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Executive Summary

Sand and gravel are essential resources for the rapidly expanding populations ot coastal areas in
the United States and are mainly used for construction aggregate and for nourishment of erading
beaches. Offshore sand is presently being used for beach ncurishment and this use is growing.
Demand for sand and gravel for construction is increasing int an atmosphere of decreased public
and regulatory tolerance for its extraction from traditional onshore sources near market areas.
There are strong indications that decreasing availability of onshore sand and gravel will make it
necessary to seek new (non-traditionall sources for certain metropolitan coastal areas in the near
future, and for other areas within the next decade. Hauling new supplies from more-distant
onshare sources increases transpartation costs and significantly raises final peeduct prices to
consumers, while importing material from abroad increases our balance of payment deficit.

The offshore areas surrounding the United States contain an abundant supply of sand and gravel,
much of it near expanding metropolitan areas where demand is greatest. The detailed distribution
and characteristics of these resources are known in only a few areas. Resource characterization
studies will be necessary to better understand the resource development potential of specific
tocalities. Costs will be greater for the Outer Continental Shelf (OCS) than for mining deposits
closer to shore or onshore. Offsetting these costs may be the higher quality of the OCS resources
and the environmental advantages of obtaining them from further oftshore. These advantages
have prompted interest in examining the feasibility of developing OCS sand and gravel.

COffshare mining of sand and gravel is an established industry in several areas outside the United
States, most natably in Japan, the United Kingdom, the Netherlands, and Denmark. The
technology developed and experience gained by these countries in dealing with econemic and
environmental considerations could prove useful for any future development of U.S. offshore sand
and gravel resources. There are noteworthy considerations, however, that serve to discourage
extraction and use of domestic offshore aggregate resources:

* The higher cost of mining OCS sand and gravel is a deterrent to near-term development.

* Uncertainties about the types and costs of environmental and regulatory requirements on
operations and a general public concern about mining and offshore resource development.

* Limitations contained in the Jones Act which prohibit domestic use of foreign vessels, many ot
which contain advanced technology. Thus, U.S. offshore miners would have to use equipment
that may not be able to extract OCS sand and gravel resources in an acceptable economic
manner.

* The unacceptablility to the mining industry of the Quter Continental Shelf Lands Act (OCSLA)
regulatory regime for marine hard minerals. Without major modifications or a new regulatory
framework specifically covering OCS sand and gravel, industry is unlikely to actively pursue the
development of OCS sand and gravel for aggregate material.

* The lack of an appropriate method under the QCSLA for conveying rights to OCS sand for
publicly-funded beach nourishment prajects. Such a method is needed which would allow non-
competitive access to the sand at little or no cost to the sponsoring agency.

There is considerable public concern regarding offshore mineral extraction, consistent with current
negative perceptions of onshore mining and of OCS oil and gas development. Without a major
innovative program 1o inform the public about the true impacts and putential comparative benefits

of OCS sand and gravel development, there will likely be sufficient oppasition to prevent offshore
development from occurring if and when it becomes practicable. The present MMS outreach program
is not adequate to deal with the issues, and the lack of an effective partnerghip with the public or State
and local governmants in decisionmaking, will likely slow any futuce offshare sand and gravel
development.
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The present staHing and budget of the MMS Office of International Activities and Marine Minerals
{INTERMARY} is only minimally adequate ta deal with current and future interest in OCS sand and gravel
development. Demand pressures, increasing costs, and public concern about onshore resources has
increased coastal States’ interest in examining OCS resources as new supply sources of sand and
gravel. Such an interest is evidenced by the farge number of coastal States currently working with
MMS in studies of offshore sand and gravel resources. The INTERMAR budget and staffing level is not
commensurate with this high levei of interest. Additionaily, the present oil-and-gas-orientad MMS
Enviranmental Studies Program has not provided the priorities and funding for the types of studies that
are necessary to deal with important environmental issuss surrounding offshore sand and grave!

extraction.

The OCS Policy Committee provides the following recommendations to the Secretary of the Interior:

® The need for more detailed assessment and characterization studias of OCS sand and grave!
resources should be met by expanded afforts in cooperation with the U.S. Geological Survey
{USGS}, U.S. Army Corps of Engineers {ACOE), and coastal States. A greater role for private

industry in hard minerals resource assessment (e.g., through working groups, cooperative
arrangements, c¢hanges in regulation to provide incentive measures, etc.) needs to be encouraged.

® The MMS, congressional representatives, coastal States, industry, and interest groups should
work together in the development of new legisiation that will provide a workable policy and
appropriate procedures for managing offshore hard minerals development. The resulting regime
should support the development of high-volume/low-value commodities. This effort could begin
through the initiative of the OCS Palicy Committee.

® |nfarmation to support QCS hard minerals development should be devaloped through a modified
Environmental Studies Program at MMS and from information already gained from foreign
offghore mining experiences.

® There needs to be an effective information transfer mechanism to accurately convey real issues to
the public. Such a mechanism must be tailored to specific communities in order tc educate them
about offshore mineral issues. A programmatic assessment must be made to determine who is the
most effective messenger. The continued use of State/Federal task force mechanisms is important.

* in 1988, a Policy Committee report on improving the Process for Developing the 5-Year OC3
Oil and Gas Leasing Program (the “Shirley Repant”t grovided the Secretary with
recommendations related to outreach and public perception. These concepts shoulfd be
extended to the marine hard minerals program as wall.

® Demonstration projects should be pursued to build public confidence in technology and increase
public understanding of potential impacts and mitigation techniques. In the development of
program documents, public concern needs 10 be equally addressed with science and technology.

® The MMS must forge linkages with praducers and users of mineral materials to foster
cooperation in the deveippment of these emerging resources. The MMS should work with
major industry groups (e.g., industry associations, ad-hoc warking groups, marine mining
companies, etc.) and institute a forum to involve them in program development,

® The presence of significant sand and gravel resources on the OCS and potential near-term
demand for these resources makes it imperative that MMS have a strong, effective and
adequately funded marine minerals program. The Department should give this program a high
priority in its budgetng process.
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1. Introduction

The Outer Continental Shelf Advisory Board was established by the Department of the Interior
IDOD to provide advice representing the collective viewpoint of coastal States, environmental
interests, industry representatives, and other parties to the Secretary of the interior, through the
Director of the Minerals Management Service {(MMS) in the performance of discretionary functions
of the QCSLA, as amended (43 U.S.C. 1331 et, seq.), including all aspects of leasing, exploration,
development, and protection of OCS resources. The function of the Board is solely advisory.

The Board is composed of the fallowing committees: {1] a Policy Committee; (2} Regional
Technical Working Group Committees; and {3) a Scientific Commitzea. The Committees estabiish
subcommittees and study groups as they deem desirable--membership must be balanced in terms
of points of view, functions to be performed, and the expertise required by these subcommirtees
and task groups {(and may include nonmembers of the parent committee}. Subcommittees and task
groups report to the parent committee.

1.1 Subcommittee Background: Rationale for Formation, Membership, Procedures

At the Novemnber 20, 1991 meeting, the OCS Policy Committee recommended the formation of a
subcommittee charged with examining the development potential of OCS sand and gravel resources
and the role of MMS. As a result of this interest and the willingness of MM3 to support the
activities of a subcommittee, the Chairman appointed a Subcommittee on OCS Sand and Gravel
Resources consisting of four members of the Policy Committee and two nonmembers. These
membaears and their affiliations are:

Charles Groat Louisiana--Chairman
Kenneth Weaver Maryland
Paul Rusanowski Alasks

George Banino  Dunn Corporation (Nonmember, subsequently
appointed to OCS Policy Committea)

Charles Gardner North Carolina, Division of Land Resources
{Nonmember of Folicy Committee)

Gary Magnuson Center for Marine Conservation (Alternate member
of Poiicy Committes)}

The Subcommittee met 3 times over a 10-month period to study substantive matters refated to the
possible development of these OCS resources. A draft report was circulated to the Policy
Committee for review and comment at the October 1992 meeting, and the final report was
prepared for submission to the Secretary of the interior (including findings and policy
recommendations) foliowing approval of the OCS Poficy Committee at the Spring 1993 meeting.

The objectives of the U.5. OCS Sand and Gravel Resources Study were:
s To assess (based on available information) the potential of sand and gravel resources in the

Federal OCS tc help meet focal and national needs, and identify necessary steps to take
should more information be required;
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+ To assess the importance of OCS sand and gravel! to coastal States for local needs such as
beach nourishment and as a potential supply source for construction aggregate;’ and

« To identify legal, environmental, political, technical, and econamic issues regarding the
potential development of OCS sand and gravel resources and make recommendations to the
Secretary of the Interior on the steps to be taken to ensure that environmentally acceptable
developmant of these resources is practicable--if and when such development serves the
public interest.

When appropriate, specific recommendations or cbservations are included with each report section.
The Subcommittee’s findings and canclusiong from this study, and its key racommendatians far the
Secretary of the Interior, are contained in Section 8, Findings, Conclusions, and Key
Recommendations.

2. Resources Background

2.1 Uses for Sand and Gravel in Coastal Areas

Sand and grave! resources are abundant and widespread in the United States.” Thaese resources
are an important contribution 1o the economic well-being of the States and the Nation as a whole,
In 1992, about 441 miliion cubic meters {i.e., about 806 million short tons)® of construction sand
and gravel was produced in the U.5.--by tonnage, this production ranks second in the U.S. nonfuel
minerals industry after crushed stone.* The demand for construction sand and gravel is forecast
to continue growing based on expected increases in construction activity in the public sector and
increases in single-family housing construction. For 1993, production of sand and gravel is
expected in increase about 3.0 percent over 1992 production levels. This increase would follow a
reported 2 percent growth in production for 1982 {Rock Preducts, 1992).

"Aggregate” refers to any combination of sand, gravel, and crushed stone in a natural or processed state
used for construction purposes [(National Stane Association, 1391). For purposes af this report, sheil
resources are included in the term "gravel.”

? Sand and gravel is any clean, unconsolidataed, ar poorly consolidated mixture of fine and/or coarse
aggregate material found in a naturai deposit. Most sand and gravel deposits are formed by deposition in
water. Sand is defined by the American Society for Testing and Materials (ASTM) as rock particles ranging in
size trom .0020 to .1B7 inches {.0074 10 .A7% centimeters); gravel is daetined as rock ranging trom 137 1o
3 inches (.475 to 7.62 centimeters). Although sand and gravel occur in the same deposit, the relative
proportions of each vary greatly (National Stone Asscciaton, 1991; U.S. Bureau of Mines, 1992},

¥ Preliminary estimate from the Bureau of Mines {Bureau of Mings, 1983). For conversion purposes, 1
cubic meter (m?) of aggregate weighs about 1.8278 short tons.

* Crushed stone ig a term applied to rock that has been broken and/or crushed after quarrving. It can be
composed of imestone, granite, traprock, or any other hard, competent rack. Crushed stone is the major
alternative for gravel. New high-tech or advanced materials which can be used as construction materiai are
not likely to have an impact any time $00n as substitute products unless they become mare competitively
priced [U.S. Bureau of Mines, 1982).
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Constryction Aggregate

- Most sand and gravel is used in construction, primarily as fine and coarse aggregate for making
concrete® for civil works {highways, bridges, dams, airports) and commercial buildings. In
recidential buildings, concrete is used mainly for foundations. Sand and gravel also has an
important use for road-base material in the construction and repair of highways, railways, and
runways; and as aggregate in asphaltic concrete for paving highways and streets (U.S. Bureau of
Mines, 1992). Construction sand and gravel has a low unit value and transportation is very costly;
therefare, it should be produced and marketed locally, otherwise canstructian costs will greatly
escalate.

Use of construction aggregates is greatest in areas of highest population and where there is
extensive construction activity. About 50 percent of the U.S. population now lives within 50 miles
of the U.S. ¢pastline. According 10 the 1990 Census, the most dramatic population growth oves
the past decade was in coastal States. If this trend continues, expect to see increasing critical
shortages of construction aggregate, especially in certain coastal metropolitan areas. {See Williams,
Dood, and Gahn, 1990; U.S. Bureau of Mines, 1987),

Demand for construction aggregates is continuous. Nationwide projections from the Bureau of
Mines for 1993 are for about 451 million cubic meters (i.e., about 825 million tons) of sand and
gravel and in excess of 657 million cubic meters (i.e., about 1.2 billion tons) of crushed stone
{Rock Products, 1992). In long-established markets like New England, the projected increase in
demand for aggregates is modest, less than 1 percent per year (New England Governors'
Conference, 1992). However, the passage of the Intermodal Surface Transportation Efficiency Act
in 1991 and other public works projects will ensure a steady demand for aggregatas. Yet, the
availability from traditional sources in the U.S. is decreasing for this nonrenewable resource.

Land-based deposits of sand, gravel, and stone have been the traditional sources of aggregates.
As populations have grown, the original aggreégate sources were mined oul o7 the agpregate
deposits were made unavailable by expanding {and development. In this process, otherwise
valuable sources of aggregate have been made unavailable by other land uses or by governmental
land use restrictions. The resuit has been a continual need to find and develop new deposits of
acceptable quality materials at an ever increasing distance from population centers. Currently,
Boston is receiving aggregate from New Hampshire; the New York metropolitan area is being
supplied from New Jersey, eastern Long Island, upstate New York, and, for some products, from
Nova Scotia and Newfoundland. Researchers have predicted tha complete depletion of currently
available resources for the New Yark metropolitan market within 10 years (Courtney, 1979). The
aggregate industry is reporting maijor difficulties in developing new sites, especially in and near
major metropolitan areas where increasing land values; local zoning restrictions; environmental
protection requirements; concerns about dust, noise, truck traffic, danger, and decline in propeny
values; and depleted resources have contributed to local shortages and/or high delivered costs.?

5 Made by mixing either Portland cement or asphalt with aggregate in precisé proportions to form a rock-
like structura! product.

® Probably the best known exampie is Long Island, New York where little of the vast sand and gravel
resource can still be mined, leading to the impart of materials from other states. In New York City
(Manhattan), aggregate costs are reported to be 3 times, or more, the nationai average price of $5 to $8 per
ton. plus wransportation costs (U.S, Bureau of Mines, 1990b).
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Increasing demand will then have 1o be met by sources from further inland (requiring increasingly
long and expensive transponationt, from foreign supphers, or from less traditional sources such as

those found on the nearby ocean bottom,
B h R ratign

Coastal erosion at widely varying rates affects all 30 coastal States and all of the U.S. island
territories {Williams, Dood, and Gahn, 1990 A substantial portian of the shoraline is considered
ta be "severely eroding.” Sand management alang the sharaling is fast becaming a signiticant
issue for coastal States. Traditional approaches to prevent coastal erosion {jetties, groins, etc.) are
no longer acceptable in some areas, having become too expensive, shown to be ineffective in the
long run, or too damaging to the environment. Beach restoration, although expensive and short-
lived in some cases, is a generally-accepted method of forestalling coastiine erosion.” Beach
restoration can (1) provide protection from storm gamage for inland property, (2} enhance the value
of coastal areas, {3) provide protection for landward wetlands and public infrastructure,

(4) maintain a recreational beach, and (5) restore storm damaged beaches. Because of the {arge
volumes required, a common source for sand has been the nearby ocean floor.

