation rather
than cooperation over the riches of the sea.

Efforts made by the U.S. Government and U.S. mining com-
panies to arrive at an international agreement that would im-
prove relations and permit peaceful mining of the seabed--
going so far as to accept the concept of production controls
to assure a continued market for products of land-based
producers--demonstrate the high value placed on an orderly
and stable system in which investments are secure.
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CHAPTER 4

FEDERAL ACTIVITIES RELATED TO DEEP OCEAN MINING

No Federal agency has responsibility for coordinating
deep ocean mining activities. Many Federal departments
and agencies, however, already have projects or potentially
useful resources that support deep ocean mining. These
programs have been developed or expanded to support needs
as perceived by individual agencies rather than according
to an overall plan. As a result, some agency programs and
projects for deep ocean mining are paralled in other agencies
and may not be needed, while activities needed to support
ocean mining may have gone unattended or are behind schedule.

Government programs directly related to deep seabed
mining or to manganese nodule research are summarized in
the following table.
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Brief description Fiscal year budget
Federal agency of project activity 1975 1976 1977

Department of the Interior:
ncean Mining Oversee and coordinate

Administration Interior's deep ocean
mining activities, pre-
pare environmental impact
statement, draft ocean
mining policy and regula-
tions. $120,000 $ 213,000 $ 213,000

(proposed)
U.S. Geological Survey Mineral resource analysis,

nodules orijins research. - 307,000 1,180,000
(proposed)

Bureau of Mines Mining technology assess-
ment, developing new re-
fining techniques,
mineral economic assess-
ment. - 130,J00 200,000

Department of Commerce:
NOAA

Office of Marine Coordinate existing and
Minerals inmplement new marine

minerals programs, ocean
mineral technology assess-
ment, environmental impact
assessment. 229,000 495,000

(proposed)
Environmental Research DOMES.

Laboratory 3,000,000 1,100,0.,
(proposed)

National Sea Grant Granr.; to study the origins
Program of ;.nganese nodules and

to develop new refining
techniques. 79,000 94,000 206,000

National Science Foundation:
International Decade of Grants to study the origins
Ocean Exploration of manganese nodules and

the.r composition and dis-
tribution. a/686,000 a/671,000

National Security Council:
Department of State

and others
Law of the Sea Represents U.S. in interna-
Negotiations tional negotiations to

establish mining rights on
the deep sea floor. (b) (b) (0)

a/Calendar year figure.
b/Infcrmation not available.
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Other Federal activities indirectly related to the Je-
velopment of ocean mineral resources are scattered through-
out sev '-l agencies as shown below.

Brief description
Federal acceptcv of activity

Department of Defense:
Department of the Navy Develops knowledge of the
oceanographic programs deep seafloor; ocean floor
(several agencies) survey and mapping; deep

sea program in geodetics,
bathymetrics, geology,
geophysics; programs in
physical, chemical, and
biological oceanography;
inventory of deep sea re-
search exploration vehi-
cles; ocean engineering
research; and rescue and
salvage operations.

Defense Mapping Agency Produces topograpnical charts
of the 4eep ocean floor

Defense Advanced Research Produces advanced marine tech-
Projects Agency nology ;uch as deep sea sub-

mersibles, power systems,
viewing equipment, a preci-
sion navigation system, and
sonar.

Department of Commerce:
NOAA

Office of Marine Gathers and disseminates opera-
Technology tional results and technical

information to serve t1ee
oceanographic community.

Environmental Data Accumulates, assesses, and pro-
Service vides oceanographic data t.

the marine science community,
industry, Federal and State
governments.

Domestic and International Studies international min-
Business Administration eral market trends, and is

concerned with adequate
U.S. supplies of minerals
and mineral prices.



FEDERAL AGENCIES' ACTIVITIES SUPPORTING
DEEP OCEAN MINING NEED COORDINATION

In our October 1975 report "The Need for a National
Ocean Program and Plan" (GGD-75-97), we noted that 21
different Federal organizations in 6 departments and 5 inde-
pendent agencies conduct marine science and oceanic research.
We concluded that the United States does not have a compre-
hensive, coordinated national ocean policy and that, because
of the vital role the oceans play in the Nation's welfare,
economic self-sufficiency, and national security, a con-
certed effort should be made to establish a comprehensive
national ocean program and plan.

We believe these same conditions exist on a smaller
scale among the agencies witn programs which support manga-
nese nodule mining in the deep ocean.

Agency participation in deep ocean mining is mostly an
outgrowth of traditional agency missions. Coordination of
the various agencies' deep ocean mining programs and
activities is principally provided by the Interagency
Committee on Marine Science and Engl.neering (ICMSE) 1/ through
periodic seminars, conferences, and informal conversations
among agency officials. This coordination, however, has
not caused the agencies to eliminate programs and projects
with similar objectives or to integrate their program
needs with those of ether agencies.

Despite such major coordinating activities, an ICMSE
spokesman told us that agencies still start deep ocean
mining project,, on the basis of their traditional missions
and their individual perceptions of what programs are
needed.

Need to better define agency missions,
responsibilities, and activities

Because missions, responsibilities, and activities
have not been well integrated or coordinated among the
agencies involved in deep ocean mining projects, two or more
agencies were performing similar work with similar objec-
tives. Although in some cases officials did not consider the
projects to be duplicative, the similarities suggest a need
for better coordination of agency activities.

I/ICMSE is being replaced by the Committee on Ocearis and
Atmosphere of the Federal Coordinating Council for Science,
Engineering, and Technology.
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Jurisdiction disputes

The Departments of Commerce and the Interior each want
authority to direct and oversee Federal activities in deep
ocean mining. This has led to overlapping program functions.
For example, both Commerce and Interior created new agencies
in 1975 to coordinate and oversee their own ocean mining ac-
tivities. In Commerce, the Office of Marine Minerals was
established to coordinate and oversee existing marine mineral
programs within NOAA and to implement new programs, such as
DOMES. The Ocean Mining Administration was established to
coordinate and plan Department of the Interior activities
relating to ocean mineral resources.

Commerce and Interior spokesmen believe there is a
jurisdictional dispute between the two agencies. Interior
officials believe that the Interior has a traditional juris-
diction over seabed mining policy, technology assessment,
and mineral resource assessment. Interior's position is
that Commerce should be involved only in environmental. as-
sessments and marine resource development, leaving Interior
with primary authority over most other marine mineral areas.

Commerce officials believe that they have the mandate
to administer Federal deep ocean mining activities and the
experience to support the mining industry in technology
assessment, economic assessment, and economic growth stimu-
lation.

Although NOAA has been developing data to support an
environmental impact statement for deep ocean mining, no
Federal decision has yet been made as to which agency will
be responsible for preparing the statement. Both Commerce
and Interior feel that they should be the one to prepare the
environmental impact statement, provide environmental guide-
lines to industry, issue environmental regulations, and
regulate deep ocean mining.

Some Federal projects are similar

The National Science Foundation's research on manganese
nodule formation is similar to Commerce's research under
the sea grant project. In addition, Interior's U.S. Geolog-
ical Survey (USGS) also has plans to do research on nodule
formation for fiscal year 1977 and beyond.

