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1. Background Considerations

Introduction

In 1971 the Rhode Island General Assembly cre-
ated the Coastal Resources Management Council
to “. . . preserve, protect, develop, and where pos-
sible, restore the ‘coastal resources of the state for
this and succeeding generations through compre-
hensive and coordinated long-range planning and
management designed to produce the maximum
benefit for society. . . . As part of its overall man-
agement task the Council was directed to inventory
the state’'s marine and coastal resources and to
propose und implement plans for their use. The
Cuastal Resources Center of the University of
Rhode Island has been assisting the Council in de-
veloping the inventory and plan.

In its Interim Coastal Resources Management
Plan (September 18, 1972) the Council declares its
intention “to develop management regulations for
sand and gravel and mineral extraction which will
permit exploitation only in ways which will not
prevent other uses or damage marine life.” The fol-
lowing study examines the marinc aggregate mining
industry and attempts to project its probable im-
pact on Rhode Island’s marine environment and on
other uses and users of this environment. A man-
agement responsce to foresecable problems is pro-
pused and incorporates declared Council objectives.
The study concludes with a model legislative pro-
posal for the regulation of hard mineral mining in
Rhode Island State walers.

The Need for Management

Three trends in the sand and gravel industry will
make it necessary to manage Rhode Island’s offshore
and estuarine sand and gravel resources. { Through-
out this report the terms sand and gravel and ag-
gregates will be used interchangeably. )

1. Rising Demand. U, S. consumption of sand
and gravel is accelerating. An annual consumption
of 500 million tons in 1954 had nearly doubled to
980 million tons by 1970, and it is projected that
1,670 million tons wil! be consumed in 1985 and
2,530 million tons in 2000 {Commission on Marine
Science, Engineering ind Development, 1968: ViI-
152). With a 1970 per capita annual demand of five
tons, consumption of sand and gravel has already
outstripped that of all mineral commodities except
water (McKclvey et al., 1968; Hess, 1971).

2, Decreasing Land Supply, Rising Cost. The
demand for aggregate material is greatest in metro-
politan areas where residential, industrial and con-
struction users are concentrated. The low unit-
value of the resource and the high cost of transpor-
tation dictate minimal separation of quarry and
market. The producers of sand and gravel. how-
ever, arc being prevented by suburban expansion,
zoning restrictions and high land costs from devel-
oping new close-in deposits as those presently
worked are depleted. They are consequently forced
to move farther from their markets. This increases
production costs which are, in turn, passed on to
the consumer (Davenport, 1971). The effects of
increased distance between deposit and market can
already be seen in Rhode Island (Altieri, McHale,
1972; interviews ),

3. Increasing Exploitation of Ocean Deposits. As
land supplies dwindle and costs rise, it becomes
increasingly attractive to look elsewhere for cheap
and reliable sources. Extcnsive, nearby and high
quality deposits are found in several areas off the
New England coast (McMaster, 1960, Emery,
1965). While little commercial use has yet been
made of U. S. offshore sand and gravel deposits,
there is no reason to believe this will continue.
The United Kingdom, faced with increasing supply
and demand problems, is already producing over
13 percent of her aggregate from the sea. The
British industry supports 32 companies operating
75 ocean-going dredges worth some $100 million
(Hess, 1971). 1In all probability an industry similar
to England’s will develop around the major coastal
metropolitan areas of the United States. Rhode Is-
land waters contain large and potentially valuable
offshore aggregate deposits and the state should
be ready to see pressure for their exploitation rise.

Management Responsibilities

The Coastal Resources Management Council is
charged with broad respounsibility “to develop re-
source management plans compatible with the
needs of the people of Rhode Island, while pre-
serving and enhancing as far as possible the natural
qualities of the marine cnvironment” (Interim
Policy Statement, 1972). The Council has specifi-
cally committed itselt to permit mineral cxploita-
tion “only in ways which will not prevent other
uses or damage life” (Interim Policy Statement,
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Figure 1. Distribution and principal modal size of sand on the continental margin off northeastern United States. Reprinted
from Schlee, John. 1968. Sund and gravel on the continental shelf of the northeastern United States, U S, Geological Survey

Circular 602.

1972). Under Chapter 279, Public Laws 1971 {46-
23-6 Sub A) the Council is charged to:

a. Identity the state’s coastal resources.

b. Evaluate these rcsources in terms of their
quantity, quality, capability for use, and other key
characteristics.