There have been numerous shore protection projects {particularly in New Jersey, Maryland, and
Florida) authorized by Congress and implemented by the ACQE.? These projects are typicaily cost-
shared up to 50 percent by the States. Because of long lead-times and uncertainty in obtaining
Federal project authorization, some local communities are totally funding their own projects. Some
beach restoration projects are accomplished by placing sand and gravel dredged from ACOE
navigation-channel-maintenance projects onto nearby beaches {when environmentally acceptable
and cost effective, as opposed to dumping dredged material offshore or at other disposal sites).
Beach restoraton project Sponsors pay any incremental costs of placing the dredged material on
the beach.

In many areas, experience gainad from alteration of the ccean bottom, and the resulting impact on
currents and beach ercsion, have forced the dredging of sand to move further out into the ocean.

While there has been considerable exploration for suitable sand and gravel sources closa 1o shore,
particularly by the ACOE, the knowledge of resources further out is limred.

2.2 Availability of Resources

A number of generalized studies and resource estimates show that the quantity of sand and gravel
comprising the seabed of the U.S. continental margins 15 vast. However, the extent and economic

7 Many scientists and others, however, contend that as coastal erosion is a natural process, governmant
coastal management policies should focus on integrating development and natural systems rather than
continuing expenditures on share stabilization ettorts. The purpose of this report is neither 1o debate or
support any specific approach for addressing coastal erpsion problems {e.g., Coastal sestoration us. retreat
palicies) nof to debate the merits of marine vs. land-based sand ang gravel production. Rather, the tocus of
this effort is to offer recommendations for an appropriate program if a choice is made to recover offshore sand
and gravel resources for use as CONstruction aggregate or as matenal far coastal restoration.

8 However, it should be noted that beach nourishment activities under all ACOE authorities are constraned
by current budgelary policy which preciudes tne usc of ACOE civil works budget resources for recreation-
oriented projects. Beach nourishment must be primarily for the purpose of hurricane and sterm damage
reduction, except where beach placernent is the least costly alternative for disposal of dredged sand
{ACQE, 1980}
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recoverability of these resources is generally not adequately mapped and guantified. Various
estimates show hundreds of billions of cubic meters of sand and gravel on the OCS--a huge amount
compared to national demand--the total demand in the United States for construction sand and
gravel was about 427 million cubic meters in 1991, Figure 1 is an overview map of known
recoverable deposits of offshore sand and gravei for the "lower 48 United States.” Not all of the
sand and gravel resources shown will be suitable for construction aggregate or beach restoration
material. (Particularly offshore California--data shows sand mainly consists of fine particle sizes,
which may have limited market use.} Sand and gravel must meet stringent physical and chemical
quality specifications, depending on the particular end use. Economically recoverable resources
uitimatety will be identified on a site-specific basis, and probably will be located in water depths
less than about 40 meters, and in areas relatively near major coastal markets.’®

Detailed information, usually consisting oniy of localized data about grain size from the upper
horizen of the ocean floor has been collected into a number of reports by the MMS, National
Oceanic and Atmospheric Administration (NOAA), USGS and the ACOE. In addition to sediment
data, detailed bathymetric maps are available showing the surface morphology of the ocean
bottom--information helpful in interpreting the nature of sand and gravel deposits. Even though the
amount of information is large, it has its limits in meeting the needs of the mining industry. While
grain size is important, information about the physical characteristics of individual grains also are
important and is not always availabie. Additionally, data are often based on samples taken from
within the top meter of the ocean bortom while the bulk ot the potential deposit is usually much
deeper than that. Thus, industry members interested in pursuing ocean resources can use the
existing information only as a guide for further investigation, recognizing that such investigations
will be far more costly than more common land-based exploration."' Only a few studies have
characterized specitic deposits in sufficient detail to determine their suitability for use and minability
in ecenomic and environmental terms.

Appendix A summarizes some of the more recent general assessments of offshore sand and gravel
resources, and presents examples of detailed local characterization studies needed by governments
and industry before development decisions can be made. Currently, mapping and mineral
reconnaissance are undertaken primarily by the government as private indusiry has not yet been
willing to invest capital in seabed sand and gravel mapping and mineral investigations offshare the
United States because of uncertainties about regulatory and economic issues.

® Note that significant sources of sand and grave! can also be found offshore Alaska, Hawaii, the Virgin
tslarnds and Puerto Rico. Pesources offshore Alaska are large and widespread, but are not expected to hawve
significant near-term use due to lack of demand (except for use in some iocalized, small-scale beach
restoration or cii and gas activityl. The Virgin Islands, Puerto Rico, and Hawaii are experiencing severe
shortages of sand and gravel for concrete aggregate and clean sand of suitable texture for beach nourishment.
In Hawaii, the loca! unit price tor construction-guality sand nas reached $50 per cubic meter (i.e., about $28
per cubic yard). Typically, the island regians have narrow insular shelves and lack large sand bodies--resources
consist of pockets of sand which contain potentially valuable material to help ameliorate the severe shortages
of onshore material.

" Gurrent production of marine sand and gravel in the United Kingdom reportedly occurs regularly to
depths of 40 meters; and to 45/50 meters, depending on market prices.

" |ocating and characterizing are bodies are fundamental to developing a mining strategy. Geaological ore-
genesis models and large-area reconnaissance mapping are helpful in defining the regional context of potential
cre deposits and in guiding exploration efforts, but this must he followed by site-specific mapping and n-situ
sampling to evaluate and verify the deposit’s economic value ({[National Research Council, 1989).
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2.3 Ecagnamic Outlock for Offshore and Onshore Sources of Supply

Construction aggregates are high-volume, low-value products where the cost of transportation
quickly becomes the dominant conuol of price. In rural and suburban areas, the cost of a ton of
sand can double with a truck haul distance of 50 miles; in urban areas, the distance can be as low
as 10 miles. The existence of adequate quality aggregate materials greatly exceeds demand, byt
adaquate amaunts of these materials at a reasonahie economic cost are often limited. Therefore,
when comparing alternate sources of aggregates, the determining factor is often the transportation
cost from the source to the end user. Prohibitive transpaortation costs in urban areas (often with
roadway load restrictions), and the availability of land for discharging, stockpiling, and processing
materials, make possible the consideration of marine mining. If adequate sources of aggregate on
the ocean flgor can be found close to the center of such urban areas, these materials could enjay a
considerable competitive advantage. Further, if the sand and gravel is loaded from the dredge onto
barges, the material could be moved a long distance at low cast. Compared to truck transportation
of aggregate, the cost of water-borne transportation can be one-third or less.

Costs for offshore sand and gravel increase with distance from the beach; this results from an
increased transit time to and from the mine site and the need for larger and mare sophisticated
dredging vessels capable of operating in deep water and in difficult weather. if nearshore
resources are depleted or are unacceptable for dredging because of environmental or coastal
erosion concerns, coastal States will look to OCS sand and gravel sources even at hipher project
costs.

Particularly along coastlines where there has been extensive urban and suburban development, the
ability to open a new aggregate source is limited. Land use and pereitting requirements have made
the process a long and expensive one. The permitting process can take up to 5 years, and 10
years has been the case in some instances. In many areas, including where excellent guality
material exists close to urban centers, aggregates are no longer available duae to land development
or zoning that does not include mining as a permissible use. The aggregate industry’s rasponse to
this unavailability has varied, In many cases, the answer has been to import material from many
miles away using, where possibie, lower cost modes of transportation such as trains or barges. In
one case, in the New York metropolitan market, a producer obtained a dredging contract for
channel maintenance and has used 1he dredged material as a source of aggregate. In all cases,
however, the alternatives have led to increased costs, ultimately borne by the general popuiation.
As an ahernative, Some forward-thinking companies have considered marine mining. The
investment in higher costs of marine mining would be offset against the cost of ever increasing
transportation from (and-based sources.

As costs for land-based aggregates continue to increase (if marine mining is not developed), other
technologies will be developed. ln some markets, such as Atanta, where sand is scarce and rock
is more abundant, increasing amounts of manufactured sand are being produced. While this is an
expensive process, the Cost is Iess than importing sand from gver 100 miles away.

Currently, a limited amount of foreign coarse aggregate is imported into various parts of the East
and Guif coasts {about 0.93 million cubic meters), mainly from Mexico, Canada, and the Bahamas,
with a limited amount coming from Scotland. In some areas atong the south Atlantic and Gult
coasts, with limited local supplies of good quality aggregate, import prices may be less than
delivered costs from inland sources, due to less expensive water transportation and back-haul
pricing (where one commodity moves one way and pays for most of the cost of the round trip)
INational Stone Association, 1991). If local onshore or marine sources of sand are not developed,
it would not be surprising to see sand imported as well,



10 B Report of the OCS Policy Committee

Recommendations

There are practically unlimited offshore deposits of sand along the continental margins; but much
more detailed characterization work, along with environmental and engineering/econcmic studies,
needs to be done to specifically identify suitable deposits that could be mined for either
construction aggregate or beach nourishment and coastal restoration needs. it is advisable now to
establish a basis for resource evaluation and to begin resource characterization should local and
national interests require exploitation of these sand and gravel deposits in the near future,

The 1989 consensus report of the U.S. Exclusive Economic Zone (EEZ) Working Group on Hard
Minerals (See Appendix C} includes some recommendations that are directly applicable to the need
for the Federal Government 10 better characterize marine sand and gravel resources, (¢ reduce
development risks for industry (construction sand and gravel) and State/local governments (beach
nourishment sand). The Working Group concluded that "The Federal government should ensure the
early preparation and implementation of a comprehensive and systematic research plan, including
the preparation of general topographic maps, geological survey reports, and environmental baseline
data.” It also concluded that the DOt (MMS, USGS, and Bureau of Mines (BOMI} should carry out
geological surveys and should coordinate environmental studies with NOAA. Coordination between
these Federal agencies, the ACQE, State geological surveys, academia, and industry will be
essential to better define marine sand and gravel resources.

3. Offshore Resource Development Activities

3.1 Private Sector

Domestic Activities

There has been limited interest in marine mining offshore the U.S. in coastal State and Federal
waters, chiefly because land-based supplies are still capable of meeting present needs. Other
factors contributing to the lack of current interest in marine mining include: {1} current
depressed market prices for mineral commodities relative to the higher costs of marine mining,

{2} uncertainty in the legal/regulatory regime, {3} opposition based on environmental concerns,

{4} uncertainty with respect to seabed-mineral-resource potential, and (5) need for technological
developments in resource extraction or environmental monitoring. Howevar, recovery of a variety
of seabed minerals will likely become economically and technically feasible in the U.S. in the near

future.

Since the early 1980's, sand and gravel has been mined from the entrance to New York Harbor.
The operation helps maintain the Ambrose Channel for navigation for the ACOE, and the dredged
material is sold by the operator (Amboy Aggregates) for concrete aggregate in the New York and
Connecticut markets, as well as for fili-sand for construction projects. The operation produces
about 300,000 to 600,000 cubic meters of sand and gravel annually, using a trailing suction
hopper dredge mining to a depth of about 15 meters. The operator pays a production royaity to
the State of New Jersey lor to the State of New York when operating there) for each unit of
material sold.

in addition to the Amboy Aggregates operation, there is some nearshore, small-scale commercial
extraction of seabed sand, gravel, and shell offshore a few coastal States such as Maryland,
Louisiana, and California (see Appendix E). There are also numerous examples of large and small-
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scale beach nourishment projects by the ACOE using seabed sand in coastal areas around the
country. Examples of such projects can be found in Section 3.2.

The technological capability for dredging sand and gravel resources exists now, mainly as a resuit
of dreaging activity undertaken by and for the ALUL for navigation channels and harbor
construction.’® However, the number of dredges with acean-going capabilities able to operate on
the OCS is limited.'® Current technelogy for U.S. flag ocean-going vessels allows economic
recovery in less than about 40-meters wataer depth. The types of dredges capable of operating on
the OCS that could be used for sand and gravel recaovery are shown in Figures 2 through 5."

i,

Figure 2. Stationary Suction Hopper Dredge Figure 3. Trailing Suction Hopper Dredge
(Packer 19BT) Dredge is ancherad in position-suclion plpe [Packer 19B7) A salf-propelled seageing vessel that mines
racawars sand and gravel to depths of about 20 maters 1o while in motion to depths up 1o about 50 maoters - creates

B0 metory with a submarsible boostor pumpl. Resulting shallow trenchas in saabed about 1- to 4-moters wide and
pits can be large, up to 20-maoters deep and 10- to up 1o 3-maters desp, Pump drawsa woter ond sedimant
100-muoters in diamatar, Thera is vary littla turbidity from slurry into hoppar bing of vassel. Fine materiols are
axcavation: axistence of surfaca turbidity plume dopends washed ovarboard with the slurry ovorflow (can result in
on material transport (hoppar vessel, adjacent barge, surface-turbidity pluma), Widely used in the UK, About
pipelinal. Commonly used in tha U.S. {for channal and 24 of this type dradgs currenty aparate in the U.S,

harbar dredging)., Europe, and Japan.

" Approximatety BO percent of ACOE maintenance dredging and 100 percent of construction dredging are
performed through contracts with privaie seclor dredging firms. The ACOE awarded 241 industry contracls
for removal of over 143 million cubic meters of material in 1991, Seventeen percent was moved by hopper
dredge (suction] and 70 percent was moved by pipeling [suction), while only 4 percent was moved by bucket
imechanicall, A significant portion of the dredged material is placed on beaches (when i1 meets guality
standards and placement is cost effectivel to help restore and protect the coastline.

"' Privately owned and operated dredges of various types, sizes, and configurations operate in 38 States,
The dredges are primarily engaged in projects for the ACOE, invoiving river and harbor channel maintgnance,
baaah nourichment, and bharbar gonstruction. Given tha typos of aativitios porfarmod by the damaostic drodging
fleet {primarily nearshore, lake and river activities), the majority of available U.5. flag dredges need not fand do
not} have the capahility for ocean operations. It is estimated that only about 10 to 30 out of approximately
660 dredges cumently operating in the U.S. could concesvably operate on the OCS. Availability of these
dredges would depend upon existing workloads and company policies CONCEMING CoEN Doean wiork.