Agency officials told us that, in some cases, they com-
municate with their counterparts in other agencies; however,
there appears to be no effective way to integrate these
efforts on a Government-wide basis. For example, National
Science Foundation representatives were unaware in October
1976 of USGS' plans to conduct further studies on nodule
origins in 1977.
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Other Federal projects need more attention

While some Federal programs and projects supporting
deep ocean mining are similar, other areas which would bene-
fit by increased Federal support have received limited atten-
tion. There is widespread agreement among Federal agency
project managers, industry representatives, and marine sci-
entists that activities necessary or beneficial to an emerg--
ing deep ocean mining irdustry are (1) basic geological
assessment of ocean flocr resources, (2) a better system fzr
accumulating and disseminating oceanographic data, and (j)
environmental protection. We found, however, that thes-
activities are unaccomnlished or are behind schedule.

A consolidated geologic resource assessment
of deep sea minerals will benefit deep
ocean mining

Mining companies and Federal agencies, including the
Navy, NOAA, USGS, and National Science Foundation have
gathered geological data from the deep ocean floor to serve
their needs. At present, this marine geophysical survey
data is recorded in the individual data systems of the many
Federal agencies involved in marine survey methodology, data
acquisition, data processing, storage, retrieval, and data
presentation. There is no compatible system whereby this data
is gathered, collated, stored, and disseminated. As a result,
much of 4t is not readily available for a resource assessment.
We were told by an official of an oceanographic data bank
that mush information, including ocean floor samples and
photographs, are not yet part of any data system.

The ocean floor contains extensive deposits of minerals,
but only about 3 percent of the deep ocean floor has been
extensively surveyed. According to involved industry and
Federal officials, the deep ocean mining industry could
use basic geological survey data to locate areas where rich
deposits of manganese nodules exist.

The July 1973 Report of the Federal Mapping Task Force
on Mapping, Charting, Geodesy, and Surveying found that 17
Federal agencies within 4 departments and 3 independent
agencies spent over $219 million and 5,371 staff-years
in fiscal year 1972 on marine mapping, charting, and related
surveys. The report cited inefficiencies, such as agencies
doing marine geophysical surveys in the same general ocean
area to obtain the same general kinds of information. The
report stated that these uncoordinated and fragmented pro-
grams produced in-house oriented results, incompatible
data, and project duplications and overlaps.
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The task force report also stated that no all-source,
common filing, or reference system existed, so that only
users working within narrow disciplines were aware of the
location of pertinent survey data.

The report made several recommendations including that:

-- Navy data and charts be declassified and made avail-
able to civilian agencies.

-- The Department of Defense review all Federal marine
survey data acquisition programs.

--Civilian agency activity be consolidated to form a
central mapping, charting, and geodesy organization.

--The Department of Defense modify its marine science
programs to include civilian agency needs.

--A new agency be created to centralize map, chart,
and photograph depository libraries, and standardize
filing and reference systems.

We discussed the outcome of these task force recommend-
ations with NOAA and Navy officials and the former task
force chairman. They said that there has been considerable
improvement in all areas since 1973.

Although some NOAA officials said that their new data
banks and referral systems had largely eliminated the prob-
lems, other NOAA officials, officials from other agencies,
and marine scientists told us that theie is still a need for
additional integrated data acquisition and referral systems
for marine mapping, charting, and geodesy.

Need to accelerate environmental
protection program

The National Environmental Policy Act and associated
regulations made Federal agencies responsible for consider-
ing environmental, technical, and economic factors in de-
ciding actions which could affect the environment. Ac-
cording to the Marine Board, agency actions required to carry
out this responsibility can be broadly described as follows:

--Determine existing environmental conditions in the
potential mining areas, monitor prototype mining
operations, and evaluate changes caused by mining.
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-- Recommend to industry, on the basis of DOMES find-
ings, any changes in mining methods and equipment
necessary to protect the environment.

--Develop an environmental impact statement for deep
ocean mining.

-- Develop environmental criterie and regulations
for mining operations.

--Evaluate environmental impact reports the mining
companies submit in support of their applications for
lease and production licenses.

--Prepare specific environmental impact statements for
each mining lease and production license.

--Monitor and enforce the environmental regulations.

NOAA's DOMES project, phases I and II, is designed to
fulfill the first two of these actions. While the Ocean
Mining Administration has assumed responsibility for drafting
an environmental impact statement for deep ocean mining,
neither the preparation of the statement nor the remaining
four actions needed to assure environmental protection have
yet been assigned to any Federal agency. Timely assignment
and accomplishment of these activities ib essential to meet
the needs of either an international treaty or domestic
legislation.

FEDERAL AGENCIES' LONG-RANGE PLANS

There are many possible future agency projects related
to deep ocean mining. The Department of the Interior,
through USGS and the Bureau of Mines, and the Department of
Commerce, through the Office of Marine Minerals and NOAA,
have each been developing proposed programs and projects
for their future involvement in deep ocean mining. Although
most of the proposed programs are not firm, the fact that
agencies are still developing independent plans suggests
the continuing potential for project similarities.

Further, the differing views of Government and industry
officials regarding the proper role of the Federal Govern-
ment raise questions as to the need for some of the activi-
ties and programs being considered by these Federal agencies.
We believe that the overall role of the Federal Government
must be determined before detailed planning can be properly
carried out and Federal resources can be wisely allocated.
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CHAPTER 5

WHAT SHOULD THE FEDERAL ROLE BE IN DEEP OCEAN MINING?

There is much controversy over the Government's
role in the emerging deep ocean mining industry. Major
new long-term commercial ventures requiring large capital
investments need favorable investment climates. The poli-
tical, technological, and market uncertainties involved
in establishing a new industry like deep ocean mining,
combined with the necessary long time frames and the large capital
investment, require some Federal involvement. Tile question is
how and to what extent?

The Government can either do nothing; provide finan-
cial guarantees or subsidies to the ocean mining industry;
or take a middle ground, such as fostering a favorable
financial climate with some regulation of mining sites
and environmental protection. In the case of the deep
ocean mining industry, the Federal role may best be deter-
mined by future economic and social benefits to the Nation
and by the mining industry's ability and willingness to
invest its own resources.

The consensus of involved Federal officials is that
deep ocean mining for manganese nodules will benefit
the Nation's economy. Arguments against Federal support
to the industry concern the timing of such support. There
is no immediate need for Federal support for national se-
curity reasons, and early unilateral support may adversely
affect Law of the Sea Treaty negotiations and alienate
developing nations which supply minerals.

If the Federal Government decides to support industry's
current timetable for initiating commercial mining opera-
tions, we believe it must resolve the immediate constraints
by (1) providing a legal basis for securing mining sites,
(2) completing an environmental impact analysis and state-
ment, and (3) establishing regulations before commercial
mining begins. Once these immediate needs are satisfied,
thp nature and extent of future Federal involvement in
ocean mineral resource development should be determined.

EFFORTS TO DEFINE THE FEDERAL ROLE IN
DEEP OCEAN MINING

The Marine Resources and Engineering Development Act
of 1966 (Public Law 89-454) established broad comprehen-
sive policy statements governing the Federal role in the
development of ocean resources. The act includes eight
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objectives toward which U.S. marine science activities
should be directed:

--'hIe accelerated development of the resources of the
marine environment.

-- The expansion of human knowledge of the marine
environment.

--The encouragement of private investment enterprise
in exploration, technological development, marine
commerce, and economic use of the resources or the
marine environment.