¢. Determine the current and potential uses of
cach resource.

d. Determine the current and potential problems
of each resuurce,

c. Formulate plans and programs for the man-
agement of each resonrce. identifying permitted
uses. locations, and protection measures.

f. Carry out these resource management programs
through implementing authority and coordination
of state, federal, local and private activities.

g Formulate standards where these do not exist,
and reevaluate cxisting standards.

All plans and programs are to be devcloped
around the following basic standards and criteria:
(a.) The need and demand for various activities
and their impact upon ccological systems; (b} the
degree of compatibility of various activities; (c.)
the capability of coastal resources to support vari-
ous activities; (d.) water quality standards sct by
the State Department of Health; (e.) consideration
of contiguous land uses and transportation facili-
ties, and (f.) consistency with the state guide plan.

The form and content of this study have been
shaped by the above considerutions.

The Ocean Resource

Sand, and to a lesser extent gravel, deposits cover
more than 50 percent of the United States” Atlantic
continental shelf. These deposits range from the
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Figure 2. Distribution of gravel on the continental margin off northeastern United States. Reprinted from Schlee, John. 1988,
Sand and gravel on the continental shelf of the northeastern United States, U.S. Geological Survey Cireular 602.

shoreline 100 miles or more offshore and from
depths of 0 to 600 feet (Ocean Science and Engi-
neering, 1967). The southern New England and
central Atlantic shelf from Cape Cod Bay to south-
ern New Jersey is especially rich in deposits of
Pleistocene (glacial} crigin (figs. 1 and 2). These
deposits reached their present locations suspended
in moving glacial ice or transported by glacial
streams that crossed the then exposed continental
shelf. The largest portion of Rhode Island’s offshore
resource was deposited by retreating glaciers (Me-
Master, 1960). Deposits laid down during the Pleis-
tocene are clearly distinguishable by their coarser
texture from the sands of present beaches (Ocean
Science and Engineering, 1967). The coarseness of
the deposits, their great age and the persistence
of features such as ancient drowned beaches, dunes
and river beds formed during periods of lowered

sea level indicate that depusits have been largely
inactive since their deposition.

At depth between 60 and 80 feet (Emery 1965
McMaster, 1960} inactive Pleistocene deposits give
way to presently active deposits. Sediments in this
zone are subject to wave action, current and near-
shore transport patterns. Because these processes
affect beach erosion and building and arc active
to depths between 60 and 80 feet, this shallow zone
should be of great concern to those managing off-
shore sand and gravel resources.

Twao aspects of nearshore sediment transport are
particularly important in determining the effects of
aggregate extraction from the beach area. These
are the onshore and offshore seasonal migration of
sand and the longshore {littoral} drift of material
in the surf zone. Both processes involve muvement
of sand particles by wave action (Bascom, 1971).
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Figure 3. Profile of a beach is characterized by a berm
(the deposit of material at the top of the beach) and bars.
In winter heavy surf remaves sand from the berm and de-
posits it on the bars; in summer, light surf builds the berm.
Vertical scale is exaggerated 25 times. Reprinted from Bas-
com, Willard. 1971. Beaches {August 1967). In Oceanog-
raphy: readings from Scientific American. San Francisco:
W. H. Freeman and Company.

Net transport of sand during the winter months is
off the beach face and onto submerged offshore
bars. The eroded beach face is then replenished by
shoreward transport of sand off the bars and back
onto the beach face by gentler summer wave action
(Bascom, 1971; fig. 3). The on-offshore movement
of sand is not a closed system. During severe winter
storms material is lost offshore beyond the depth
from which summer swells can move it back onto
the beach. Lost material is replaced and the equi-
librium of the beach maintained by the lateral
transport of sand by longshore currents along and
immediately seaward of the beach face. These
currents are driven by waves that hit the beach at
an angle and set up a movement of water and sus-
pended material along shore in a direction oppo-
site to the wave direction (Bascom, 1971; fig. 4).