" Other dredge-vessel designs {e.g., bucket ladder or bucket-wheel suction] also can be used for ofishore
sand and gravel exwraction. Conventional cutter-suction-pipeling dredges 1ypicaily are designed for
environments with low levels of wave action and, thus, are infreguently used in the pcean. Additionally, new
technology invoelving underwater robotics andfor offshore platforms may sometime in the futwre be used for
offshore sand and gravel mining.
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Figure 4. Clamshell Hopper Dredge Figure 5. Submerged Pump Mining Vessel

(Packer 1987) Buckets {sizes 1 - 7.6 m®) are mechanicaity (Rock Products, 1989) in Japan, aggregate mining has
activated to "bite into” seabed to remove material moved into deeper waters, so booster pumps or

(typically for low-cost/low-volume mining close to shore). submersible pumps must be used with the suction dredge.
Material may be loaded into its own hopper or onto a Komatsu has developed a full-scale, large-capacity
separate barge. Resulting small pits leave irregular submersible pump to extract aggregate to 100-meter
seafloor topography. May result in turbidity plume depth.

throughout water column,

Foreign Activities

Aggregates for construction and fill {by volume) are the most important marine minerai
commodities currently being mined in the world. Qutside of the U.S., marine mining for sand and
gravel is a long-established industry. Japan and the United Kingdom {U.K.) account for about

75 percent of the marine aggregate production in the world {See Figure 6). The most extensive
marine mining occurs in Japan, where approximately 540 dredges produce 33 to 43 million cubic
meters of sand (and some gravel) annually for use in concrete and for fill. This is about 20 to

25 percent of all sand and gravel mined in Japan. More than 300 companies are involved in
seabed aggregate mining, but most are small, local operators. Suction dredges are used for
construction and civil works (harbors and land reclamation} projects. Mechanical dredges
(clamshell bucket} also are common in the marine sand mining industry through a number of smaller
companies. These stationary mining systems are favored in Japan, in spite of the large holes
created in the seabed (about 5-meters deep), hecause Japan’s seabottom undulates substantially,
and coastal trawling for bottom fish is not popular (Rock Products, 1989). Recently, with mining
companies moving further offshore, new large-capacity submersible pumps have been designed
that reportedly enable extraction of marine aggregate in water depths up to 100 meters (see
Figure 5).

The other major marine sand and gravel mining area is northern Europe, mainly in the North Sea,
where about 100 dredges annually produce 20 to 30 million cubic meters of sand and gravel,
largely for use as concrete aggregate. Some countries report offshore sand mining for beach
restoration projects as well. The U.K., the Netherlands, Denmark, and France have been the major
producers. The U.K., which started the industry in 1925, has a fleet of 48 sand and gravel
dredges (37 trailing-suction dredges and 11 stationary dredges) and produces about 16 to 20
million cubic meters per year from marine mining--an estimated 15 percent of its total construction
aggregate. Locally along its coast, the marine aggregate contribution exceeds 50 percent. Four
major dredging companies produce more than 90 percent of the U.K.'s marine aggregate
production, operating large fleets that include high-capacity ocean-going vessels. The U.K.
government policy is to encourage marine mining extraction (where environmentally acceptable)
because it reduces pressure to mine onshore land of agricultural or enviranmental value. About

1 to 3 million cubic meters of seabed aggregates are exported from the U.K. to France, Belgium,
Hoiland, and Germany.
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Figure 6. Marine Aggregate Extraction,
1990 Reported Production
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Source of data: International Council For the Exploration of the Seas, 1991;
{Japan--personal communications).
* Also reported additional marine sand production for beach nourishment purposes.

In the U.K, the Crown Estate controls the nonfuel mineral rights on the continental shelf. The
Crown Estate grants licenses for prospecting that are exclusive to the licensed company or
companies, short term, and closely defined. After prospecting, if the area contains sufficient
extractable reserves, the company may apply for a mining license. Then, a process called the
Government View Procedure (GVP) begins, which involves extensive consultation among various
government departments, local coast protection and planning authorities, fisheries interests, and
offshore operators. If the GVP reveals a risk from dredging of adverse effects on the coastline, or
if consultation within government departments results in an unfavorable "government view," the
license will not be issued. A major source of opposition to granting new dredging licenses comes
from the fishing industry. If the GVP is favorable, a license may be granted for a period of 25
years with royalties reviewed at 10 and 20 years (licenses are reviewed for compliance every 6
months). The license stipulates the area, the amount of material that can be extracted annually,
the commercial terms, and any government-specified requirements. In the U.K., there are about
100 production licenses covering 5 main offshore areas.

The Netherlands possesses a very large, experienced. and advanced dredging industry. The
Netherlands is a recognized world leader in dredge engineering research, beach nourishment,
construction, and study of environmental impacts from dredging. There are about 60 trailing-
suction hopper and 116 suction dredges in the Netherlands. Some equipment is engaged
worldwide in all types of marine construction work. The world’s largest dredge, buiit in the
Netherlands, was launched in May 1992. It can dredge to a depth of 80 meters and the hopper
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capacity is 11,750 cubic meters. Material can be discharged using any of three methods {through
bottom doors, pumping ashore up to 5 miles, ar pumpout through a fail pipe to 300 meters depth).

in both Europe and Japan, the initiative for obtaining rights to mine resides with the applicant.'s
Tvnically. upon application, governmental units will review the application in terms of the proposed
acuvity size and location, with concerns for shoreline and environmaental protection. Allocation of
mining rights can be exclusive to the first applicant or non-exclusive to many companies. The size
of the permitted area is specified as well as when mining can occur during the vear. All countries
impose some combination of upfront application fees and rovalties due the government for each

unit of material removed.

In Japan, seabed mining is regulated primarily by the prefectures {roughly anatogous tc a U.S.
State). Applicants (usually an association of firms) must submit a mining application to the local
government authority which reviews the appiication reiative to specific ragulations that govern
mining off its coast ienviranmental control, sea traffic, offshore structures, fisheries, etc.) Because
Japan is one of the leading fishing countries in the world, the biggest concern over seabed mining
has been raised by fishery interests. Due to the depletion of sand in shallower waters, increasing
contlict with fisheries, and recent concerns about increasing coastal erosion, the Japanese
government has been calling on companies to move operations to deeper waters {50- to 100-
meters water depth).

3.2 Public Sector: U.S. State and Federal Agencies

Jurisdiction over mining activities in U.S. offshare waters is divided batwean tha Fedaral
Governmant and the coastal States. Coastal States manage the resgurces focated within the
territarial sea (within 3 miles of the coast, or within 3 marine leagues of the coast offshore Texas
and the west coast of Florida).'® In 1983, the U.S. extended its "soveraign rights and
jurisdiction” over the natural resources of the ocean out to 200 nautical miles--the FEZ."? The
MMS is primarily responsible for administering the DOI's role in activities associated with mineral
resource development on the Federal OCS. These activities relate to the leasing, exploration,
development, production, and royalty management of these mineral resources. As discussed in
Section 6.1, the MMS exercises autharity, under section 8(k) of the Quter Continental Shelf Lands
Act. over mining on the QCS, beyond State seaward boundaries. Additionally, offshore mining
activity i1s subject 0 a variety of other Federal laws and regulations, that may influence if or how
mining can take place in U.S. waters.

' The U.S. is the anly country which has a cash compennve bidding process for conveying manne hard
mineral development rights to private compames, but Australia and Canada are considerng 1mplementing
bidding systems for cases where competitive nterest :n the resource exists.

"® In 1888, President Reagan issued a proclamation extending the U.S. tecritgrial sea fram 3 ta 12 milas ta
protect national securty interests; however, no State seaward boundary has bean increased to this distance.

7 The area encompassed by the UW.S. EEZ is vasi--3.9 billion acres of submarine land tapproximarely 1.7
times the 2.3 billion acres of onshore U.S. terntory). Water depths vary from the shailow continental insular
shelves, where surface waves atfect the seabed. ta regions where depths exceed 4000 meters {National

Research Counce, 1989).
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Federal Activities

From 1354 through 1980, MMS completed eight OCS nonfuel mineral lease offerings for salt,
sulphur, phosphate, and hard minerais (gold). To date, there has not been a lease sale held for
OCS sand and gravel resources. Limited industry interest to date in prospecting for sand and
gravel is reflected in the limited number of geological and geophysical permits issued by MMS far
the OCS.

In 1983, MMS established a Headquarters Program Office to provide policy and direction on a
national initiative to develop the marine mineral resources of the U.S. Outer Continental Shelf.'®
The MMS’'s Marine Minerals Program has a core staff of 14 in the Office af International Activities
and Marine Minerals. This office functions as a liaison for agency involvement in international
activities, provides policy direction for management of OCS hard minerals, and regulates marine
hard mineral resources on the OCS. Eight professionals in two divisions of INTERMAR are
responsible for the marine hard minerals program for the entire OQCS. Other MMS cffices from
Headquarters and the four OCS Regions assist INTERMAR with leasing, resource evaluations,
environmental analysis, and operational aspects of the program (see Section 7).

In 1989, in response to industry’s request for improved regulatory certainty, MMS enacted a three-
tiered regulatory program governing hard minerals mining in Federal marine waters. Regulations
cover prospecting activities related to geological and geophysical exploration and scientific
research, leasing of hard minerals, and post-lease operations.

As it has evolved, MMS's Marine Minerals Program has as its near-term focus, sand tor coastal
restoration, and sand and gravel for domestic construction aggregate needs. Mid-term and long-
term projects include investigating cobalt-rich manganese crusts and phosphorite, but these
activities are not within the scope of this report. The MMS is currently working with 16 coastal
States in cooperative projects for purposes of evaluating and achieving the potential of the OCS as
a domestic source of sand and gravel (see Figure 7). A brief description of each near-term project
under MMS Federal/State Cooperative Arrangements is provided in Appendix B.

Many other Federal agencies have some direct responsibilities for activities on the OCS and in State
waters, and must be consuited in the overall mineral leasing process. For exampie, other than the
overall leasing and management responsibilities of MMS (including appropriate environmental
impact documentation in accordance with the National Environmental Policy Act (NEPA)), review
and clearance from other agencies is required, for example, from the Department of Commerce
with respect to ocean fisheries management and administration of the Coastal Zone Management
ACT; from the Enviropnmental Protection Agency {EPA) with respect to the effects of mining and
processing on the environmant; and from the ACOE and the Coast Guard for dredging and
navigation effects. All affected agencies, including the EPA, will review any NEPA documents. A
further discussion of these agencies and their responsibilities as they relate to MMS OCS hard
mineral activities are listed in Appendix D.

'® This was in support of the President’s March 1983 Exciusive Economic Zane proclamation extending
U.S. ocean jurisdiction to 200 miles and the policy behing it that asserted the national security sigrificance
and importance to the U.8. economy of this area as a future source of strategic and other minerals.
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Figure 7. MMS Federal/State Cooperative Arrangements,
OCS Sand and Gravel
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The ACOE has a wide range of responsibilities involving design, construction, operation and
maintenance activities related to harbors, navigation waterways, and coastal and wetlands
protection. Through its civil works program, the ACOE works with States to identify and assist in
the construction of projects (cost-shared with States) for coastal restoration and protection against
erosion, including beach nourishment.

The ACOE is also involved in virtually every navigation dredging operation performed in the United
States, dredging about 210 million cubic meters of material each year. Beneficial uses (including

use as material for beach nourishment) is a potential form of disposal for much of this dredged
material.

An ACOE-authorized project is one alternative for States and local governments to pursue for beach
erosion control. Such projects may use dredged material from navigation projects or be conducted
as a special project (typically requiring authorization from Congress) designed for protection of
shores and wetlands.

Whether States undertake shore protection efforts independently or through ACOE-authorized
projects, the DOl advises that, if sand and gravel from the OCS is identified as source material for
projects, the OCSLA requires issuance of a mineral lease by the MMS prior to sale or removal of
any sand and gravel. {See discussion in Section 6.3 and Appendix D.)

State Activities

All coastal States have unique statutes governing exploration and mining on State lands, including
offshore areas under State jurisdiction (see Appendix E). The States, as general purpose
governments, also have water quality, wildlife, coastal zone management, and other laws that
affect seabed-resource development. Typically, States require intergovernmental coordination and
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consultation with environmental and coastal management agencies and some require special public
hearings.

There is currently little marine mining in State waters. Sand, gravel, shell, and possibly placer gold
are the only materials currently having near-termn commercial market potential. Existing operations
under ‘'eases or permits issued by individual State governments include sand and graval dradging in
the Ambraose Channel in iower New York Harbor; sand and gravel dredging in Lake Erie; sheil
extraction ofHfshore Louisiana; fossil oyster shell dredging in Chesapeake Bay, Marviand: sand and
shell mining in San Francisco Bay; and a gold mining operation (now shut down) offshore Nome,
Ataska. Also, there are numerous State-sponsored, noncommercial beach restoration programs
using otfshore sand from State waters.

Coastal States have increasingly focused on beach restoration projects in response to a growing
awareness of erosion problems. In most cases, projects have been funded by a combination of
Federal, State and local sources. Such projects include;

® In Ocean City, Maryland, the ACOE spent $44 million--cost shared by Federal (685 %), State
(17.5%). and tocal {17.5%). governments--in a 3-year restoration project which included
pumping about 5 miilion cubic meters of sand from State waters to replenish 6 miles of
beach. Proponents say such projects are needed to protect valuable real estate and
encourage vacation visitation--each summer, Ocean City has about 4 million visitors and
generates about $85 million a year to the State in tax revenue. After a January 1992 storm,
an additional 1 million cubic meters of sand was pumped onshare at a cost of $12.2 million
(Federal cost share was 75%). State officials claimed that the previous beach replenishment
project prevented more severe storm damage, which could have run as high as $93 million
without the added beach area.

® In Florida, beach restoration is an acceptad methad used to control beach erosion. Beach
restoration provides protection for upland properties and maintains a recreational beach, In
the late 1970's, $64 million was spent replenishing Miami Beach 'with 13 million cubic meters
of sand. There are numerous projects undertaken annually {typically involving the ACQE) to
replenish Florida beaches.

® In the Guif of Mexico, as of 1989, 35 beaches were replenished with varying degrees of
success. Abgut BO percent of the projects received some Federal funding. Fifteen percent of
the Gulf restoration projects have been fully funded by State and local sources. Some
communities canngt meet_Federal funding requirements, nor are willing to pursue the lengthy
Faderal funding process. Delays assaciated with the process have led soma communities to
fully fund their own projects {Dixon, 1989).

Most coasta! States also collect and/or manage marine minerals data. About 20 coastal States
participate in MMS’s Continental Margins Program which funds State marine minerais research
under an annual cooperative agreerment with the Texas Bureau of Economic Geology. State
research projects focus on both petroleum and hard minerals and range from general surveys of a
State's seabed to detailed geologic studies and economic evaluations of specific mineral
occurrences.

3.3 Constraints on Marine Mining Activities

The mining industry, in general, contends that there are significant economic, institutional, and
legal constraints that diminish its current interest in marine mineral extraction. QOther than the
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current economic climate and low mineral prices relative to the high cost of ccean exploration and
development, the concern is with the uncertain legal and regulatory climate (discussed further in
Section 6). This uncertainty, coupled with yet-to-be-determined environmental protection
requirements, makes investment in marine minerals impractical because of high development risk.
Particularly with sand and gravel, sufficient onshore resources and low unit prices serve to sustain
interest in only land-based resources, but the aggregate industry recognizes that this situation is
changing and that, in the future, marine scurces may be the anly economic alternative in some

areas of the country.

Cost is one of the principal barriers to marine aggregate development. It takes a favorable
competitive position to justify the high costs. Cost will include not only mining, but the initial
investment in exploration, investment in mining equipment not readily available, and expensive
wharfs and processing areas. Further, there are less certain costs associated with permitting and
environmental studies that no doubt will be required.