-- The preservation of the role of the United States "z
a leader in marine science and resource development.

-- The advancement of education and training in marine
science.

--The development and improvement of the capabilities,
performance, use, and efficiency of vehicles, equip-
ment, and instruments for use in exploration, research,
surveys, the recovery of resources, and the transmis-
sion of energy in the marine environment.

--The effective use of the scientific and engineering
resources of the Nation, with close cooperation among
all interested agencies, public and private, in order
to avoid unnecessary duplication of effort, facilities
and equipment, or waste.

--The cooperation by the United States with other nations
and groups of nations and international organizations
in marine science activities when such cooperation is
in the national interest.

The act did not, however, designate an authority to im-
plement these objectives. Thus, specific roles for Federal
agencies in long-range support of ocean policieb have
not been identified, assigned, or carried out.

The act authorized the President to establish a Commis-
sion on Marine Science, Engineering, and Resources and a
National Council on Marine Resources and Engineering Develop-
ment. The Commission, which disbanded after submitting a
final report in 1969, recommended the establishment of a new
agency to bring together Federal marine programs. As a result,
NOAA was established in 1970. NOAA was to, among other
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things, explore, map, and chart the global ocean and its
living resources; and manage, use, and conserve thLese re-
sources. However, its role did not spe fically include
development of deep ocean mineral resources.

The National Council was to help the President plan
and coordinate the Nation's marine science activities. The
Council provided solre guidance for the Nation's marine
science activities, but provisions of the act limited the
life of the Couincil and it expired in April 1971.

Other established ways to coordinate national
ocean policy and projects

Two committees were established in 1971 to further
Federal activity in ocean affairs--the National Advisory
Committee on Ocean and Atmosphere and ICMSE. Although both
committees have Inade contributions in accordance with their
charters, neither has been involved with Federal activity
in deep ocean mining. According to a June 1973 IACOA report
regarding the need for a national ocean resources policy:

"There are too many actors, too many separate
chains of command, too many crosscutting
policies, too many separate budgets, appropri-
ations, and programs. In this confusion,
national priorities have no perspective and
neither the Executive Branch nor the Congress
is in a position to lead effectively, much less
enforce accountability for results."

Several other scientific panels, interagency committees,
commissions, and conferences have reviewed, evaluated, and
reported on Government programs related to marine science
activities and oceanic affairs. These groups include:

--The Natiolal Planning Conference on the Commercial
Development of the Oceans.

-- The National Ocean Policy Study.

--fhe Marine Petroleum and Minerals Advisory
Committee.

The National Planning Conference on the Commercial
Development of the Oceans was held during June 1976. It
was attended by 145 senior representativ s from Government,
industry, academia, and public interest groups. Sponsored

37



by the Department of the Interior, NOAA, the Maritime Ad-
ministration, and the Energy Research and Development
Administration (now the Department of Energy), the con-
ference was held to bring together concerned members of
the private sector and Government to identify and propose
solutions to problems .imiting commercial development of
the oceans. A 5-yer plan was developed that the Government,
either alone or with industry, could follow to develop the
commercial technology required for future ocean development.

The conference was divided into five panels, one of
which dealt with hard minerals. The panel members felt that
most of the technology needed to develop deep ocean mineral
resources was available, and what was needed was a sound in-
vestment climate to spur development and environmental guide-
lines for deep ocean mining. The conference report stated
that only manganese nodules in the deep seabed and sand and
gravel on the continental shelf clearly have present economic
potential.

In addition, the hard minerals panel recommended that
the Goverrment undertake a 5-year plan of technological sup-
port to include (1) development of ocean bottom survey and
sampling techniques, (2) better availability of unique Govern-
ment facilities to industry, (3) an ocean minerals informa-
tion and technology transfer center, (4) a method for trade-
off between economic and environmental concerns, and (5)
research on environmentally acceptable methods for disposal
or use of residue from manganese nodule refinery operations.
The panel estimated that the total costs of these and other
proposals would be $100 million over the 5-year period.

Officials of the National Ocean Policy Study and the
Marine Petroleum and Minerals Advisory Committee told us
that their groups had not issued any reports on deep ocean
mining. They also said that the policy study group has
monitored developments in deep ocean mining but has taken
no active role, and the adviso-y committee no longer exists.

EXPERT OPINIONS ON THE FEDERAL ROLE IN
DEEP OCEAN MINING

Because of the possible benefits to the Nation from
deep ocean mining, and because the supporting Federal role
has not teen determined, we interviewed officials of Federal
agencies with projects that have deep ocean mining appli-
cations, deep ocean mining industry representatives, and
concerned marine scientists and engineers to obtain opinions
on what the Federal role should be.
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The officials agreed that there is a need to define
the Federal role. They also agreed that the Government's
£ole should include providing industry with a legal basis for
its mining activity and with environmental protection, in-
cluding assessment and regulation. They also believed
the Government should perform broad-based research programs
related to deep ocean mining and make the technical results
available to scientists and industry. The needs most fre-
quently mentioned were general geological surveys, charting,
mineral resource assessments of the deep ocean floor, and
improved collection and dissemination of deep ocean scienti-
fic data and technology. The various views expressed are
discussed below.

Views of Federal agency officials

All Federal officials interviewed believe that the Fed-
eral Government should support deep ocean mining by resolving
legal and environmental problems which are constraining pro-
gress. They are divided, however, as to what the specific
Federal role in scientific and technological support should
be. Some officials believe private industry is capable of
developing the necessary mining and refining technology and
that the Federal role should be confined to those areas where
industry cannot reasonably act alone, such as in preparing
an independent environmental impact assessment.

Officials from agencies with resources potentially useful
to deep ocean mining generally favored expanding their agencies'
role. For example, a USGS official believed the deep ocean
floor should be extensively surveyed by USGS for minerals and
the Bureau of Mines plans to expand its manganese nodule re-
fining research. Other officials generally preferred projects
that involved or would involve their agencies.

The following list summarizes the views of 36 Federal
officials we interviewed.
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What Federal Officials Believe the Role
of the Federal Government Should Be

in Support of Deep Ocean Mining

Percent
in favor

1. Provide the deep ocean mining industry
with a secure legal basis for mining
that includes site tenure and regulation. 100

2. Provide for environmental protection
that includes assessing the impact of
deep ocean mining and refining on the
environment, guidelines to industry,
regulations, and enforcement. 100

3. Provide for a more integrated collection
and dissemination of general geological
information on the location, content, and
abundance of deep ocean mineral resources. 47

4. Provide for better collection, integration,
and dissemination of information on other
federally funded technology and marine
science that can be useful to industry. 36

5. Mining and refining technology assessment. 19

While there was a wide range of opinion over what
specific scientific and technological projects the Federal
Government should support, the need for coordinated large-
scale deep seabed geological assessment and a more consoli-
dated collection and dissemination of deep ocean scientific
data were most often mentioned.

Views of mining industry officials

Most representatives of the five mining firms based in
the United States said that Federal support for deep ocean
mining should include, in addition to providing legally
tenured mine sites and environmental support, a general
geological survey (which would not reveal their mine sites),
mapping, and charting of the deep ocean floor. Most believed
further Federal support of mining and refining technological
development was needless because their consortia already had
mining and refining technology that was more advanced than
federally sponsored research.
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Views of the marine sciences and
engineering community

In addition to legal tenure and environmental needs,
areas of Federal support mentioned by representatives of
the marine sciences and engineering community included general
seabed mapping, charting, and geological assessment; manganese
nodule origins studies; mining technology monitoring and
transfer; better consolidation and dissemination of ocean-
ographic data; and finding new uses for deep ocean minerals.