A Recommendation

A delicate equilibrium maintains the natural
contours of existing beaches. Removal of material
from either the beach itself or offshore bars will
upset the equilibrium and may result in excessive
beach erosion. The beach’s dependence on littoral
drift to replace sand lost offshore through storm ero-
sion further suggests that removal of material from
deposits not immediately adjacent to sandy beaches
may also upset the natural equilibrium. It would
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Figure 4. Longshore or lateral movement of littoral drift,
Reprinted from Department of the Army, Corps of Engi-
neers. 1971. Shore protection guidelines. Washington, D.C.:
U.5. Government Printing Office.

not seem advisable, therefore, to protect only those
shallow water deposits directly seaward of beaches.
Until the source of longshore material for all
beaches is pinpointed, the exploitation of nearshore
deposits, regardless of location, should be avoided.

The relative inactivity of Pleistocene deposits
indicates that mining them is unlikely to affect
beach processes. Sand within the 0-80-foot depth
range is involved in active beach processes ( Emery,
1965; McMaster, 1985). It is, therefore, recom-
mended that mining in coastal areas shallower than
80 feet be forbidden. The 80-foot depth contour is
shown in figures 5 and 6.

Rhode Island Deposits

McMaster (1960) found extensive sand deposits
in Narragansett Bay. Coarse sediments were found
off Tiverton, Newport Neck, Bristol Point and
Warwick Point. Particularly high concentrations of
sand are found along the northern and western
sides of the upper Bay, the mouth and lower
reaches of West Passage, the entrances of East
Passage and the Sakonnet River and in Rhode Is-
land Sound off the Sakonnet River and East Passage
(fig. 7). Sediments in the upper Bay, West Passage
and the Sakonnet River have a higher proportion of
sand than those in the East Passage. High ratios
(greater than 30 to 1) of sand to clay exist in the
upper Bay, the lower West Passage and at the
East Passage and Sakonnet River entrances (fig. 8).
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Sediments in Rhode Island Sound are predomi-
nantly sand with several large patches of gravel
and mixed sand and gravel southeast of Block
Island and off Sakonnet Point. A belt of scattered
sand and gravel extends southeast from Point Judith
and bends back to the northeast to join a belt run-
ning scutheast from the mouth of the Sakonnet
River. Another broader belt lies southeast of Block
Island and extends eastward (figs. 9 and 10).

McMaster {1960} found that Bay sediments are
primarily reworked glacial deposits with little con-
tribution from recent river-borne sediments or
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shoreline crosion. Sediment distribution in the Bay
is controlled by the pattern of tides and currents.
The cleanest and best-graded sand deposits are
located in the lower reaches of the Bay in shallow
waters subject to tidal and ocean turbulence. South
shore beaches are subject to well defined patterns
of sand movement determined by littoral drift in
a predominantly northerly direction (fig, 11). A
tongue of sand extending from Point Judith up
into the mouth of the West Passage is an extension
of this drift. The contribution of sediments to
beach processes in the shallower areas of the Bay
and off the south shore suggests, again, that shal-
Iow water mining should be prohibited.
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Figure 9. Gravel distribution. From McMaster, Robert L.
1960. Sediments of Narragansett Bay system and Rhode
Island Sound, Rhode Island. Journal of 3edimentary Pe-
trology 30 (2).

Research Needs

McMaster (1960), Schlee {1968), and McKelvey
et al. (1969) have frequently spoken of the need
for more accurate and detailed information on sedi-
ment depth and deposit delineation. Detailed map-
ping of bottom topography, bathymetry (structure
and vertical profile) and sediment type, distribution
and depth is necessary to determine the potential
value of deposits to both the producer and the state.

There are many methods of surveying the sea
floor. Sediment samples can be taken by gravity,
piston and vibratory corers or by a grab bucket or
dredge. The distribution of sub-bottom materials
can be determined by magnetic, gravity, and seis-
mic methods (Tracey, 1969; McMaster, 1972), but
physical sampling is needed to determine the exact
composition of the sediment. Coring devices work
poorly on sandy bottoms, and grab buckets and
towed dredges may not penetrate hard bottoms.
These methods are hoth slow and expensive. Drill
sampling guarantees penetration and is quicker,
but it is even more expensive. Hess (1971) indi-
cates that it costs approximately $25,000 per month
to operate an exploratory drill ship off Great Britain.
A complete prospecting program costs between
$180,000 and $240,000 per year (1970 dollars). It
becomes questionable, therefore, whether the po-
tential value of the offshore resource justifies further
detailed surveying by the state. It does not seem
probable that a full-scale prospecting program