Before any large-scale offshore aggregate production, much more resource information will have to
be developed for one or more specific areas. The existing data base can be improved to provide
more detailed information and encourage development. However, the level of detail narmally
required to open & new mining site will probably have to be developed by the aggregates praducer
once a prospective site is selected.

Compared to reguiations for land-based mining, the OCS hard minerals regulations and the
application of those regulations are uncertain 1o the mining industry (see Section 6). Current
regulations require that once money has been spent by an aggregates producer to identify a
prospective site, its availability is subject to an open bidding process where the high bidder gains
the right to mine. This is in sharp contrast to the normat situation where the miner gains contraol of
the property before any significant expenditure is made. If exploration and permitting are
successful, the miner is assured of having the use of the resource he has idantified.

Several provisions of the U.S. cabotage laws ithe Jones Act) inhibit the development of a domestic
marine mining industry.'® U.S. and foreign industry experts contend that marine mining in the

U.S. could benefit greatly from the use of mining vessels and technology now being used in
Europe, but current U.$, Customs Service interpretations of Jones Act prohibitions prevent use of
such foreign vessels in U.S. waters. For sand and gravel dredging. technology and equipment for
marine operations exist in the United States, but the number of vesseis that can operate safely in
the open ocean and that are capable of deep-water dredging for specific projects, is limited (see
footnote 13). New, state-of-the-art vessels and techniques for particular mining purposes are not

' The Jones Act refers specifically 1o Section 27 of the Merchant Marine Act of 1920 (46 U.5.C. 883),
but is popularly used to refer to several U.S. laws governing the domestic transportation of merchandise and
passengers by water. Under Section 27 of the Merchant Marine Act, foreign vessels are prohibited from
transporting mined materials to shore for processing or sale. Further, specifically with respect 1o dredging and
dredge-mining activities, another section of the iaw (46 U.5.C. 292) requires that any vessel engaged in
dredging activities in the U.S. must be U.S.-bullt. Additionally, Public Law 100-329 requires that any dredged
material that is transporied from points within the U.S.. within the EEZ, or between a point in the U.S. and the
EEZ, must be transported in U.S.-built, -owned, and -dacumented vessels. According to the U.S. Customs
Service, the combined effect af these provisions reserves the dredging trade in U.S. terntorial waters and the
EEZ to U.S built dredges and transport vessels only (transport vessels must also be U.S.-owned and
U.S.-documented.}
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now available in the U.S. and American shipyards have no experience in building such vessels,*
Thus, the fledgling U.S. marine mining industry may be caught in a dilemma where they are unable
to utilize new high-technology foreign vessels and reluctant to invest capital in placing new, high-
technology ship building orders with inexperignced and untrained American shipyards {Grover,
1330).

While mining of sand and gravel from the ocean bottom is common in several countries including
Japan and England, the activity is little known in the U.S. The public view of marine mining is
generally unknown, but proposals can expect to be met with concern. Impacts from land-based
mining lead to great public concern, particularly for new sites, and mining in the marine
envirconment will no doubt lead to serious questions by the public as well. Experience in other
countries demonstrates that marine aggregate mining can occur in an environmentally acceptable
manner with appropriate controls and safeguards. However, there is continuing, ongoing research
to ensure that any unacceptable environmental effects from dredging can be mitigated if the
demand fof maring agpregales contnues 1o prow (Ransom, 1387). Marine mining in the U.5. wil
require education and demonstrations ta show that mining impacts can be tolerated and are a
reasonable or better alternative to the costs and impacts of land-based mining.

&comm ion

Development of a domestic maring mining industry, like any economic activity, will be determined
by forces of product supply and demand. However, development will also be influenced by public
perception, environmental concerns, and regulatory requirements. When forecasts of economic
returns from ocean mining justify the high investment costs, industry can respond by developing
newv, appropriate exploration and mining technology. For marine sand and gravel extraction,
technology and ocean mining equipment exist now, as thay do for the resources to perform beach
restoration. As managers of OCS minerals development, the DO! and MMS should seek to identify
and remove any barriers to the development of a viable industry. First steps should include
consultation with other Federal agencies (e.g., U.S. Customs Service, ACOE, USGS) and private
industry to identify measures which would improve the iegal and regulatory framework governing
ocean mining and to adopt measures which would heip broaden the Nation's knowledge of the
resource base for OCS minerals.

Over the years, regulatory mechanisms for managing marine sand and gravel extraction in foreign
countries have evolved in order to address the concerns expressed by other ocean users {such as
the fishing industry) and the issue of potential coastal erosion. The experience of foreign
governments in the planning, permitting, and management of marine aggregate extraction can
provide valuable insight for approaches that can be used in the U.S. offshoce mining pragram. In
particular, the U.K. experience shows that potential conflict may be avoided by early identification
of the location of economically recoverable mineral resources refative to sensitive areas for fisheries
and areas of potaential coastal erogion. Also. the U K. Governmant View Procedure and
consultation mechanism with fisheries concerns should be examined for its applicability in the
United States.

 New foreign vessel designs provide capabilities for deeper water dredging, for muitiple applications and
discharge methogs, and for shallow vessel draft enabling matenal untoading cluse to shore.
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4. Environmental Issues

Many studies have been conducted on the environmental effects of marine aggregate dredging.”'
Initial impacts can vary from minimal to severe, and disruptions can range from short to long term.
The sensitivity of the area involved determines the extent of impact {Congress, 1987). The most
obvious effect on the offshare environment from marine sand and gravel dredging is mechanical,
due directly to removal of substrate and indirectly to redeposition of suspended sediment and
turbidity (Thompson, 1973). Dredging with a stationary hopper dredge (figure 2) will leave a deep
hole in the sea bottomn, but turbidity throughout the water column wiil be less than with other
dredging equipment. Trailing suction hopper dredges are suited to offshore conditions, and appear
to cause the least ecological harm and interference with bottom fisherles. To shallowly dredge
sand deposits over extensive areas, and allow a layer of sand tc remain might cause less harm than
to dredge deep pits cavering a limited area {Thompscn, 1973}, Depending upon the mining
scenario used, the trailing suction hopper dredge (figure 3/ could disturt a largar area of the geabed
but will remove only about the top 20 centimeters of the sea bottam in one pass, which would help
promote repopulation of the area. Clamshell {figure 4} and bucket-ladder dredging can create deep
holes or generaliy lower a large area of the seabed.. Turbidity problems are greatest with this type
of equipment because material washes out of the buckets throughout the water column as the
sand is brought up to the dreage.

The direct physical effects of tha mining activity on the local biology of an area is one of the most
critica! factors which must be carefully evaluated before operations can 1ake piace. Thefa will be
some degree of direct mortality in the mining area and the physical disruption from dredging can
alter benthic habitats. If the sediments in the project site after mining differ markedly from tha
original composition, then only limited recolonization of the mined area may occur or a diffarent
community may become established. The process of recolonization is largely dependent on the
environment at large and the nature of the sediment and habitat change (Drucker, 1891).

tndirect effects of the mining activities to focal bislogy may also be induced by increased turbidity
within the water column. Water quality changes associated with the increased amount of material
within the water column may rasult in the inhibition aof reproduction and growth in some organisms,
such as mollusks. while stimulating other populations, such as phytopiankton, due to the increased
nutrient content. Phytoplankton production, however, may also be affected by increased turbidity,
which alters photosynthetic processes by limiting the amount of light entering the water column
{Windom, 1976}, In localized areas, mining activities may also have the potential to interfere with
the seasonal migration of some anadromous fish species. Both bottom-dwelling and water column
fish populations mav be affected by the habitat disruption and sediment changes due to foss of
specific food sources.

Some reduction in fisheries harvest could occur from displacement of individual fishermen in
dredging areas [but this should be localized and of fimited duration). Regional commercial harvests
should not be affected by mining operations, unless areas of higher sediment toxicant levels were
introduced into the water column, which could affect harvests of mollusks and crabs. In some
cases, the scarps (trenches and pits} left in the sea floor by mining gperations are seen as a
positive impact by recreational fishermen as they tend to attract many prized recreational species.
Past experience in New York Harbor, where there are bottom areas disturbed by past mining, has

2" The most recent summary has been prepared by Hammer et al, 1993, which aisg discusses in detal
poss:ble mitigation measures. The executve summary of thig study is forwarded with this report.



B U.S. Outer Contirental Shelf Sand & Grave! Rasources 21

shown that these areas create new micro-habitats that are very effective in attracting existing and
new fisheries resources.

The following section discusses some of the potential impacts to the environment that could be
expected from marine mining of sand and gravel. Many impacts wil! be essentially fimited to the
mined areas and the period of mining; other effects, mainly seafloor and habitat alteration, may last
tor several years or longer. Impacts discussed fall into five categories: turbidity, sedimentation,
seafloor disturbance, coastal erosion, and onshore activities.?? Potential impacts from mining
must be assessed on a site-specific basis before a judgement can be made concerning the level of
severity. Additionally, In discussing potential environmental effects from marine mining, it is
impartant to note that marine sand and gravel production may serve to offset land-based
development and its associated impacts onshore, which may be more severe or direct {if located
close to popuiation centers)--e.g., dust, truck traffic, and noise. Such tradeoffs should be
considerad when examining the costs and benefits of specific OCS sand and grave) proposed
projects.

For the QOCS, potential impacts would be identified and appropriate mitigation measures determined
as part of MMS's environmental review process including input from interest groups and the public
during the early stages of this process. (See for axample: Final Environmental Impact Statement
{EIS) for the Norton Sound Lease Sale (MMS, 1991). This EIS document also contains an extensive
discussion of potential impacts associated with offshore dredging.)

Marine mining operations on the 0CS would have to conform to MMS operating regulations (see
section 6.1). A lessee is required to conduct activities in accordance with applicable lease
stiputations and the MMS approved operating plan. Lease stipulations are restrictions or required
mitigation measures to protect against adverse impacts to marine biota or other marine organisms,
or to other aspects of the marine environment associated with the offshore operation.

4.1 tmpacts of Mining on Fisheries

Turhidity Plymes

Turbidity routinely occurs as a natural resuit of rough weather conditiocns and from discharge of
sediment-ladaned rivers into the ocean. It can also result from fishing activities (e.g., trawling
operations, scallop dredging), harbor dredging, military maneuvers, and construction at sea.
Turbidity is a fairly commaon occurrence in nearshore areas, so various plant and animal species
have become somewhat acclimated to it. Because natural turbidity occurs less often on the OCS,
effects from turbidity (especially if persistent} on the various species existing there is less well
understood. Turbidity plumes will be created by the resuspension of fine materials generated
during marine sand and gravel mining operations. Thess plumes may occur at the seafloor as the
dredgehead or cutter impacts the ssabed or at the surface if waste material is discharged overboard
from the operating vessel. in a continuous mining operation, a continually-renewed turbidity plume
is created. Sediment concentration in any one area decreases as the point of discharge moves
away, but is replaced by another area. Turbidity may also .occur as the dredged material is raised
10 the surface, dependent upon the mechanical system being used for material removal.

22 The discussion is not exhaustive. Far example, potential effects on air and water quality {e.g., from
spilled oil) associated with actual vessel operation is not discussed heremn. The likelihnood of significant
environmental effects from actual vessel aperation only is extremely low (MMS, 1988}, The reader is referred
ta the study by Hammer, et al, tor additional informatien.
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The settling charactaristics of the plume and the manner in which this material will behave within
the water column is largely dependent upon the specific properties of the dredged material,
including size distribution, specific gravity of the individual particles. and their concentrations. The
largest of these plumes is normally created by systems designed to rejact fine material, such as silt
or clay, at the seabed during remaval of the seabed substrate or at the surface when non-economic
material containing a large amount of this fine material is discharged into the surface waters. In
operations which involve overwash or onboard processing of the dredged material, there likaly
would be more of a surface plume creared than in instances where the processing is undertaken
onshore, such as is done in the U.K. and Japan. Garvin et al, 1991, have developed a modeling
approach for turbidity piumes from dredging based on ambient conditions, composition of dredge
raterials, production rates and water quality standards. One of the products of the modeling is a
predictive nomograph which defines the operational window within which compliance with water
quality standards is certain with a high degree of confidence. The model can alsc be used ta
predict the areal extent and turbidity of a plume from a particular dredging operation.

The turbidity plume associated with marine mining for sand and gravel could locally affect the
fisheries resources inhabiting the area.?® Increased sedimentation may smother non-mobile
benthic dwellers within a few hundred maters of the mining operation (the distance will depend
largely on iocal bottom circulation patterns). Particulate matter may damage filter feeders and
gilled organisms. Additianally, the turbidity will reduce the penetration of sunlight into the water
column and consequently reduce primary production in the nearsurface areas. The increase in
turbidity will dissipate quickly with distance from the source and will disappear within days after
mining operations cease. Depending on the type of material disturbed on the seabed, the water
column may become enfiched with ceriain nutrients lleading 1o increased productivity in cenain
types of plankton), Such effects would be localized and would end with cessation of mining
operations or would be of short duration as mining moved to different areas (MMS, 1988).

Secondary préblems may occur if sediments, containing contaminated material such as heavy
metals, are released in the water column producing an increase in concentration of these metals
over normal background concentrations. Although the potential effects of these toxicant are very
dependent on the specific variables which may be found at each individual site, it is expected that
any effects would be more geographicaily wide-spread than the direct physical effects of dredging.
Contaminants introduced into the marine environment are rarely found in more than trace amounts
in the OCS. Moreaver, in natural mineral deposits exposed to seawater, the biologically active
metals are in essentially insoluble forms and generally are biologically inert {Cruickshank, 1987).
Due to factors such as dilution, precipitation, and adsorption, the release of significant amounts of
dissolved metals from mining operations is unlikely {(MMS, 1988).

Feeding, spawning, and migratory activities could also be disrupted by turbidity plumes. A review
of the current literature suggests that these effects are generally minor and of short duration. Fine
particles suspended in the warter column wouid, in theory, be most harmful to pelagic specises.
Researchers have concluded that fish such as mackerel, herring, and turbot will avoid areas of
increased turbidity. As a resuit, thay will be temporarily excluded from a portion of their

2 ncreased turbidity can also affect marine mammals. Sediment plumes might reduce the ability of
visualy feeding marine mammals to locate their prey and thereby diminish their feeding success. Marine
mammals could also be affected by marine mining activities through impacts associated with the release of
previously sediment-bound sources of toxicant, callision impacts, andfor noise. Effects should be minimal
because steps would be taken to avoid interacton with marine mammals, and mammals would be abie to
leave and feed outside the areas of plumes (MMS, 1288].
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geographic range. This dislocation will only be for a short time due to the rapid dispersion of the
suspended particles as the plume flows horizontally away from the mining site with the naturai
currents. Exposure to a plume can have toxic effects on some species but such effects are
dependent on the duration of exposure and the concentration of the particles. Sublethal effects
could be decreased growth of suspension-feading organisms. such as mallusks. and potential
decreases in normal physiological and biological functions which may result from increased turbidity
or elevated toxicant in the water column, Gill irritation and fin rot have been found in laboratory
experiments to be potential side effects of prolonged exposure. With the ability of pelagic fishes to
avoid the area of increased turbidity, gill irritation, fin rot, and other toxic effects will be minimized.