A 1975 report by the Marine Board, Assembly of Engineer-
ing of the National Research Council, "hining in the Outer
Continental Shelf and in the Deep Ocean," outlined in detail
marine science and engineering community views on what the
Federal role should be. The Marine Board, composed of marine
scientists and engineers and others, reported that the Fed-
eral Government should support the deep ocean mining industry
in the following ways:

-- Provide incentives for developing deep ocean minerals
by establishing regulations and licensing and leasing
procedures for mining sites.

-- Provide for environmental protection.

--Continuously assess deep ocean mineral technology
and resources.

-- Establish a national clearinghouse for the collection
and distribution of deep ocean data from diverse
sources.

-- Support education, research, exploration, and technol-
ogical development in deep ocean mining.

Although the Federal Govern-nent has been active in the
development of ocean resources, there is no formal, continu-
ing mechanism for review, analysis, or long-range policymaking.
Further, there is no plan for a national program that meets
either the overall objectives of the 1966 act or the specific
needs for deep ocean mineral resource development. This
situation has occurred despite congressional attention and
the conclusions of independent studies during the ppst 10
yearq on the importance of the oceans as a source of min-
erals.

One reason for this situation is that organizations es-
tablished to help accomplish the objectives of the 1966 act
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expired by 1971. A second reason is that committees, such
as NACOA and ICMSE; the scientific study panels; conferences;
and interagency committees attempting to plan, advise, and
coordinate national ocean policy either have not considered
deep ocean mining or have not had the authority to act, or
require others to act, on their conclusions and recommendations.
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CHAPTER 6

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Deep ocean mining of manganese nodules by U.S.-based
firms could benefit the national economy and may be important
from a national security standpoint. The national interest
in development of this ocean resource has been demonstrated
by efforts to negotiate an acceptable international Law of
the Sea Treaty and to pass domestic legislation governing
deep ocean mining. A major concern is how deep ocean mining
will affect the economies of the mineral exporting countries.
Any loss of export revenues would creaLa additional difficul-
ties for the already strained economies or developing coun-
tries.

Deep ocean mining by U.S.-based fir.s probably will not
reach the commercial operations stage until either an inter-
national treaty or domestic legislation is enacted. An esti-
mate of the time available for resolution of these constraints
can be made by examining industry:s schedule for moving to
commercial operations. The U.S.-based firms plan to decide
during the period 1978-80 whether to mine commercially and,
if they decide to proceed, will begin commercial operations
during the 1980s.

This time frame is also important in resolving the other
major constraint to deep ocean. mining--coppletion of environ-
mental impact assessments--and the related environmental im-
pact st cements and regulations to guide development of
environmentally acceptable mining equipment, mining tech-
niques, and onshore refinin; processes. NOAA's DLiEZ project,
although critical to resolving environmental impact questions,
has been weakened by funding limitations and planning ilip-
pages. It may not be completed in tiim co provide eitier
needed guidance to industry or the environmental impact
statement needed to meet international treaty or domestic
legislation requirements. In addition, the final results of
the project will be less than originally planner because
some of the phase II prototype test monitoring has been can-
celed.

Another stumbling block is thdt no Federal agency has
been assigned responiiibility for preparirg the environmental
impact statement and related regulations fnor deep ocea.i mining
Although NOAA's role has been limited to developing 'he infor-
mation necessary for those purposes, its Office of Marine

43



Minerals believes it has the capability to prepare the
environmental impact statement. Interior's Ocean Mining Ad-
ministration, however, has assumed responsibility for prepar-
ing the environmental impact statement.

If the Federal Government decides that deep ocean mining
is in the national interest and that it should provide indus-
try the support necessary to maintain its schedule, it must
resolve two major problems:

-- The lack of deep sea mining site tenure guaranteed by
domestic or international law. The mining industry
needs assurances of tenure to obtain financing for
mining operations.

-.-The lack of environmental impact studies, statements,
and regulations to meet legislative requirements and
to provide guidelines for industry in advance of com-
mercial operations.

Moreover, the role of the Federal Government in support
of deep ocean hard mineral resource development needs to be
defined. The Marine Resources and Engineering Development
Act of 1966 provided national objectives and a framework for
Federal activity to support economic development of ocean
resources, including hard minerals. However, the act neither
established a plan to implement the objectives nor designated
a Federal authority to develop such a plan.

In the case of deep ocean mining for manganese nodules,
several task forces, interagency coordinating committees, and
expert panels have made recommendations concerning the long-
term Federal role. However, because these have lacked the
weight of authority, individual Federal projects supporting
deep ocean mining have been largely based on agencies' tra-
ditional missions and their individual perceptions of what
needs to be done. As a result, related responsibilities and
expertise are divided among several Federal departments and
agencies; for example, both the Departments of Commerce and
the Interior believe they should be responsible for regulat-
ing deep ocean mining and both seek to develop programs
toward that end.

We believe that the various agencies' missions in sup-
port of deep ocean mining and the interrelationships among
them should be defined and coordinated in an overall program
within the context the Marine Resources and Engineering Le-
velopment Act of 1966. The program should establish the
Federal role in ocean hard mineral resource development gen-
erally, and deep ocean mining for manganese nodules, spe-
cifically.

44



RECOMMENDATION TO THE OFFICE
OF MANAGEMENT AND BUDGET

The Office of Management and Budget is responsible for,
among other things, assisting in development of efficient
coordinating mechanisms to implement Government activities
and to expand interagency cooperation.

The Office of Science and Technology Policy has among
its functions the responsibility for assisting the Office of
Management and Budget in matters involving science and tech-
nology.

We recommend that the Office of Management and Budget,
along with the Office of Science and Technology Policy, desig-
nate a primary Federal authority to determine the Federal
role in deep ocean mining and develop for congressional
approval a comprehensive program to implement Federal respon-
sibilities in accordance with national objectives.

We believe that the following should be considered in
establishing and implementing the Federal role:

-- Complementing the national objectives established in
the Marine Resources and Engineering Development Act
of 1966 and moving toward meeting the Nation's eco-
nomic and national security needs.

-- Providing for an orderly and integrated Federal imple-
mentation of administrative, regulatory, scientific,
and technological support programs which meet national
needs but are beyond the means of industry to accom-
plish alone.

-- Placing deep ocean mining under the general direction
of a Federal authority whose responsibilities would
include (1) comprehensive planning to meet identified
short- and long-term needs, (2) evaluating agencies'
programs and plans in terms of overall program objec-
tiv3 and priorities, and (3) coordinating all agency
efforts to avoid unnecessary duplication and overlap.
This authority would also insure that program elements
are integrated and information is effectively ex-
changed.

--Making the Federal role consistent with overall U.S.
foreign policy objectives.

An immediate need in deep ocean mining for manganese
nodules is to assign Federal responsibility for preparing
required environmental impact statements.
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Over the long termr many of the likely Federal program
elements in support of deep ocean manganese nodule mining
would relate to ocean hard mineral resource development
in general. We believe the following are some of the major
elements that should be considered in developing a comprehen-
sive proc, am:

-- General ocean geological surveys to locate and assess
ocean hard mineral resources with early emphasis On
manganese nodule deposits.