Tpe Wi
r"‘ﬂ r[ao | s 7 2
1 gmavel T C_AYEY 8ILT

S 7SARDT GRAVEL B SANDTIILTTCLAT |
358ND _BJRVEY

4 ARAVELLY SANC BOUNDARY
S5ILTY SAND

SEANDY SILT

& o

o
— o - S 1 | :D
Figure 10. Sediment distribution in Rhode Island Sound.
From McMaster, Robert I, 1960. Sediments of Narragan-

sett Bay system and Rhode Island Sound, Rhode Island.
Journal of Sedimentary Petrology 30 (2).

could be mounted in the immediate future, but
there are several ways Rhode Island can increase
her knowledge at reasonable cost.

The Graduate School of Oceanography should be
encouraged to expand sediment research efforts in
the state’s coastal waters. Greater use can be made
of surveys undertaken by the U. S. Geological Sur-
vey and the Army Corps of Engineers; both of
these agencies would be willing to cooperate with
Rhode Island in better defining her bottomn re-
sources. The state should make a concerted effort to
participate through the University of Rhode Island
or the Cnastal Resources Center in research con-
ducted by other institutions in our state waters,
The Raytheon Corporation of Portsmouth and the
University of New Hampshire are currently en-
gaged in a study of Rhode Island bottom sediments
funded by the Sea Grant Program, U. S. Depart-
ment of Commerce. The five-year study began in
1970 and is aimed toward developing advanced
acoustic profiling devices and improved vibratory
corers, developing mathematical modeling tech-
niques for analytical bottom mapping, locating and
evaluating sand and gravel deposits, and determin-
ing the cnvironmental consequences of dredging
{Sea Grant 70s, Vol, 1, No. 1, 1970 and Naufilus:
On Station, Vol. 2, No. 43, 1971). Each of these
research objectives should be of great interest to
the state and would justify the Council’s participa-
tion at the earliest possible date.
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From McMaster, Robert L. 1960. Mineralogy as an indi-
cator of beach sand movement along the Rhode Island
Shore. Journal of Sedimentary Petrology 30 (3).

The Land Resource

The domestic consumption of sand and gravel
is accelerating. At present the demand is satisfied
by the mining of land deposits. Supply problems,
however, are beginning to develop in the major
metropolitan areas due to increasing demand and
restrictions on supply caused by urban expansion,
increased land costs and zoning ( Davenport, 1971).
Producers are being forced to range farther from
their markets to find suitable supply sources. This
trend has a strong impact on both the producer and
the consumer because of (1) the large volumes of
aggregate needed to support an industry and meet
demands, (2} the low unit value of the material,
and (3) the high cost of transportation from the
quarry to the consumption point. The value of
the aggregate at the quarry is seldom more than
$1.00 per ton (loaded). While 80 percent of the
sand and gravel produced in the United States is
consumed within a 30-mile radius of the guarry,
even a 20-mile truck haul doubles the delivered cost
of the unprocessed aggregate (Davenport, 1971).
Davenport, working with New York prices, esti-
mates a $1.00 extraction and loading cost, an aver-
age haul of 20 miles at $1.00 and a processing cost
of approximately $1.00 per ton. The cost to the
consumer, therefore, will be $3.00 or more per ton,
depending on the amount of processing involved
and the volume being purchased.



The Rhode Island Situation

Rhode Island’s sand and gravel industry is he-
ginning to feel the effects of rising demand and
urban expansion. Qur situation, however, is not as
serious as that of New York or Boston. Major
Rhode Island producers haul, on the average, 12 to
15 miles from cxtraction to processing point and
have a lower cost structurc than that estimated by
Davenport {Alieri, McHale, 1972). A rough cost
per ton breakdown for the Rhode Island industry
would be as follows:

8 25 extraction
20 loading
.75 hanling { quarry to processing plant )
.75 processing

$1.95 Toatal cost to consumer {1972 prices)

This figure checks well with the average pit cost
of the eight tvpes of aggregate in this price list:
Deliveredin
Truck-Load
Lots Within
F.0.B, Radins
Pit of 8 Miles

Washed sereened brick sand $1.90 Ton $2.75 Ton

Washed sereened concrete sund 1.90 Ton 2,753 Ton
Bank run gravel 120 Ton  1.95 Ton
Crushed bank gravel 175 Ton  2.50 Ton
Washed screened gravel—34 * up 2.50 Tan  3.25 Ton
Washed sercened pea gravel 275 Ton  3.50 Ton
Concrete mix 220 Ton  2.95 Ton
Fill 1.25 Cubic
Yard

Average cost 193Ton 2.81 Fen
Differential between average

pit and delivered cost .88 Ton

Source: Rhode Island Sand and Cmvél, Inc.; effective June
1, 1971.