Sedimentation

The dispersal of the turbidity plume results in sedimentation as the particies fall to the seafloor.
Effects at the seafloor, particularly those resulting from resedimentation, the actual destruction of
the biota, and the change in seafloor topography, will generally be mare impartant than effects of
changes in the water column. The size of the area atfected can be minimized by subsurface
discharge or other techniques that force the particulate material to settle closer to its source,
resulting in a heavier accumulation over that smaller area {Cruickshank, 1987). For offshore mining
at Nome, Alaska, the MMS predicted sedimentation would be limited to less than 3 kilometers from
the dredge operation (MMS, 1891},

Potential effects on aquatic organisms are dependent on the feeding mode, life habit, degree of
mobility, and sensitivity of life stage {adults are much more tolerant in some spacies while juveniles
and eggs are in others). All of these factors vary among bottom dwelling species. It is anticipated
that major mortality of the benthic community will accur directly at the mining site and for a short
distance down current where smothering of benthic organisms from resedimentation would occur.
As the distances from the mining site increases, increasing numbers of species and individuals
would be able to survive the decreasing level of resedimentation. Additionally, potentially lethal or
sublethal effects may also be expected to occur, such as fouling feeding structures, increased
predation, and decreased prey. Overall, it is expected that the total area physically affected by the
mining operation would be well within 1 to 2 kilometers of the mining site. The less mobile
species, such as molusks, crabs, and some species of demersa! fish, will be affected to a greater
degree than the more mobile species. In addition. if a species demonstrates a higher degree of
habitat or location fidelity, it may be affected to a greater extent. The most susceptible fishery
specieg are the bivalve mollusks. Many of the cormmercially valuable species in this group can be
found in the well-sorted larger-grain-size offshora environment which would be potential sand and
gravel mining sites. Overall, there would not be the potential to affect the population level of these
typically wide-ranging species substantiaily, except for certain species having limited distribution
(MMS, 1988). The likelinood of such impacts would be carefully considered during environmental
review, and should, if possible, be minimized or avoided.

Qysters, quahogs, and lobsters (including eggs) may endure some increased sedimentation. Filter
feeders seem to have the highest tolerance ievels although there is a level beyond which any
organism will dis. Mussels and adult bay scallops are the only species that can suffer long-term ill
effects in tests conducted. In general, the potential impacts on invertebrates should be minor.
Bottom dwelling fish were found to avoid areas of increased sedimentation for spawning purposes.
However, effects from dredging on certain bottom spawning species (e.g., herring, winter flounder,
sand eels, rock sole} would have to be carefully considered, and avoided if possible, as the
spawning areas of these species may be affected by sedimentation.
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4.2 tmpacts to Seafioor from Excavations

Some negative impacts will ba experienced within the actual mining site. Slow moving and
stationary benthic organisms most likely will be destroyed by the dredge. The mare persistent and
wide ranging effects of offshore mining operations would be the modification of habitat. In areas
of higher energy, it is expected that the physical etfects would be evident for about one year or
lass--storm avents and the natural high energy regime in these areas should help to mitigate the
physical effects of mining operations. However, in areas of moderate or low energy regimes,
potential impacts could be greater or longer-lasting. The major concern resulting from habitat
madification would involve those species which spawn demersal eggs and have specific spawning
grounds. Disturbance of these spawning areas directly by mining activities or by resedimentation
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could affect the population lgvel of some specias if the activity is extensive enough {MMS, 1988).

A complete return of the site to pre-mining conditions can be slow. Recoclonization of the natural
benthic prey species of the fishery resources could take a number of yvears. |t has been estimated
that the average recovery period will be 2 to 3 years. Recolonization of the mined area by
neighboring communities is highly dependent on the similarity of substrates. To promote
recolonization, some of the pre-mining substrate should be left at the mine site.

Removal of sand and gravel deposits may expose boulders, lower the seabed, and create pits or
trenches. Fishermen have claimed that these occurrences pase problems for bottom trawlers. The
French have experimented with abutting dredging tracks to obtain a lower, level seafloor. Large
excavations of the seafloar in this manner can also result in aiteration of bottom currents,
longshore currents and wave patterns, which potentially can affect local sediment supply {see

section 4.4},
4.3 Multiple Use Conflicts

0CS mining may conflict with other seafloor uses, such as commercial pipeline and cable routes,
marine shipping traffic lanes, military/defense activities, archaeological sites, oil and gas activities,
as well as recreation and fishing activities. Maost conflicts can be anticipated and minimized or
resolved by regulation and negotiation during the planning process--prior to leasing and
development. Some conflicts, such as space use conflicts with fishing operations, can be
alleviated through coordination and/or notification. However, it should be recognized that, for
some areas of the OCS, mining would have to be closely monitored, restricted or precluded for
reasaons related to protection of the environment, conservation of resources, military activities, or
fisharias concerns. Coanflicts with fishing and military interests may be notable problems that
require particular attention {National Research Council, 1989). A process will be needed to ensure
that multiple ocean use conflicts can be identified and resclved.

Potential losses to fishing gear (pots, gillnets, long lines) can result from increased boat traffic in
the commercial fishing areas--from supply boat, tug boat and barge traffic. These effects should
be minimal, geographically-limited, and able to be mitigated.

Coastal areas of the country are an important recreational and economic asset, Doth to the Nation
and to coastal residents and tourists. Marine mining could be perceived to affect recreation
because of impairment of views, increased vessel traffic and loss of recreational area due to
construction of onshore facilities. All OCS mining would cccur at least 3 miles from shore, thus
impacts on enjoyment of view should be minimal. Other potential impacts related to vessel traffic
and onshore impacts would be thoroughly assessed during planning, though most such activities
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would likely occur in existing commercial marine areas. Marine sand mining for source material for
beach repienishment purposes sNouid nave a positive IMmpaCt on recreation ang tourism.

The National Marine Sanctuary Program, administared by the National Oceanic and Atmospheric
Administration, has designated 13 sanctuaries (11 in the lower-48 States: see maps in Appendix Al
to manage nationally significant marine areas. Specific areas are selected based on the need to
praserve or restore their conservational, racreatanal, historical, cultural, ecelogical, and/or aesthetic
values. Marine sanctuaries provide for multiple uses when consistent with the long-term protection
of the sanctuary. Each sanctuary management plan establishes the necessary and reasonable
reguiations to control activities within its boundaries. In existing sanctuaries, exploration or
deveiopment of cand and gravel is effectivaly prohibited due 1o a combination of seabed and

dischargs restrictions (NQAAY,

4.4 Coastal Erosion

The issue of potential coastal erosion generally relates to effects from dredging in nearshore or
shaliow water areas. Thus, recovery of sand and gravel resources fram the seabed in Federal
waters, beyond the zone where removal of sedimant suppiy could affect the coastiine, may be an
environmentally preferable alternative.

Physical oceanographic changes {currents, waves, erosion, and accretion) resuiting from alteration
of the seabed ara some of the physical factors which must be considered during review ot 2
proposed sand and gravel dredging operation. In nearshore areas, the removal of large amounts of
sand and gravel may adversely affect sediment supplies for adjacent beaches and could change
local wave and current patterns,®® resulting in a disruption of longshore sediment transport and
potentially contribyting to erosion. The lowering of the seabed in nearshore areas could passibly
cause increased wave energy particularly during storms that could lead to increased coastal
erosion. Some countries with marine mining activities are sensitive to the potential coastal erosion
problems and have taken precautionary measures. In Denmark, dredging for aggregates is not
parmitted within 300 meters of the coast. In the U.K., policy precludes licensing within 3 miles of
the coastline ar in water shaillower than 18 meters, but this policy is not absolute.

The likelinood of increased erosion from dredging operations is a site-specific issue dependent on
tha naturat dynamics of the area in question. In unusual conditions, it is possible that the
uncontrolled removal of sand and gravel from the seabed in Federal waters could contribute to
coastal erosion problems. Thus, potential physical effects from sediment removal must be carefully
evaluated before and during dredging to prevent erosion effects an local. coastlines resulting from
the mining operation.

4.5 Onshore Impacts
Resulting From Mining
While some nearshore dredging can result in deterioration of the shoreline due to sand drawdown,

removal of shore-bound sediments, removal of shore-protecting offshore banks, effects from
changes in wave refraction, and water turbidity; such impacts would be largsly eliminated by

% in Federal waters, it is unlikely that dredging would result in any changes in wave and current patterns
because the distance (beyond 3 miles of State waters) 1s usually well beyond the wave base (i.e. the battgm
area atfected Dy wavé acton).
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dredging in federal waters (see Section 4.4}. Typically, any dredging in Federal waters (beyond the
States' seaward boundaries) will be in deeper waters, likely beyond areas where dredging would
affect sediment movement and wave action. With effective controls, marine mining for sand and
gravel may prove to be an environmentally preferable alternative to shallow-water dredging and/or
development of large quarries onshore.

Pr ing and Tran ion

For marine sand and gravel production, it is unlikely that any processing of material will be done on
board the marine dredging vessel because of the need for large volumes of fresh water to wash the
material®® and potantial problams associated with disposal of the watar and gilt from the sand
dewatering process. Thus, any processing is likely to occur onshore. Because onshore
fransportation costs are high, marine sand and grave! must be unicaded and processed near
markets where transportation networks are adequate (likely to be major metropglitan areas}. Yet,
these areas have high land values and are increasingly experiencing land-use conflicts which ¢an
make finding an appropriate onshore processing site a problem. Locating an cnshore terminal wil
be critical to the successful supply of marine aggregates to markets.

Onshore processing of marine aggregates may effectively make use of under-utilized port facilities
and associated infrastructure. In many areas, ports have large numbers of abandoned and
decaving water-side facilities. The location of a sand and gravel processing area in the port could
be considered an economic improvement and contribute to port revitalization.

As with land-based mining and processing, the key environmental issues for onshore processing of
marine aggregate relate to the operation of the terminal and distribution of the sand to markets.
Onshore impacts will be associated with onshore pracessing,?® storage, and transportation of
material. The operation of a port terminal involves stockpiling of the raw material, washing to
remave chigrides,” and stockpiling a washed product for outloading. Local impacts can cause
community criticism associated with concerns about wash water disposal, noise, dust, and traffic,
Such environmental impacts are reguiated and usually require permits. By obtaining and complying
with permits, the impacts are expected to be mitigated to some degree.

The processed sand and gravel product will be 1oaded on trucks, rail, or barge for transportation to
market. Truck transportation is the most commonly used means to bring aggregates to market.

¥ Atthough sand and gravel for beach replenishment and fill material usually needs no processing. most
U.S. production for aggregate 1s processed in some way. Credged marine sand and gravel must be washed to
remove excess fine sand, saits, and clay, as well as excess chiprides, in order to meet specifications for use as

apggregate material.

¥ \sers of aggregates for purposes such as concrete, wilt have certain minimurn requiremeants or
specifications to which aggregates are expected to confarm. The sand and gravel must be processed
(washed, crushed, screened, and biended) in plants, to correct sizes and portions. Associated with the
processing ptant are stockpiles of material and in some cases waste sand deposits and settling basins. The
average area required for processing equipment, stockpiles, and transportatign circulation is about 10 to 20
acres (Johnson, 1966). However, in congested or high-rent areas, land-based processing facilities could be
squesezed down to a B ta 10 acre area.

2 The washing of materials for chlorides, unlike for silt or clay, will require discharge. While silt and clay
can be separated from the wash water and the water used again, that is not so for chiorides. Thus, there is
an mpact of ncreased fresh water consumption and the discharge of brackish water.
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Due ta high costs, producers will prefer to haul less than 20 miles to deliver their aggregates.
However, aggregate producers are reporting that the number of truck trips to markets is increasing
due to imposition of restrictive weight limits on trucks, leading to smaller amounts of aggregate
delivered per truck. Rail and barge transport of aggregates is on the increase in many metropolitan
areas where highways and sueels are often congested. Possible impacts from truck transportation
include increased noise, traffic, and road damage. Such concerns can be mitigated with
appropriate controls.

Some social, environmental, and economic benefit may be gained from supplying coastal markets
with nearby marine aggregates thereby reducing heavy truck traffic deliveries by road across
metropolitan areas from alternative land-based supplies.

5. Issue !dentification and Conflict Resolution
5.1 Public Perceptions of Qffshore Mining and Related Development

Much of the negative opinion attached to onshore mining may be applied 10 marine sand and gravel
mining unless appropriate steps are taken. The mention of onshore mining activities 10 the average
person conjures up images of strip-mining operations that destroy forests and animal habitats,
leaving a scarred landscape {even though government reguiations and industry practices are
attempting to address these problams). In genarat, word and event associations with mining of any
kind are negative. Given the relatively bad connotation the public associates with onshore mining
and the growing concern for the environment, it is likely that marine mining will be viewed as
inherently incompatible with the marine environment. For this reason, the public perception of this
issue must ba addressed early, for it very well may be the deciding factor in a proposed offshore
marine mining project.

Social scientists commonly define perception as being more transitory than an attitude or a belief
that is dependent on the individua)’'s immediate past axperience with the issue. Hence, perceptions
are easier to change. For this reason, the undertaking of any marine sand and gravel mining
activity should be conducted with an open, informative, highly interactive process. Many issues
will have to be addressed. First, the public need for this public resource will have to be made very
clear. The public should also be made aware of the many problems facing the continued mining of
onshore sand and gravel deposits. These include restrictive zaning regulations, increased fand
values, building on deposit sites, and prohibitive transportation costs. Current experience with
sand dredging {(e.g., channel maintenance and beach nourishment projects) should be stressed as
examples of the public benefits derived from marine sand and gravel mining.

The growing need for sand and grave! for use as construction aggregate is a prime example of why
marine mineral mining is necessary. Many urban coastal areas are rapidly expanding while their
onshore sand and gravel reserves are being depleted. Offshore deposits could be a cost efficient
source to fill this need. The public needs to be aware of these various aspects of marine mining.
Conveying this information through various means (e.g., newspaper anicies, the "Rotary Club
Circuit™, etc.) will help increase public awareness of the issues. An upfront, "nothing-to-hide”
approach furthered by the Federal Government or other appropriate marine mining regulators should
make the public more willing to listen to a specific project proposal. If we have learned anything
from the proposal to incinerate hazardous wastes at sea, it is that the intended purpose and need
for the process or product be effectively communicated to the public and government
decisionmakers before a specific project is proposed. There should be a concerted effort to inform
all interested parties at the earliest stage possible on alt anticipated impacts associated with
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offshore marine mining and on what is to be done to mitigate them. For impacts that cannot be
mitigated, the public should be provided a clear cost-benefit analysis to determine whether the

need for the project outweighs the anticipated impacts.

Once the general need for the product is understood, the public will next want 10 xnow how the
industry will be regulated. The current debate over the applicability of QCSLA Section 8(k) to
marine mining needs to be resolved. If it is not, continued industry discontent over the current
legal regime, for reasons stated in Section 6.3, Legal Framework, will make resaurce devalopment

even more uncenain and unpgredictable.