--Improved means of collecting, integrating, and dis-
seminating oceanographic survey and scientific data
useful to Government agencies, the scientific commun-
ity, and industry.

--Development of technologies needed by Federal agencies
to carry out future monitoring and regulatory functions.
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CHAPTER 7

AGENCY COMMENTS AND OUR EVALUATION

We sent our draft report to the Departments of Commerce,
the Interior, and State; the Office of Science and Technology
Policy, the National Science Foundation; and Office of Man-
agement and Budget for review and comment. (See app. II
through VIII.) The Office of Management and Budget called
to our attention several actions which have taken place during
the several months since we requested their review and com-
ments.

The most important action was the administration's
endorsement of interim legislation, if amended as recommended
by the administration, to license and regulate the activities
of U.S.-based firms which are commercially recovering manganese
nodules from the deep seabed. The administration's position
on this legislation is intended to encourage continued in-
vestments by private firms in deep seabed mining technology
while negotiations continue on the draft Law of the Sea Treaty.

A second significant event has been the formation of
the President's Reorganization Project. Topics under con-
sideration by the project include what changes, if any, to
recommend for the organization of Federal activities related
to natural resources, including the mineral resources in the
seabed. The administration's recommendations with regard to
agency missions to seabed mining will be made in the con-
text of its overall recommendations concerning natural re-
sources organization.

Third, there hare been coordinated Executive Office
reviews of both the fiscal vwar 1978 and 1979 budget requests
by the Departments of Commecce and the Interior for activi-
ties related to deep seabed mining. These reviews have been
made on the basis of definitions of the appropriate Federal
role, both in relatJ_, to the Law of the Sea negotiations and
the bills under consideration of the Congress. A clear re-
sult of these reviews has been to provide adequate funding
for the Department of Commerce's Deep Ocean Mining Environ-
mental Studies so that adequate environmental information
and technology is developed in anticipation of some form of
deep ocean mining regime. Other activities which have been
funded are studies of international supply and demand for
the principal minerals which could be recovered from the
nodules and support for the United States negotiators in
the Law of the Sea Conference.
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The Office of Management and Budget believes that the
executive branch has been encouraging deep seabed mining gen-
erally consistent with the recommendations outlined in our
report.

We agree with this view. We believe, however, that
there is still a need to specifically assign Federal respon-
sibility for preparing the required environmental impact
statements so that industry will know as soon as possible the
environmental protection rules and regulations under which
it must operate.

The Office of Science and Technology Policy and the Na-
tional Science Foundation both agree that the Government
needs to establish environmental protection standards. The
Office said that it intends to review the Deep Ocean Mining
Environmental Study program to satisfy itself that the current
schedule will be sufficient.

The Office further stated that it could not agree in
principal that deep ocean mining should be initiated. It,
therefore, found it difficult to reach the conclusion that
the Government needs to centralize authority, accelerate the
environmental assessment, unilaterally provide a legal basis
for multinational industrial activity, or offer financial pro-
tection to industry by completing legislation.

We believe, however, that the Office of Management and
Budget's reply listing the steps the administration has taken
to encourage deep seabed mining tend to support our conclu-
sions and recommendations.

Both the Departments of Commerce and the Interior stated
that they have certain responsibilities under their legisla-
tive authority with regard to deep ocean mining. We acknowl-
edge that both of these agencies are deeply involved in ac-
tivities directly and indirectly related to ocean mining
and believe we have recognized these activities in this re-
port. We believe, however, that this supports our finding
that programs have been developed or expanded to support deep
ocean mining needs as perceived by individual agencies rather
than according to an overall plan.

The Department of State said that because of the many
technical and financial unknowns surrounding the subject of
seabed mining, it is not possible now to make defiiite
assertions about future production or income aspects. They
said that such assertions occur at various places in our
report. We agree that at this time exact predictions for
future production and income aspects for seabed mining cannot
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be made. The information contained in this report, however,
represents estimates and predictions found in various Federal
agency reports, private industry reports, congressional testi-
mony, and interviews with knowledgable individuals engaged in
seabed mining activities and represent the best predictions
available at this time.
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APPENDIX I APPENDIX I

FEDERAL AGENCIES, COUNCILS, AND COMMITTEES

INTERESTED IN DEEP OCEAN MINING

Department of the Interior:
Ocean Mining Administration
U.S. Geological Survey
Bureau of Mines

Department of Commerce:
National Oceanic and Atmospheric Administration

Office of Marine Minerals
Environmental Research Laboratory
Office of Sea Grant

National Science Foundation:
Office for the International Decade of
Ocean Exploration

Department of 'State

Department of Defense:
Department of the Navy

National Security Council:
Interagency Task Force on Law of the Sea

National Advisory Committee on
Oceans and Atmospheres

Interagency Comnmittee on Marine
Science and Engineering

The Office of Management and Budget

We also interviewed officials and analyzed data from
the following agencies and congressional committees:

Office of Technology Assessment

Congressional Research Service

Senate Committee on Commmerce
National Ocean Poli.cy Study
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APPENDIX II APPENDIX II
EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF SCIENCE AND TECHNOLOGY POLICY

WASHINGTON. D.C. 20500

July 12, 1977

Mr. R. W. Gutmann
Director
Procurement and Systems
Acquisition Division

U.S. General Accounting Office
Washington, D.C. 20548

Dear Mr. Gutmann:

We appreciate the opportunity to comment on the draft GAO report, "DeepOcean Mining -- Actions Needed to Make it Happen" in which you recommendthat the OSTP advise the OMB on designating or creating a Federal authorityto determine the Federal role in deep ocean mining.

Without knowing in detail the question asked of the GAO by a member' ora Committee of the Congress to which this report responds, we areunable to assess the report completely. The report appears stronglypredicated on the assumption that deep ocean mining should happen, andhappen rather quickly. Given that premise, the further premise is madethat government inaction and uncertainties of technology, economics, andf -re international agreement are the obstacles to development in thisa ma. Given these premises, the conclusions of the report follow,namely that (1) the government should resolve its internal policy andorganizational differences; (2) that authority within the governmentshould be centralized; (3) that the environmental review should beexpedited; (4) that a firm legal basis should be provided to industry;(5) that financial protection for industry would be very useful; and (6)that legislation is probably necessary. We do rot believe the premisesand conclusions are self-evidently true, and the failure to demonstratethem by way of analysis is a major problem with the report.

There is to our knowlege no national consensus that deep ocean miningshould begin quickly. It has been the position of successive Administrationsthat unilateral action independent of the resolution of internationalissues within the law-of-the-sea context is unwarranted and counterproductivefrom a foreign policy perspective while negotiations are underway. Onlyif these negotiations were protracted indefinitely, should the questionarise on the extent to which the United States should underwrite therisks involved to industry in loss of access to the resource.