With regard to maringe mining, there must be a true partnership with the public in the
decisionmaking process. If the perception is that it is 3 unilateral Federal Government decision, this
perception will foster appasition based on the process as well as on proposed impacts. Under a
democratic system of government, the public has a right to participate and be involved in decisions
that affect them. {f true public involvement does not cccur in the decision and plaoning process it
will assuredly occur in the public hearing process, where more time may be spent defending
decisions ex post than would be reguired to incorperate public viewpoints before management
decisions are mada. Participation of diverse public interests in the procass will pravide a
mechanism for incorporating a range of social values as well as a forum for debate and compromise

{Hanna, 1992).

At the very least, the public will demand a decisionmaking process that attempts to take ali
factors, especially environmental, into consideration. A holistic approach to marine sand and gravel
mining management utilizing the best management practices is needed. The best management
practices entail a process which takes into consideration all possible situations and attempts to
mitigate against any detrimental effects. A narrowly focused or limited process will be seen as
environmentally dangerous and will invite public opposition. Top priority should be given to
environmental concerns because of the public’s interest in ensuring environmental integrity. The
public and those affected by the mining project must be provided with a meaningful role in the
project decisionmaking process, or they will be apt to oppose it, @ven though the project is well
planned, mitigated, and necessary.

An additional aspect of marine mining and public perception is that the industry has to be seen as
environmentally conscious by pursuing environmentally safe management and production practices.

Recommendation

The Committee recommends the following for dealing with public perception regarding nearshore
mining of sand and gravel:

® A number of various public forums should be used (i.e., workshops, town meetings, media
round tables, and public hearings) to avail the public of any issues, especially in the context
of the need for sand and gravel before a specific project is proposed, but after one or more
industry members have expressed serious interest in developing an offshore mining operation.
State and local officials should be involved in these public forums.

¢ Full disciosure of the project’s associated impacts from exploration, processing, and site
restoration, and the plans being considered to mitigate negative impacts. Predictions of
impacts must be very solidly-based, not speculative.
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® Public participation needs to be internalized in the administration and management of the
MMS program. Decisionmaking should include affected public and governmental entities,
inciuding local and regional authorities, as partners.

# Periodic monitoring and progress reporting to the public and responsible government agencies
should be required.

® Prior to project approval, consideration should be given to which mining methodis) and
environmental protection approaches will provide the greatest likelihood for acceptable
recovery of the mined area. A comprehensive mitigation plan could include an impact
assistance or revenue sharing mechanism.

6. Legal Framework: General Considerations in Hard Mineral Leasing and
Development

6.1 Current Legal Regime and Regulations

The OCSLA, as amended in 1978 (OCSLA, 43 U.5.C, 13317 et seq [1982]) and associated
regulations (30 CFR 250-270) were designed primarily to govern leasing, permitting, collecting of
data, and operations for cil and gas on the OCS. However, Section 8 of the OCSLA does provide
explicit authority for the Secretary of the Interior to grant leases for sulphur and other nonfuel
minerals such as sand and gravel on the OCS on the basis of competitive bonus bidding and under
such terms and conditions as he may prescribe at the time of offering the area for lease.?* During
the period from 1954 through 1988, B lease offerings were completed under OCSLA Section 8
authority.

In January 1989, MMS completed a second set of regulations specifically governing prospecting,
leasing, and operations for OCS minerals other than oil, gas, and sulphur (30 CFR Parts 280, 281,
and 282). These new reguiations were in response to requests from industry for increased
regulatory certainty concerning OCS hard minerais development and in recognition of the
differences between OCS oil, gas, and sulphur activities and activities associated with the
exploration and development of other OCS minerals. Because of the many different mineral
commodities available on the 0CS,?® the regulations were designed so that each situation would
be dealt with on a case-by-case basis in cooperation with adjacent States and with apportunities
for public involverment at each step in the process. The case-by-case concept was selected in
order to provide a practical approach in dealing with the variety of mineral resources found an the

% The OCS hard minerals {other than sulphur) lgasing and development is authorized by Section 81k} of the
OCSLA which states:

ftihe Secretary [of the Interior] is authorized to grant to the qualified persons offering the highest
cash bonuses on a basis of competitive bidding leases of any mineral other than oil, gas and
sulphur in any area of the outer Continental Shelf not then under lease for such mineral upon such
royalty, rental, and other terms and conditions as the Secretary may prescribe at the time of
offering the area for igase.

# Hard minerals In the UCS incluge over 80 aitterent commodities. OCS mineral deposits having near-
term economic potential include heavy mineral placers containing gold, chromium, platinum-group minerals and
titanium; possibly phosphorite resources; and sand, gravel, and shell for construction material, fill, and coastal
restoration,
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OCS, different environmental settings, and the changes in technology that might be used for
explaoration and mineral development.

6.2 Comparisons with Qil and Gas

As with OCS oil and gas regulations, the hard minerals regulations are based on the lease sale
framewaork, required by the OCSLA, to convey minerai development rights. Presale mineral
prospecting and exploration for commercial purposes can only occur under a permit issued by the
MMS, and resulting information must be made available to the MMS {but will be kept confidential
for a specified period of time). Mineral development and production can only occur under a lease
that has been obtained through the competitive bidding process. Once the mineral rights are
obtained, operations on the lease can only begin after a delineation, testing, and/or mining plan has
been submitted to, and approved by, the MMS.

The OCS oil and gas program is guided by a schedule of sales and policy provisions from the
Comprehensive OCS Natural Gas and Qil Resource Management Pragram document (as required by
OCSLA Section 18). There is no such sale schedute for OCS hard minerals. Therefore, the new
regulations provide that upon request for a mineral lease sale, the MMS may begin a lease sale
process. The regulations provide for a State/Federal task force approach as a mechanism for
identifying, and possibly resolving, issues early in the process. This task force functions as a forum
for comments from State and interested parties at various stages in the lease sale process. The
focus of the task force typicaily will be to assess economic feasibility, to coordinate on
environmental matters, and to resolve issues of mytual interest. The task forces do not make
leasing decisions.

The regulations also specify various terms and conditions for hard minerals leasing under the
competitive bidding system. A sand and gravel lease can be issued to the high cash-bonus bidder
for an initial term of 10 years {up t© 20 years for other minerais), and ¢an continue as long as there
is production. Appropriate rentals and royalty rates are determined at the time of sale as are lease
stipulations and any mitigating measures adopted as a result of presale environmental analyses.

The planning process for the 1389 hard minerals (gold} lease sale offshore Nome, Alaska, was
conducted under the new regulations. The regulatory regime appeared to be sufficiently broad and
flexible to respond to circumstances as they arose in planning for this sale; however, criticism of
this sale process stemmed from the often stated view that the OCSLA is not the appropriate legal
regime to govern OCS hard minerals and the resuiting regulations based on the required compatitive
cash-bonus bid leasing system such as for oil and gas lease sales, were also perceived to be
inappropriate for governing this sale planning process.

6.3 OCSLA Provisions for Hard Minerals Development: Viewpoints on Their
Adequacy

The BOI has taken the position that the OQCSLA provides an adequate framework for management
of hard mineral resources: Section 8(k) provides specific legal authority and responsibility for the
leasing of minerals other than oil, gas, and sulphur on the OCS. This authority and responsibility,
exercised in conjunction with the 20 other sections of the QCSLA which are applicable in whole or
in part, and other laws (e.g., the National Environmental Policy Act, the Coastal Zons Management
Act, the Endangered Species Act, etc.], provide the Secretary with adequate flexibility and
guidance to establish and administer an OCS minerals leasing and mining program.
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Howevgr, people within industry, cosstal State and local governmants, and the environmental
community have stated that the QCSLA is not the appropriate enabling legisiation for marine mining
in the EEZ.%° They contand that tha OCSLA Section 8(k) authority is not sufficient in scopa or
depth to govern OCS hard minerals development and feaves far too much discration to the
Secretary in the development of a sound program with appropriate environmental safeguards.
Further, they believe the OCSLA is deficient with respect 10 providing clear statutory authority
regarding jurisdiction over the minerals of the EEZ when located beyond the geologic continental
sheif.” Authority to lease offshore minerais is limited to the 50 U.S. States. Therofore, there
currently is no legal autharity for minaral leasing in the EEZ’s of the 1.5, overseas possessions,
trust territories or islands not having the status of States of the Union. This limitation is imporant
when considering tha minaral potential in areas like offshore Johnston Island where there is some
limited industry interest in future development of cobalt-rich manganese crusts.

Some coastal States and environmental groups contend that environmentzl sateguards and public
participation provided in the 1978 amendments to OCSLA apply to ¢il and gas activities and do not
automatically extend to hard minerals mining. There is a concern that public input. meaningful
consultation with affected States, and environmental and other important considerations will not be
adequately addressed for OCS hard minerals development under axisting applicable OCSLA
authority. Further, there is no provision within the OCSLA for revenue sharing to heip coastal
States offset costs and impacts from offshore mining.

The mining industry’'s view is that OCSLA Section 8(k} language is a disincentive to pioneering
investment. Spacifically, they baltieve that unpredictable access tailored to oil and gas practice--
and in particular the competitive bidding with upfrent cash-bonus bid requirement--should not be
imposed on a fledgling indusiry dealing with minerals of unprediciable value. Such an approach
stifles exploration and industry interest because there is no assurance that prospecting afforts wilt
be rewarded: despite exploration costs incurred to delineate a commercial deposit, the explorer
may have to bid against othars who may have invested nothing.

The aggregate industry agrees tnat the OCSLA provision for competitive jease sales limits interest
in the QCS as a potential alternative source to land-based sand and gravel resources. Given that
the sand and gravel resources of the OCS are not adequately explored, industry would have 10
expend substantial risk capital to delineate commercial deposits and, under requirements of the
QCSLA, must nominate these resources for competitive sale with no guarantees of obtaining the
mining rights once the resource is identified. Without a provision for pricrity rights to any mineral

.® |n 1983, President Reagan praclaimed a 200-mile EEZ for the U.S. Within the EEZ, the U.S. has
sovereign rights for the purpose ot explaring, developing, conserving, and managng ihe mineral ang other
natural respurces of the seabed.

3 The DOt Solicitor has concluded that OCSLA leasing authority is applicable to the EEZ and beyond
whenever the continentat shelt extends pevond 200 mites. {This decision is based in part ¢n the OCSLA
definitian of "outar Continental Shatf™ which rafers to submerged Jands “that appertain to the U.5. and are
subject to U.S. jurisdiction and control.” The Solicitor interprets this definition to mean that Congress intended
for the extent of the OCS [and OCSLA authority] to expand as U.S. jurisdiction and control expands,
consistent with changes in internatianai law.} Qthers, however, challenge this oginion and contend that
OCSLA leasing authority extends only to the hmits af the gealogically defined continegntat sheif, This issue of
OCSLA leasing jurisdiction within the full extent of the EEZ will not iikely impact OCS sand and gravel
develcoment because economic and technolagical considerations will limit resource development to relatively
nearshore resources within about 100-meters water depth.



32 W Report of tha OCS Policy Committes

discovered, the aggregates industry has indicated an unwillingness to invest expioration funds for
OCS resources.

Another problem with the existing legal authority concerns the potential use of OCS sand and
gravel resources for public works/coastal restoration projects. For such projects, the focus of the
mineral rights conveyance is to provide sand and gravel for a single-purpose, limited end-use
market--with no profit motive. The required compatitive, high-cash bonus bid approach for
conveving sand and gravel mineral rights creatas an unworkable situation bacause thera are na
means to ensure that the State or local government entity sponsoring a coastal restoration project
and requesting OCS mineral rights will win the lease in a competitive sale, nor can the Federai
Government dictate how the mined sand is ultimately marketed and used by the lessee. Under a
competitive leasing system, sales should be designed to encourage competitive interast, and
include the possibility of sand and gravel demand for various market uses.

Important gistinctions in mineral commodities and in the end use for commercial markats or pubtic
works projects are recognized in laws governing onshore Federal minerals. Certain hard minerals
like coal, potash, lead, and zinc are considered to be "leasable” minerals which can be conveyed
through competitive lease sales under the 1820 Mingral Leasing Act. Alternatively, "locatable®
minerals like gold and silver can be prospected for under the Mining Law of 1872, with fae title
granted upon proof of a commercial discovery. The "common variety" materials onshore such as
sand, gravel, pumice, and clay are conveved under the Materials Act of 1947, as amended in 1955
(30 W.S.C. 601). Under this law, sand and gravel on Federal onshore lands can be disposed of
through non-competitive sales contracts or through competitive sales for large volumes when more
than one company is interested. State and local governments are granted free use permits for
Federal sang and gravel, mainly for materials used in road construction. For OCS sand and gravel,
there is no comparable mechanism for noncompetitive contracts or free use permits to government
organizations provided for under the OCSLA.

6.4 Alternative Legal Frameworks--Previous Recommendations

Strong support for new, stand-alone legisiation has come from components of industry,
environmental organizations, and State interests, each of which has expressed to the Congress
dissatisfaction with the provisions of the OCSLA as it pertains to hard minerals. Representatives of
these groups formed a coalition in 1985--the EEZ Hard Minerals Working Group--to assess the
statutory and regulatory framework needed for U.S. EEZ hard minerals. This Working Group
established a set of consensus principles for developing new hard minerals legislation (see
Appendix C). From 1985 to 1989, Congress considered the need 10 lagisiate the conveyance of
development rights to ocean hard minerals on the seabed. H.R. 1260 was introduced by
Representative Mike Lowry {then Chairman of the Oceanography Subcommittee of the Merchant
Marine and Fisheries Committee) in 1987 and 1988 and H.R. 2440 was introduced in 1989 by
Representativa Walter donas. Thase legislative proposals, both known as the "National Seabed
Hard Minerals Act,” would repeal nonfuel mineral disposal authority of the OCSLA and substitute a
new legal regimea in its place. The draft bills incorporated provisions simitar to those of the Deep
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Seabed Hard Minerals Resource Act,*® and concepts and principles developed by the EEZ Working
Group.

The basic approach to conveying mineral rights under these proposed bills is through a non-
competitive system--exclusive rights to explore for nonfuel minerals in an area could be obtained
under a license with a priority right for the licensee to apply for a commercial recovery permit. The
rights to a license would be aliocated on a "first-come, first-served” hasis to eligible and qualified
applicants. Consultation with governors of affected States would be required before a license or
permit was issued. The task force approach would be the forum for consuitation and advice for
coastal State concerns on license ar permit approval. )

Each bill raquires a comprahensive program of research including environmental assessment,
resource avaluation, mapping, and charting. License or permit issuance would be tied to the
completion of sufficient research.

Both bilis provide far a fee schedule and roya'ty payments; the bills include revenue sharing with
affected coastal States to help provide for planning, and the mitigation of effects of exploration,
development, and related purposes. Jurisdiction is specified over minerals in the EEZ offshare U.S.
States, commonwealths, territories. and possessions. The Jones bill also includes a provision for
competitive bidding for licenses or permits when sufficient resource information exists. The bills do
not contain any separate provisions to govern disposal of sand and gravel for public works or beach

nourishment projects.