Aside from the law-of-the-sea context, the report's conclusion about theneed and utility of government intervention do not follow. One body ofopinion holds that since the interests so far exhibited by U.S. firms
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have been expressed through the formation of multinational consortia,
guarantee of site by a unilaterial U.S. government legal action would be
presumptuous. Others contend that the risk to investing firms has been
overplayed since the technology is quite advanced and largely possessed
by organizations in a very few industrial nations. As the report mentions,
mining could have a disruptive effect on the economy of some developing
nations; some contend that such an economic disruption would not be
supportive of the U.S. long-range interests internationally. Still
others contend that the primary factor inhibiting ocean mining is that
it is only marginally economic. The economic analyses that we have seen
suggest that ocean mining may remain marginal much of the rest of this
century.

Without agreement in principle that deep ocean mining should"be initiated,
we find it difficult to reach the conclusion that the government needs
to centralize authority, accelerate the environmental assessment, unilaterally
provide a legal basis for multinational industrial activity, or offer
financial protection to industry by completing legislation.

The Office of Science and Technology Policy considers the determination
of the federal role in deep ocean mining to be one of several policy and
organizational issues related to the oceans which should be examined by
his Administration. President Carter has expressed an interest in the
need for a comprehensive review of these questions. The President has
also asked the Secretary of the Interior and the Director of the Office
of Science and Technology Policy to conduct a general review of policies
in the mineral area. We believe that these questions can be addressed
through a series of domestic and international policy reviews, and,
by the Prl'sident's Reorganization Project. The Office of Science and
Technology Policy will work closely with other Executive Office units
and the Departments and Agencies on these questions.

We share with you the concern that environmental studies be undertaken
sufficiently in advance of actual operations so as to diminish the
chance for surprise in environmental regulation and intend to satisfy
ourselves that the current schedule will be sufficient by reviewing the
Deep Ocean Mining Environmental Study program.

Thank you for giving us an opportunity to examine this report.

AS i ur t

Ph lip M. Smith
Assistant Director
Natural Resources and
Commercial Services
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APPENDIX III APPENDIX III

NATIONAL SCIENCE FOUNDATION
\W':\> IN 1T ON', P.t, . " 50

August 10, 1977

Mr. Richard W. Gutman
Director, Procurement and Systems
Acquisition Division

U. S. General Accounting Office
441 G Street, NW - Room 6915
Washington, D. C. 20548

Dear Mr. Gutman:

This is in response to the GAO letter of June 16, 1977 to Dr. Richard C.
Atkinson, Director, National Science Foundation, requesting comments on
a draft of a proposed report co tile Congress on "Deep Ocean Mining -
Actions Needed To Make It Happen."

NSF memorandum, dated July 14, 1977 is enclosed for your information.

This office sincerely regrets the delay in responding to your request.

Sincerely yours,

Robert B. B en
Audit Officer

Enclosure
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21Yci n orra nzduiin
TO : R. B. Boyden DATE: July 14, 1977

Audit Officer

RoCU : Acting Assistant Director, AAEO

SUBJECT: Conments on GAO Draft Report Entitled, "Deep Ocean Mining - Actions
Needed to take It Happen"

In response to your memorandum of 17 June 1977, the GAO Report on
"Deep Ocean EMining - Actions Iteeded to Make It Happen" has been
reviewed by the Earth Sciences Oivisioi :,d Ocean Sciences Division
of my Directorate and the Advanced Environmental Research and Tech-
nology Division of the RANUr Directorate.

The staff members reviewing the report noted no errors in the facts
presented. Wle do not choose to express any opinions on the policy
recommendations set forth. Our discussions with a few people in
the field over the past few years indicate that the report is indeed
correct in stressing the need Fcr some guarantee of site tenure before'-
companies would be willing to move forward. This question is one of
the larger obstacles to substantial capital investments in deep sea
mining. It is also true that the government needs to establish environ-
mental protection standards.

We feel that the Foundation could well concur with the sense of urgency
communicated in the report about the need for the U.S. to accelerate
its efforts townard development of an overall policy for ocean mitning.
However, it might be even better to focus on formulation of policies
aimed at assuring an adequate supply of minerals to the U.S. beyond the
Year 2000, including, if necessary, the utilization of deep sea maganese
nodules.

Edward P, Todd
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DEPARTMENT OF STATE

Washington. D.C. 2020

October 21, 1977

Mr. J. K. Fasick
Director
International Division
U.S. General Accounting Office
Washington, D. C.

Dear Mr. Fasick:

I am replying to your letter of June 16, 1977, which
forwarded copies of the draft report: "Deep Ocean Mining -
Actions Needed to Make it Happen."

The enclosed comments were prepared by the Director,
Office of Law of the Sea Negotiations.

We appreciate having had the opportunity to review and
comment on the draft report. If I may be of further
assistance, I trust you will let me know.

Sincerely,

D niel L. Williamson, Jr.
Deputy Assistant Secretary
for Budget and Finance

Enclosure: As stated
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GAO DRAFT REPORT: "DEEP OCEAN MINING -
ACTIONS NEEDED TO MAKE IT HAPPEN

Following are the comments of the State Department on
the above-captioned GAO Draft Report:

1) It is the position of the State Department that,
because of the many technical and financial unknowns sur-
rounding the subject of seabed mining, it is not possible now
to make with certainty assertions about the future production
or income aspects of that activity. Assertions of this nature
are speculative at best and cannot aid the very delicate negoti-
ations of the Third UN Law of the Sea Conference.

Such assertions occur at various places in the GAO Draft
Report. If these assertions are attributed (for example, to
"the mining firms", as on p. 21), they are not objectionable.
Unattributed assertions, however, are objectionable and they
occur on: pp.5, 6, 12, 20, 35, 38, 39, 41, 42, 74.

[See GAO note, p. 57.]

4) Pp. 35, 36, 38 and 42 treat the developing countries
as an undifferentiated bloc. In fact developing countries which
consume more nickel, cobalt, copper and manganese than they pro-
duce stand to benefit from lower mineral prices. Furthermore
no one really benefits from artificially high mineral prices
because such artificiality causes a misallocation of resources.

[See GAO note, p.57.]
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[See GAO note.J

%an Berlind
Director,
Office of Law of the Sea

Negotiations

GAO note: The deleted comments relate to matters in the
draft report which have been revised as suggested
by the agency or omitted from this final report.
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EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET

WASHINGTON. D.C. 20503

JAN 2 5 1978
Mr. Victor L. Lowe
Director
General Government. Division
General Accounting Office
Washington, D.C. 20548

Deor Mr. Lowe:

We appreciate the opportunity to comat or the draft General Accounting
Office Report, "Deep Ocean Mining -- Actions Needed to Make it Happen."
In the months since you requested comwnts by the Office of Management
and Budyet and the other Federal agencies, several significant events
have occurred which directly relate to the subjects discussed in the
report and the recommendations it contains.

The most important event was the endorsement by the Administration of
enactment by Congress of interim legislation, if amended, as recommended
by the Administration, to license and then to regulate the activities of
United States-based firms taking steps to commercially recover manganese
nodules from the deep seabed. Administration views on S. 2053, the
Senate bill, were outlined in testimony and agency reports to the
Commerce and the Energy and Natural Resources Committees in October 1977.
Amendments to the House bill, H.R. 3350, will be transmitted to the
Committees after Congress reconvenes in January 1978. The Administration
position on this legislation is intended to encourage continued invest-
ments by nrivate tirms in deep seabed mining technology while negotiations
continue on the draft Law-of-the-Sea Treaty.