Legistative hearings were held on the bills, and representatives of industry, coastal States, and
environmental groups supported both bills. The DOI testified against the biils in favor of existing
authority of the OCSLA. H.R. 1260, as amendad, was approved and reparted by the House
Merchant Marine and Fisheries Committee {Fabruary 24, 1988--House Committee Repact 10Q-
1103, Part 1). Neither bill was ever taken up by the full House of Representatives (and a similar
bill was never considered by the Senate). There are no seabed hard minerals bills currently under

consideration by Congress.

Interest from industry and other groups to improve the current legal regime for hard minerals mining
by furthering new, stand-alone legisiation for seabed hard minerals has apparently waned due to
competing marine priorities, and possibly because of current unfavorable perceptions regarding the

economic development potential of hard minerals on the OCS. Unfortynately, failure 1o address

nd resolve legiti ncerns now would mean th legal/regul fram f ndygiv

n ropriate for hard minerais may n in pl when inter in ine mineral
h 1] n v m regli

32 The Deep Seabed Mard Mineral Resources Act [DSHMRA-30 U.S.C. 1407 et seq. [1982]) established a
system for U.S. companies to expiore for and recover manganese nodules on the seabed beyond the area
claimed by any National jurisdiction. The DSHMRA was viewed as an intenm legal regme under which
technology could be developad and explaration and development of hard minerals of the deep seabed could
occur until such time as a Law of the Sea Treaty enters into force. In general, the first acceptable application
receives exclusive prospecting rights for 10 years, and can be extended for & more years. A license is
obtainsd on the basis of a plan submitted to and approved by NOAA. Upon discovery of minerals, the licensee
nas a priority right to apply 'or a Commercial recovery permit.
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Recommendations

The subcommittee is firm in its conclusion that the present law (QCSLA) is not a suitable legal

regime to govern development of OCS sand and gravel resources. It is clear that without
significant modifications to the OCSLA or the development of new, stand-alone legislation for hard

minerals, industry will not develop these resources.

If the OCSLA and current MMS operating procedures cannot be formally modified to incorporate
these elements, new legisiation dealing specifically with hard minerals should be developed and

shoufd include these elements (not in order of priority}:

* A geparate means for conveyance of sand to be used for public works projects, notably
beach nourishment that should include a waiver of royalty.

+ A mineral rights conveyance procedure more appropriate for hard minerals than the
competitive process used for oil and gas.

* An effective Federal/State/local partnership in the decisionmaking process.

+ Competitive bidding should be considered ONLY if information about the distribution,
quantity, and quality of the resource is sufficiently complete to provide an acceptable levei of
risk to the industry. This will involve a major resource assessment program by MMS, USGS,

and the States.
7. MMS Marine Minerals Program

7.1 Present Structure and Resources

The Marine Minerals Program is implemented by the Office of International Activities and Marine
Minerals {INTERMAR) within MMS. INTERMAR functions as a liaison for agency involvement in
international activities and provides policy direction for management of marine resources on the
OCS. INTERMAR consists of three divisions: the Marine Minerals Activities Division, the Policy
Development and Planning Division, and the Internationatl Activities Division.

7.2 State and Local Government Interactions

The INTERMAR program emphasizes effective public outreach and communication to affected
governments, institutions, and organizations. Technical working groups or task forces have been
established in geographic areas where State and individual interests in marine resources have been
identified. These task forces help ensure State involvement in marine mineral issuges and provide a
focus for local input. Currently, 9 technical working groups or task forces have been established
involving the participation of 16 East Coast and Gulf Coast States. Six of these working groups
are focused on QCS sand for coastal restoration {see Section 3 and Appendix B for details).

7.3 Options for Dealing With Program Elements

Budget and Parsonnel

The Marine Minerals Activities Division is staffed by the Deputy Program Director, 3 professionals,
and a secretary. The Policy Development and Planning Division is staffed by the Deputy Program
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Director, 3 professionals, and a secretary. The other INTERMAR employees work on MMS
international activities. The budgetary history of the entire INTERMAR Program, containing 3
separate divisions and 2 total of 14 positions, has been refatively statc:

YEAR TOTAL EXPENDITURES
1989 $1.441 millien
1990 $1.304 miltion
1991 $1.575 million
1992 $1.553 million

A staff of 8 professionals in 2 Divisions is responsible for the marine minerals program for the
entire OCS. Moreover, most of the appropriations are expended on salaries and benafits and leaves
only $600,000 to $600,000 for study contracts. Although a large resource base is undoubtadly
present on the OCS, very little in the way of characterization and definition of these resources has
been accomplished.

Envirpnmental ims Program

tn addition to rasource characterization, a major increase in environmental studies tied 10 marine
mining effects will be necessary to make the minerals pragram viable. The Eavironmental Studies
Program {ESP) has been developed almost exclusively to support the needs of the OCS oil and gas
axploration and leasing program. The ESP budgat is about $20 million per year, and much of the
budget is already committed to long-term studies related only to oil and gas activities. The ranking
criteria used to select study projects is based on criteria unfavorable to programs with no lease sale
scheduied.

Two environmental studies related to marine minerals are currently underway:

* Maring Minerals Litarature Ssarch Study--A 15-month effart by Continental Shelf Associates. Scope is
waorldwide. {Final Report dated March 1933]. The Executive Summary for this study accompanies the
subcommittee’s Final Report. Study contents include:

» impacts analysis lan fisheries, benthgs, etc.)
* identification of data gaps

= mitigation technigues available

* availability and analysis of numerica! models

+ Benthic Repopulation Study--A cooperative agreement with the Florida Institute of
Qceanagraphy/University of South Florida. Signed April 27, 1992, the study will last 44 months, Study
sites are off the Tampa/St. Petersburg, Florida area. Three dredge sites are to be studied regarding
benthic organism repopulation over a 2-year period atter cessation of gredging. Equipment inCludes a
video/side-scan towed sled, box cores, and otter trawls.

Although some of the generic environmentai data developed through the oil-and-gas-related efforts
of ESP are certainly applicable to marine minerals, it is also true that development of marine
minerals has its own set of potentiali environmental problems which must be studied.

Because of the differences in the maturity of the il and gas leasing program as compared to the
maring minerals program, it is suggested that requests for funding under ESP in marine minerals
area should originate from INTERMAR directly. Moreover, selection criteria shouid not be based on
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the ranking criteria used for studies in oil and gas leasing thereby eliminating diract competition
with oil and gas environmental studies.

Recommendation

8.

Both the MMS and the DOI should re-evaluate the Marine Minerals Activities Division and
provide adequate resources 1o carry out its mission. One very small program office is not
adequate to design an OCS-wide program to develop marine minerals. Tha presence of
significant mineral resources on the OCS makes it imperative that MMS have a strong,
effective program with an adequate budget supported by the Department.

Funds should be provided to the Marine Minerals Activities Division to carry out resource
characterization studies starting in those areas where the need for minerals is greatest,

These studies could be accomplished through mechanisms similar to the cooperative efforts
presently in piace. Initiatives should also be developed to interest private industry in resource
exploration and development.

The ESP should ba restructured so that marine minerals related activities would not he in
direct competition with oil and gas related activities. Environmental studies will be crucial to
the development of marine minerais and both generic and site-specific studies should not be
subordinated to oil and gas studies.

The MMS should develop a viable community outreach program to educate the public about
offshore minerals. Such a program should have strang State and local gavernment input.
Demonstration offshore mining projects could be used to show that marine resource
extraction is feasible and environmentally sound.

Findings, Conclusions, and Key Recommendations

Based upon a 10-month effort by its Subcommittee on OCS Sand and Gravel Resources, the OCS
Policy Committee submits the following findings, conclusions, and key racommendations related to
OCS sand and gravel resources and to the MMS's role in managing them to the Secretary of the
Department of the Interior;

Findings and Conclusions

& Offshore sand is presently being used for beach nourishment, and the demand will increase

significantly in the near 1erm. New sources of aggregate material for certain coastal
population centers will be required in the near future, and within the next 10 years for other
coastal areas--the OCS can provide a practical source for much of the needed supply.
Therafors, it is advisable to plan now (by addressing pertinent environmantal, technological,
and legal issues) so that an appropriate program is in place when the demand for sand and
gravel aggregate extends to resources located on the OCS.

Offshare supplies of beach nourishment sand and aggregate are sufficient to meet spacific
market demands and could provide sources envircnmentaily preferable ta onshore
alternatives.

The general distribution of offshore resources.is understood, but there is a tack of sufficient
site-specific detailed information to support development and proper decisionmaking.
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Existing national policy and legislative intent are inadequate for guiding OCS hard minerals
development. There is widespread dissatisfaction with the present legal framework.
Industry's perspective is that the current legal framework is not suitable for developing

offshore resources.

Most of the existing information {environmental impacts, costs, technology) on offshore sand
and gravel development is concentrated overseas. For example, in Japan and the United
Kingdom, marine mining for sand and gravel is a long-established industry. The technology
developed and experience gained by these countries in dealing with economic and
environmental considerations could prove useful for future development of U.S. offshore sand
and gravel resources.

Information on environmental effects of ocean dredging is broad, but site-specific studies for
the U.S. OCS are needed. The framework for the Environmental Studies Program {ESP) in the
MMS is not adequate to provide needed information in a timely manner. The ESP is
improperly structured and funded to provide the kinds of information necessary to support
proper decisionmaking regarding the development of offshore sand and aggregate resources.

Public perception of offshore resource development is negative and is likely to be a dominant
influence on the future of the program. It is a primary concern that must be addressed. The
Subcommittee finds that public involvement and support are necessary to the future of the
program because the present system for dealing with these concerns is inadequate.

Key Recommendations

The need for more detailed assessment and characterization studies of OCS sand and gravel
resources should be met by expanded efforts in cooperation with the U.S. Geological Survey
tUSGS), U.S. Army Corps of Engineers (ACOE), and coastal States. A greater role for private
industry in hard minerals resource assessment {e.g., through working groups, cooperative
arrangements, changes in regulation to provide incentive measures, etc.) needs 1o be
encouraged. '

The MMS, congressional representatives, coastal States, industry, and interest groups should
work together in the development of new legislation that will provide a workable policy and
appropriate procedures for managing offshore hard minerals development. The resulting
regime should support the development of high-volume/low-value commodities. This effart
could begin through the initiative of the OCS Policy Committee.

Infermation to support OCS hard minerals development should be developed through a
modified Environmental Studies Program at MMS and from information already gained from
foreign offshore mining experiences.

There needs to be an effective information transfer mechanism to accurately convey real
issues to the public. Such a mechanisrn must be tailored to specific communities in order to
educate them about offshore mineral issues. A programmatic assessmant must be made to
determine who is the most effective messenger. The continued use of State/Federal task
force mechanisms is important.
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In 1988, a Policy Committee report on Improving the Process for Deveioping the 5-Year QCS
Oil and Gas Leasing Program {the "Shirley Report™®) provided the Secretary with
recommendations related to outreach and public perception. These concepts should be
extended to the marine hard minerals program as well.

Cemonstration projects should be pursued to build public confidence in technology and
increase public understanding of potential impacts and mitigation techniques. In the
development of program documents. public concern needs to be equally addressed with
science and technology.

The MMS must forge linkages with producers and users of mineral materials to foster
cooperation in the development of these emerging resources. The MMS should work with
major industry groups f{e.g., industry associations, ad-hoc working groups, marine mining
companies, etc.) and institute a forum to involve them in program development,

The presence of significant sand and gravel resources on the QCS and potential near-term
demand for these resources makes it imperative that MMS have a strong, effective and
adequately funded marine minarals program. The Department should give this program a high

priority in its budgeting process.

33 OCS Policy Committee task group report entitled, "lmproving the Process for Developing the 5-Year

0OCS OQil and Gas leasing Program™ {0.J. Shirley, Task Group Chairman), Sepiember 1988. A the request of
the Secretary of the Interior, the task group reviewed the process that the DOl used to develop the 1887
E-year program and made recommendations for improving the process for developing future programs. A
major finding of the task group was that program decisionmaking was often handicapped by a lack of
information on the attitudes of the public toward proposed actions and the lack of consensus viewpaoints
among parties participating in the process. Recommendations from the task group focused on establishment
of mechanisms that would help to identify potentially contentious issues, accurately gauge public attitudes,
and promote public outreach efforts carly in the process.
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Appendix A: OCS Sand and Gravel Resources Descriptions and Maps

Atlantic Continental Sheif

In assessing sand and gravel rescurces, most resegarchers divide the U.S. Atlantic shelf into three
broad geologic regions: {1} The North Atlantic region extending frorn Maine 10 the southern tip of
Long Island, which consists of mostly glacial fill and glaciofluvial outwash--sand and gravel
intermixed in some areas with silts and clays; (2) the Mid-Atlantic region dominated by Pleistocene
fluvial channels and deltas along with Holocene offshore bars or shoals; and {3) the South Atlantic
region, having a northern boundary in the vicinity of Cape Fear, North Carplina. The South Atlantic
region changes gradually from quartzitic fluvial sands in the north to predominantly carbonate sands
afong the Fiorida sheif.

Duane and Stubblefieid {1988) estimated volumes of minable quality sand on the Atlantic
Continental Shelf between the present shoreline and a water depth of about 40 meters {the
approximate maximum mining depth with current U.S. technology) as follows:

North Atlantic: 0.77 billion m*
Mid-Atlantic;  13.00 billion m®

South Atlantic; 1,60 billion m?
Total:  15.37 billion m?

Amato 119921, compiting sand and gravel maps of the U.S. Atlantic Continental Shelf at a scaile of
1:1,000,000, cited inferred sand and gravel resources to the 200-meter water depth contour at
750 billion cubic meters, and estimated that the total resources {including areas seaward of the
200-meter depth) at 2,400 billion cubic meters.

Figures A-1 through A-3, developed by the MMS, show areas of indicated and inferred sand and
gravel resources for the Atlantic shelf within both the 40-meter and the 100-meter water depth
contours. The cutoff at 100 meters reflects the maximum minable depth with emerging
technology. A more practical or economically feasible maximum water depth for the near term,
with currently available U.S. technotogy, is probably about 40 meters {Williams, 1986).

Gulf of Mexico Continental Shelf

Depositional environments in the Gulf of Mexico Continental Shelf vary from a fine-grained
carbonate platform along the southwest Florida coast 1o deltas and migrating quartzose sand bars
along the northern Gulf of Mexico coast. Williams {1988) estimated 220 billion cubic meters of
sand and gravel in the Gulf of Mexico inside the 40-meter water depth contour.

Under a cooperative agreement with the MMS, State Geological Surveys in Alabama, Louisiana,
Mississippi, and Texas conducted a preliminary assessment of sand and gravel (and other nonfuel
mineral resources) in the northern Gulf of Mexico OCS (John, 1989). For specific prospect areas,
they reported estimates of about 35 billion cubic meters of sand within 40 meters water depth

' Inferred resources represent quantitative estimates supported by geologic relationships and relatively few
samples and measurements (as opposed to indicated resources which represent guantitative estimates based
primarily on samples and measurements).
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offshore Alabama, and about 5.5 billion cubic meters and 3 billion cubic meters offshore Louisiana
and Texas, respectively.

Figures A-4 through A-6 show areas of indicated and inferred sand and gravel rescurces for the
Gulf of Mexico coast within both the 40-meter and the 100-meter water depth contours.

Pacific Continental Shelf

Except for Alaska, sand and gravel seabottom deposits along the Pacific Continental Shelf are
limited by the relative narrowness of the shelf. For much of the Pacific shelf, the 40 meter and
100 meter water depth contours are within the 3-mile State water boundary. Relatively little is
known abcut the volume of usable resources. Williams {1986) cites studies offshore Southern
California indicating about 1 billion cubic meters of sand and gravel within the 30-meater contour,
scme of which he states may be too fine-grained for construction or beach nourishment needs.
Moore and Luken {1279) estimate that the total resource of gravel on the Oregon and Washington
QCS, to a depth of 100 meters, is 3.3 billion cubic meters. Deposits with nearer term potential are
those off Washington adjacent to Grays Harbor, about 200 kilometers from Portland.

Figures A-7 through A-10 show areas of indicated and inferred sand and gravel resources for the
Pacific coast within both the 40-meter and the 100-meter water depth contours.

Examples of Detailed Studies

In response to a request from the MMS, BOM (1987) performed an economic reconnaissance of
sand and gravel offshore New York, Boston, San Juan (Puerto Rico), Houston, Los Angeles, San
Francisco, and Honolulu. The reconnaissance provides cost comparisons for onshore and offshore
mining of construction aggregates; includes environmental considerations; and for most of the
study areas, presents offshore surficial grain-size distribution information in sufficient detail to
identify target areas for more detailed exploration.

The MMS and the Louisiana Geological Survey (LGS) (1991) conducted extensive studies of
offshore sand resources for possible use in restoration of the Isles Dernieres barrier island system.
These studies serve as excellent examples of detailed geclogic characterization, as well as
providing exceptional environmental, engineering, and economic studies needed for offshore sand-
development decisions.

In addition to these more detailed resource studies, work is underway offshore New Jersey,
Delaware, Maryland, Virginia, North Carolina, South Carolina, Alabama, Mississippi, Louisiana, and
Texas to identify sand resources for use primarily in beach nourishment and coastal restoration.
These studies are being performed by the State geological surveys with MMS support and generally
in cooperation with the ACOE and other Federal agencies. Though maostly in the early stages of
shallow seismic surveys, these studies are expected to lead to detailed geclogic characterization
{sampling, grain size-anaiyses, etc.), and environmental, engineering, and economic analyses similar
to the MMS/LGS Isles Dernieres model (see Appendix B).
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Figure A-10. Known Recoverable Sand and Gravel Resource Areas Offshore Oregon
and Washington (Modified from Moore and Luken, 1979).
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Appendix B: Minerals Management Service, Marine Minerals Activities

Background

The U.S. continental shelf constitutes a vast sand resource contained in numerous deposits
including shoals. These deposits can be a major source of matarial for construction aggregate,
coastal restoration, and shoreline protection. However, specific deposits must be located and
determined to be geologically and environmentally appropriate, as well as economically feasible.

The near-term focus of activities now underway is focused on sand for coastal restoration. These
cooperative projects are designed to provide a means for Statas to identify and assess suitable
offshore sand rasource deposits with potential to meet their coastal needs. The programmatic
approach being taken atlows for cooperative multifaceted assessments of specific marine deposits.
Such collaborative efforts by coastal States and the MMS, in conjunction with other agencies,
simultaneously address common concerns for both coastal and marine resources and environments.

Cooperative Approach

The MMS's basic approach is to work with the State Geological Survey or other agencies within
individual States on the projects identified by them, while coordinating closely with other Federal,
State and local agencias, academia, industry, and the public. Typicaily, sach cooperative project
involves: (1) identification by coastal States of high priority coastal restoration areas, (2)
evaluation of suvitable offshore sand deposits, and (3} analysis of technical, environmental and
economic issues. Qutreach and information transfer are also important components of each
project. Through participation in professional conferences, public meetings. and various publishing
media, the MMS and the States disseminate project and resource information to the public, other
governmental agencies, academia, and industry.

For each cooperative project, co-funding and/or in-kind services are typically provided by the State.
Additional support from cther Federal agencies is also encouraged to facilitate respective decisions,
reduce reguiatory burdeng, and maximize efficient use of resources.

New England States

A final report titled "Construction Aggregates Demand in the New England States” was completed
in January 1992. The study is the first phase of a project designed to determine if adequate
onshore sand and gravel resources exist in the region to supply future infrastructure needs.
Projections of demand through the year 2010, examination of availabie transportation routes for
hauling aggregates, and a survey of State and local statutes which regulate existing operations and
the permitting of new aggregate mines and pits are discussed.

The second phase of the project, scheduled for completion in early 1993, is to conduct an
assessment of construction aggregate supplies in each of the six New England States. Upon
completion of the study, maps of the deposits and calculations of remaining resources will be
presented in a report.

Phase three will use the results of both studies to draw conclusions on the regional outlook for
construction aggregates and to furecast whether offshore supplies will be needed to meet future
demand. A final report of the findings will be published with recommendations for future
initiatives.
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Atlantic Coastal States

in response to increasing coastal erosion and related land loss problems, an initiative has been
implemented to establish cooperative projects with coastal States specifically designed to evaiuate
marine sand resources for beach restoration and shoreline protection. Each project provides for
broad assessments of selected sand deposits in Federal waters emphasizing the geoclogic,
environmental, engineering, and eccnomic aspects of the potential recovery and placement of the
resource. This StrateQy provides the flexibility needed to accommodate each State's objectives and
concerns. Currently, cooperative work is underway with the States of New Jersey, Delaware,
Maryland, Virginia, North Carolina, and Scouth Carolina.

Gulf Coastal States

As a result of interest expressed in nonfuel marine mineral resources by the Gulf Coast Governors
in late 19886, a cooperative agreement with the MMS was established in January 1987, The first
accomplishment under the agreement was an assessment of the occurrence of marine minerals
located off the coast of each individual State. Based on findings and recommendations from that
early study, an effort to assess offshore sand resources for barrier i1siand and beach
restoration/wetlands enhancement was initiated.

Since 1989, the primary focus has been the assessment of the development potential of Ship
Shoal, offshore Louisiana, as a near-term leasable sand deposit for restoration of the Isles Dernieres
barrier islands. The methodology developed and utilized involves an integrated approach inciuding
geological, engineering, environmental, and economic analyses. Findings to date indicate that this
sand resource is ideally suited and environmentally preferable for the restoration, and the
aconomics are acceptable. A pilot project under the Coastal Wetlands Planning, Protection and
Restoration Act is being considered for 1994, Alabama, Mississippi, and Texas are also conducting
similar studies off their shorelines.
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Appendix C: The EEZ Working Group on Hard Minerals

The EEZ Hard Minerals Working Group was an ad hoc group of private individuals with industry,
environmantal, and State perspectives which was formed in the fall of 1985 10 examine the
Department of the Interior's regulatory effort for EEZ hard minerals and to assess the statutory
framework needed to foster the development of the fledgling EEZ mining industry. The Group
developed 10 consensus points to serve as the foundation for their comments on proposed
regulations and new legislation:

1. A new stand-alone EEZ Hard Minerals statute separate from the oil and gas regime of the
Outer Continental Shelf Lands Act {CCSLA} must precede the issuance of any EEZ Hard
Minerals regulation.

2. The new statute should govern all mineral deposits on or below the seabed of the EEZ other
than oil, gas, and sulfur.

3. The new statute should apply to all gecgraphic areas covered by the EEZ proclamation, as
well as the Trust Territory of the Pacific Islands, to the extent such jurisdiction is consistent
with U.S, obligations.

4. The mining and environmental provisions and practices contained in the Deep Seabed Hard
Mineral Resources Act {DSHMRA) should be the point of departure for the new statute.

5. The Department of the Interior should carry out mineral reconnaissance and should regulate
EEZ mining, sharing rapping attivities with the National Oceanic and Atmospheric
Administration {NOAA), NOAA should have the lead role on other research and
environmental studies, working closely with the U.S. Geological Survaey.

8. The Federal Government should ensure the early preparation and implementation of a
comprehensive and systematic research plan, including the preparation of general topographic
maps, broad mineral reconnaissance reports, and environmental baseline data.

7. There should be the widest public dissemination of data, consistent with legitimate needs far
confidential treatment of information compiied by industry.

8. The new statute should contain provisions to encourage private entities to contribute to the
gathering of data in points §, 5 and 7.

9. The new statute should provide an effective Federal/State/local consultation process, based
on the consistency provisions of the Coastal Zone Management Act, that is well-matched
with the resource, its location, and the potential impact of the activities.

10. The new statute should provide an equitable system of sharing EEZ Hard Mineral revenues
with coastal States.

JohnKnebel ........................ American Mining Congress
Myron Nordquist ... ... o oo oo Kelly Drye & Warren
CiftonCurtis . . . ........ ... ... ..., The Oceanic Society

Gary Magnuson . . .............. e Coastal States Organization
Richard Greenwald . ... ... ... ... ........ QOcean Mining Assaociates

Vincent Ahearn ... ... ... . .. . i National Aggregates Association
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Appendix D: Federal Agency Roles on The OCS

——

U.S. Army Corpa of Engineers {ACOE)
The public harbors, rivers, and waterways of the Nation are developed and maintained for navigation by
the ACOE. In addition, the ACOE has responsibilities to protect the quality of the human and natural
environments, and to protect life and property from natural hazards. Although the principal purpose of
dredging is for navigation, it is often required far flagd contrgl, shore protection and ather Federal
purposes. The ACOE responsibilities include: regulatory activities over waters, flood control, shore and
beach ergsion protection, hurricane protection, water quality, wetlands development, etc. ACOE
projects can be specifically authorized by Congress or occur under the continuing Autherities Program,
also referred to as the Small Projects Program (for navigation, flood control, beach erosion contral and
shore protection). The ACOE aiso has discretionary authority to use dredged matenal for beach
nourishment purposes—a State must request the work, it must be in the public interest, and the non-
Federal interests must pay the added costs for bcach placement. The ACOE is involved in virtually cvery
dredging operation performed in the U.S. through direct project involvement or in the exercise of its
regulatory responsibilities. An ACOE authorized project then is one alternative for States and local
governments to pursue for beach erosion control {either through placement of dredged material from
navigation projects or through a special project for protection ot shores). When appropriate, oftshore
sand, gravel, and shell operations would be required to chtain ACOE permits. The Rivers and Harbors
Act requires a Section 10 permit for essentially all structures and/or work in or attecting navigable
waters of the U.S. This includes seismic Surveys, dredging, placement of an oil platform, etc. Under
section 404 of the Clean Water Act, the ACOE retains primary responsibility for permits to discharge
dredged or fill material into waters of the tnited States.

.S, Geological Survey {(USGS)
As the primary Federal agency for conducting research and information gathering on all earth-science
topics, the USGS is engaged in studies focused on improving scientific understanding of the physical
processes alfecting coastal environments. The USGS is the dominant Federal agency that collects
marine geological and geophysical data. The USGS is conducting research to provide the basic
information needed to gain an improved understanding of the geologic pracesses causing coastal erosion
and deterigration of wetlands’ environments. The information derived from these investigations is
providing important technical knowledge and data bases that can be used by the appropriate Federal,
State, and iocal agencies to make strategic decisions and for designing and implementing measures to
lessen the rates of land loss and mitigate the effects of erosion.

National Ocesanic and Atmospharic Administration (NOAA}
The NQAA conducts studies of wetlands and coastal habitats that support marine resources, prepares
nautical charts and geodetic surveys of coastal areas; monitors storm activities; operates an
environmental sateflite system; and administers a grants program for maring research. NOAA also
manages the Deep Seabed Hard Minerals Resources Act. The Office of Coastal Resource Management
in NOAA administers the Coastal Zone Management Act and the Federal funds granted to the States for
research under and administration of their federally approved coastal zone management ptans. NCOAA
a‘so administers the manne sanctluary program under section 302 of the Marine Protection, Ressarch and
Sanctuaries Act {MPRSA), establishing the use regulations for each sanctuary. Designation of an area as
a marine sanctuary does nat mean that the area is closed to all development. Rather, the limitations an
use are established on a case-by-case basis, with considerable weight being given to the wishes of the
State containing or adjacent to the sanctuary. The Mationa! Marine Fisheries Service (NMFS), a branch
of NOAA, serves as the lead Federal agency for ocean tishery management. NMFS also has jurisdiction
undes the Marine Mammal Protection Act, and shares jurisdiction under the Endangered Species Act with
the U.S. Fish and Wildlife Service.
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Burgau of Minas
The Bureau of Mines programs related to the EEZ include development of technologies that will permit
recovery of mineral depasits from the ocean tiocr, studies of beneficiation and processing systems,
econamic analyses, ang assessment of worldwide availaility of mineral resources. At the request of
MMS, the Bureau completed 2 studies that examined the economic feasibility ot mining sand and gravel
deposits and heavy mineral placers off the coasts of the U.S. Conclusions from the sand and gravel
study indicated that deposits off the coast of Boston and New York City offered the mast promising
sites for commercial development.

U.S. Environmaentsal Protection Agency (EPA)
The EPA funds and conducts contaminant studies and related coastal research; and regulates the
discharge of coastal poliutants and the disposal of dredged sediments. When appropriate, sand, gravel,
and shell operators would be required to obtain permits from the EPA: Clean Water Act Section 401,
certification that issuance of Federal permit will not result in viglation of applicable effluent limitations or
water quality standards; Section 402, National Pollutant Discharge Elimination System paint source
gischarge permits; MPRSA, Section 102, approval of ocean disposal sites and permits for transportation
and dumping of non-dredged materials; Section 103, review of ACOE Section 103 dredged material
transportation permits,

U.S. Fish and Wildlife Sarvice {FWS)
The FWS manages extensive coastal lands and wildlife preserves; and conducts research on coastal
wetlands, fish and wildlife poputations, and changes in habitat. The FWS shares jurisdiction under the
Endangered Species Act with NMFS. Under the Act, federal agencies must take measures (including
consultation with FWS and NMF5 to ensure that any action authorized, funded, or carried out by the
agency is not likely 10 jeopardize endangered or threatened species.

U.S, Coast Guard
The Coast Guard administers regulations covering marine safety and navigation matters such as aids to
navigation, platforms and pipelines, and the International Regulations for Preventing Ccllisions at Sea.

U.S. Customs Service
The Customs Service, in conjunction with the Maritime Administration and the Coast Guard, exercises
controi nver the use of foreign-built and foreign-flagged vessels in U.S. waters.

Source: modified from: (1) "Managing Oregon’s Ocean Resources,” The Oregon Ocean Resources
Management Task Force Interim Report to the Joint Legisiative Committee on Lang Use,
Juiy 1, 1388, Appendix; and (2] Williams et al. 1990.
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