A second significant event has been the formation of the President's
Reorganization Project (PRP). Topics under consideration by the PRP
irclude questions of what changes, if any, to recommend concerning the
organization of Federal activities related to natural resources, including
the mineral resources in the seabed. While the Administration's views
Df the limits of the appropriate Federal. role concerning deep seabed
mining have been reflected in the proposed amendments to the introduced
bills, the question of designating a lead and other agency missions
related to that role currently are being considered by the PRP. The
Administration's recommendations with regard to agency missions related
to seabed mining will be made in the context of its overall reconmmenda-
tions concerning natural resources organization.
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Third, there have been coordinated Executive Office reviews of both theFiscal Year 1978 and 1979 Budget requests by the Departments of Commerce
and Interior for activities related to deep seabed mining. Thesereviews have been made on the basis of definitions of the appropriateFederal role, as well as the positions then being taken by the Executive
Branch, both in relation to the Law-of-the-Sea negotiations and theintroduced bills under consideration by the Congress. A clear result ofthese reviews has been to provide adequate funding for the Department ofCommerce's Deep Ocean Mining Environmental Studies (DOMES), so that anadequate basis of environmental information and technology related todeep ocean mining is developed in anticipation of some form of deepocean mining regime. Other activities which have been funded are studiesof international supply and demand for the principal minerals which couldbe recovered from the nodules and support for the Unite.d States
negotiators in the Law-of-the-Sea Conference.

In brief, we believe the Executive Branch has been taking steps toencourage deep seabed mining generally consistent with the recommenda-tions outlined in the report. These steps have been taken in coordina-tion with the continuing efforts by our negotiators to achieve anoverall Law-of-the-Sea Treaty that, at least, is minimally acceptablein all of its provisions to the United States. The Administration iscontinuing to work with other Nations to try to achieve that treatyresult.

Agency comments on the draft General Accounting Office report recommenda number of significant changes in it concerning both matters of factand characterizations of agency actions related to seabed mining. Wehave reviewed these agency comments and concur with the recommendations
by them.

Thank you again for the opportunity to comment.

Sincerely,

James T. McIntyre, Jr.
Acting Director
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-i'ni '] United States Department of the Interior
OFFICE OF THE SECRETARY

i,~// WASHINGTON, D.C. m2240

MAr C 1978

Mr. Henry Es hwege
Director, Community and Economic

Development Division
U.S. General Accounting Office
Washington, D.C. 20548

Dear Mr. Eschwege:

This responds to your draft repo.t, "Deep Ocean Mining - Actions Needed
To Make It Happen."

The Department appreciates your description of the situation concerning
ocean mining and activities within the Executive Branch related to it.
An explanation of Interior's activities related to ocean mining and
specific suggestions for changes in the draft report are as follows:

1. The Ocean Mining Administration was established by Secretarial
Order No. 2971 of February 24, 1975, as the focal point for policy
development for the Assistant Secretary--Energy and Minerals on issues
relating to development of a domestic ocean mining capability. The
legislative authority to engage in the activities described exists in
various statutes conferring on Interior responsibilities relating to
mineral resources including 43 U.S.C. 31(b) for the Geological Survey
and 30 UOS.C. 3 for the Bureau of Mines. Further, the Mining and Mineral
Policy Act of 1970 (30 U.S.C. 21(a)) requires the Secretary of the Interior
to foster and encourage private enterprise in mining or mineral activities.

2. Besides the activities indicated in the report, additional
resource evaluation and Operations management responsibilities for
marine areas are carried out by the Geological Survey under the authority
of the OCS Lands Act of 1953 (43 U.S.C. 1331-1343). Facilities and
expertise for marine geological investigations and mineral operations
management have been developed by the Geological Survey over many years.

L 6
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With respect to the description of ocean mining as a national and inter-national phenomenon and the predicted impacts for ocean mining, the con-sensus of Departmental experts is that Lhe report reaches some extreme
conclusions in view of the available data and the most likely set of eventscurrent technology will permit. Some specific suggestions covering thisand other points are offered in the attachment.

We appreciate the opportunity to comment on your draft report.

Sincerely,

Acting Assistant Secretary -
Policy, Budget, and Administration

Attachment
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Colramments on CAO Draft Report. -
"Deep Ocean Mlining - Actions Needed to ntake it Happen"

Page 1, first para.grtaph: Nodules lie on the ocean bottom in most
parts of the world, and the total amotmnt is vast:, but in some areas the
number of niodules per unit of area is quite low, not "vast." Only some
of the nodules are rich in copper, cobalt, manganese, and nickel, and
these appareiltly occur only in certain areas.

[See GAO note, p. 64.]

Page 2, last paragraph: This comparison is inconsistent as written.
nodule deposits that appear to be commercially recoverable, that is, those
with sufficient d.nsity; areal extent; and copper, nickel, cobalt, and
manganese content, may be very large in total, but are not unlimited.

[See GAO note, p. 64.]
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Page 27: First item under "Resolution of this problem is necessary
to moteL tht, requirements of . . " This statement would not he true
if the companics went on their o-n under the existing High Seas Convention
or under a foreign flag.

[See GAO note, p. 64.]

Page 38, first paragraph: This paragraph begins with a conclusion
that is completely unwarranted. The UNCTAD paper contained hypothetical
scenarios, not "case studies." Little understanding of deep sea mining
costs existed in the early 1970's, and the UNCTAD authors did no costresearch to justify their extrapolations. Studies done for NOAA and DOI
indicate that firs' generation operations will be little more than
cor.ppctitive with Jaterite nickel deposits.

Page 38, second and third paragraphs: First, although "otherstudies" are not identified, only now are informned studies of lil:kal deep
sea mining costs being compl.eted. Tilese studi.e% indicate that nodule
miners will depend on expanding world markets that have laterite nickel
costs ;s a floor. Second, "the developi.- countric.s" tmust be qualified.
A few developing countries are large exporters, and a few more depend ,)n
exports of one or more of the four metals mentioned for some export
revenue.

[See GAO note, p. 64.]

Page 45: "U.S. Geological Survey activities related to Deep Ocean
Mining" does not reflect the activities of the Cb'lser',ation Division.
The efforts hav11 not been separately ft-ldcd and amounlt to I cSS Lthan
$50k in each of the Fiscal Years 1975-1-977.
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[See GAO note.]

Page 75, last pareg;raph: In March 1974 a draft environmental impact
statement on dckcv sealed mining was prepared by the Geolcogica] Survey
personnel for L':c Departi-iant of the Interior, Offica of Occ.in Rcsources.

hle Dupartmnnt of State.%a! the lead ,gency, aond inputs were developed by
other iagencies il.c]udincg the Ba.reat, of MIlrcs and :;;,AA. The statement was
givcn a publ.ic hearing at tle State D-.partment oi June 10, 19714.

GAO note: The deleted comments relate to matters in the
draft report which have been revised as suggested
by the agency or omitted from this final report.
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I * % UNITED STATES DEPARTMENT OF COMMERCE
The AssistaUnm Slnrtary for Administration
Washington. D.C 20230

Mr. Richard W. Gutiann
Director, Procurament and Systems

Acquisition Division
V'. S. General Accounting Office
Washington, 0. C. 20548

Dear fir. Gutmann:

This is In reply to Mr. Eschwege's letter of June 16,
1977, requesting comments on the draft report entitled
"Deep Ocean Mining - Actions Needed To Make It Happen."

We have reviewed the enclosed comments of the Adminis-
trator, National Oceanic and Atmospheric Administration,
and believe they are responsive to the matters discussed
in the report.

Sincerely,

E , ... Porter .. : 
EasL A, Porter
Ass itant Secretary

for Administration

Enclosure
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UNITED STATES OIPARTMINT OF COMMERC'~
National Oceanle and Atmoepherio Administratlon
flockville. Mhrylsnd 20652

Mr. Richard W. Gutmann
Director, Procurement and Systems

Acquisition Division
U.S. Ceneral Accounting Office
Room 6915, 441 G Street, N.W.
Washington, D.C. 205A8

Dear Mr. Gutmann:

We appreciate the opportunity to review and comnment on the
General Accounting Office's (GAO's) draft report entitled, "Deep
Ocean Mining - Actions Needed to Mnke It Happen," which was trans-
mitted to the Secretary of Commerce by Mr. Eschwege of GAO on

.. 16, 1977.

We also appreciate having had .he opportunity for a meeting with
GAO representatives to discuss editorial and other minor problems
-hico arose during our review. Since it is understood that the GAO
will be making these minor corrections and checking those areas which
we questioned, this letter will only address matters of significant
concern to the Department of Commerce (DOC) and the National Oceanic
and Atmospheric Administration (NOAA).

These matters include: (1) the activities of DOC and NOAA as
related to d _, ocean minerals; (2) the assignment of environmental
impact ate' ;ment responsibilities; (3) the status and results of NOAA's
Deep Oce, Mining Environmental Studies (DOMES) Project and comple-
mentary environmental impact research; (4) NOAA's activities and
future plans with respect to deep ocean mining; and (5) certain of
the conclusions reached. In general, we feel the GAO has made a
significant contribution with this report.

1. The first comment concerns statements in the draft report
on NOAA's marine hard minerals-related responsibilities and activities,
as addressed in Chapter 4 (pages 48 and 50) and in Chapter 5 (page 65).
These statements refer to when NOAA was founded, the major resonsi-
bilities assigned to NOAA and the expertise of NOAA and the Department.

The report states (page 65) that NOAA was assigned responsi-
,ility "to explore, map, and chart the global ocean and its living
resources; and manage, use and conserve these resources. NOAA's
assigned mission, nowever, did not specifically include development
of deep ocean mineral resources."
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This statement we bhlieve overlook3 Reorganization Plan No. 4
of 1970. Under that flan certain functions relating to marine
minerals that had been carried out through the Marine Minerals
Technology Center of the Bureau of Mines were transferred to NOAA.
Wnile the scope of these functions is still subject to debate,
nonetheless the transfer of the Center and its functions is the
basis for NOAA's present marine mineral activity. NOAA has carried
out activity through the Office of Marine Minerals (now the Marine
Minerals Division) and these efforts have been supported in part
by specifically appropriated funds.

There are other NOAA activities that relate either directly
or indirectly to deep ocean mining. Specifically, NOAA's existing
role in marine fisheries, weather services, marine and geophysical
data services, and coastal zone management are capabilities related
to marine resource development.

In addition, Commerce's traditional role in economic development
and maritime operations are also related to deep seabed mineral
development. In this regard Commerce is responsible for such matters
as promoting and strengthening U.S. maritime operations; spurring
economic development in areas where per capita income lags the
remainder of the Nation; promoting and reporting on international
trade; and assuring the flow of needed commodities to the U.S. economy.
These overall Department responsibilities and activities directly
rvlate to deep seabed mining and have been expanding. For example,
the Department was recently authorized to embark on a series of
international economic and legal studies for deep ocean mining.

Thus, in essence, we feel the discussion of responsibilities and
activities should reflect the matters referred to above. Further,
the report should note that the President's Reorganization Project
is addressing the question of lead and other agency missions in
relation to deep seabed mining activities.

2. There were statements regarding the assignment within the
Execucive Branch for the preparation of an environmental impact state-
ment (EIS) on deep ocean mining at various places in the report (e.g.
pages iii, 57, 75, and 81). NOAA, with Congressional appropriations,
is developing a considerable body of knowledge regarding the potential
environmental effects of both at-sea deep ocean mining operations and
onshore processing activities. This knowledge should form the core of
an EIS.

Additional information of course will be required in an EIS.
How2ver, the nature of this additional information will depend to a
large extent on whether the "major Federal action" which triggers the
need for an EIS under the National Environmental Policy Act is asso-
ciated with a Law of the Sea Treaty or with the implementation of
interim domestic legislation. We believe that our work has progressed
to the point where we or whatever agency is called upon to prepare the
EIS can respond promptly.
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[See GAO note, p. 69.1

4. With respect to comments on certain of NOAA's marine hard
minerals activit" i3 and planned activities, as addressed in Chapter 4
(pages 52, 53, 54, 57, and 60) there are several problems.

First, there is a point or the Federal role in manganese nodule
processing technology which we would like to make. Specifically, at
the March 1976 NOAA-sponsored Marine Minerals Workshop (the proceedings
of which are, incidentally, not cited on page 66 of Chapter 5), the
industry-academia-government participants recommended some fundamental
research (but not full process development) be sponsored by Government
in processing technology to explore new concepts. It is this type of
work which Sea Grant has sponsored.
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Second, NOAA was established with an ocean survey arm and with
ocean data systems responsibilities. Recommendations in the "Report
of the Federal Task Force on Mapping, Charting, Geodesy, and
Surveying," which are cited (on page 54), have been implemented tothe extent possible without legislation establishing a central
agency for these functions. Thus, there has been a significant
improvement.

[See GAO note.]

5. With respect to the recommendations made in Chapter 6, weagree an effort should be made to determine the Federal role in
deep ocean mining. This is receiving considerable attention at the
Department of Commerce level and the Administration position has been
presented before various Congressional Committees recently. We feel
that the list of "major elements [of] ....a comprehensive program" onpage 80 should be expanded to include environmental safeguard develop-
ment and economic and legal studies needed not on,.v to support the
Law of the Sea negotiations, but for potential implementation of a
domestic legal regime. In the development of such a program, great
care must be taken to define Federal and private sector roles so as
to prevent needless duplication of effort.

Sincerely yours,

Richard A. Frank
Administrator

GAO note: The deleted comments relate to matters in the
draft report which have been revised as suggested
by the agency or omitted from this final report.
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PRINCIPAL OFFICIALS RESPONSIBLE

FOR ADMINISTERING ACTIVITIES

Tenure of office
From To

DEPARTMENT OF THE INTERIOR

SECRETARY OF THE INTERIOR:
Cecil D. Andrus Jan. 1977 Present
Thomas S. Kleppe Oct. 1975 Jan. '977
Ken Frizzell (acting) July 1975 e 
Stanley K. Hathaway June 197''
Ken Frizzell (acting) May ,
Roger C.B. Morton Jan. 1i,

DEPARTMENT OF COMMERCE

SECRETARY OF COMMERCE:
Juanita M. Kreps Jan. 1977 P .- e t
Elliot L. Richardson Feb. 197 - 77
Roger C.B. Morton May 1975 1.9. 1976
Frederick H. Dent Feb. 1973 Mar. 1975

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION

ADMINISTRATOR:
Richard A. Frank July 1977 Present
Dr. Robert M. White Jan. 1971 June 1977

(952148)
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