The above figures show that Rhode Island pit
prices must increase dramatically to reach the $3.20
to $3.50 per ton pit prices of New York and the
82.75 to $3.00 per ton prices of Boston. They also
indicate the high cost of transportation to the con-
sumer, a 41 percent mark-up for trucking within an
eight-mile radius,

Preliminary investigations indicate that Rhode
Island aggregate prices are not rising as quickly as
might be presumed. The state Department of Trans-
portation, for instance, paid the same average pit
price for winter road sanding material, $1.44 per
cubic yard, in fiscal 1970-71 and 1968-70. The

1971.72 average unit price increased only $.13
( Rongo, 1972).

None of the Rhode Island operators interviewed
expect significant changes in their hauling distance
or sources in the near future. They are now hauling
from quarrics in the western and southern parts of
the state. They feel that available rcsources in
these areas should meet their needs for the next 15
to 20 years. They point out that a large part of
what remains of the state’s estimated 54,317,000
cubic yards of aggregate {Moulirop, 1964} is in
areas still open to mining. Zoning restrictions are
recognized as a problem, but interviewed operators
feel that the industry’s present policy of excavating
only to road level and then grading the property
for industrial and residential development will do
much to make them acceptable neighbors in rural
communitics. Future price increases, therefore,
should reflect the increasing cost of labor more than
a shortage of nearby supplics,

Economic Study Needed

It would be advisable to undertake an economic
study of the existing industry. The study should
measure the effeet of the Big River Reservoir proj-
ect on aggregate supply, The reservoir site as now
dcfined will cover more than 13,000 acres, much of
which is sand and gravel, in Coventry, Exeter and
East and West Greenwich. The first of some 17
lease tracts has already been put out to hid. This
120-acre site contains some 6.6 million cubic yards
of sand, gravel and overburden to be removed over
a five-year period with a five-year renewal option.
Bids ranging from $.15 to $.52 per cubic yard have
been accepted by the state and excavation has be-
gun (Russ, 1973). It may be presumed that if the
Big River site is developed as planned adequate
land supplies of sand and gravel will be assured
for more years than might otherwise be anticipated.

Ocean mining will develop as land deposits are
depleted and land sources become more costly.
Britain, with a highly developed ocean industry,
still meets much of her demand through Iand ex-
traction (Hess, 1971). An ocean industry will de-
velop when the cost of land aggregate rises to the
level at which offshore sources can compete favor-
ably. In order to predict when this will occur it is
necessary to examine the ocean industry in some
detail. This will also place us in a better position



to anticipate the likely impact of ocean mining of
sand and gravel on the state’s other coastal activities
and processes.

Ocean Mining

There are five stages to a marine mining opera-
tion. These are (1) prospecting, (2) evaluation, (3}
extraction, {4) processing, and {5) transportation.

Prospecting and Evaluation

Ocean mining of sand and gravel in the United
States is presently disconraged by the shortage of
detailed information on which to base sound cco-
nomic decisions. The difficulty and high cost of
obtaining this information make it unlikely that
industry will begin exploration until prohibitively
high land costs force it to seek alternate supply
sources. The consequences for the general public
will be twofold: Aggregate prices will be driven
higher than they othcrwise might be before indus-
try will risk prospecting for offshore sources, and
the cost of exploration will be passed to the con-
sumer in the form of higher prices. Both of these
consequences may be avoided through improving
our knowledge of offshore aggregate deposits by
making better use of presentlv available informa-
tion and encouraging rescarch by other interests.
If the state shares its information with industry it
can encourage the earliest development of occan
resources compatible with wise management con-
siderations and, by so doing, prevent an undesirable
inflation of price,

The carly development of occan deposits at a
reduced cost to the consumer can further be en-
couraged through medification of standard explora-
tory lease practice. It would be to the advantage of
all concerned if partics to an exploratory lease were
required to cooperate in a collectively financed
survey of the lease area. Information developed by
such a survey would be public knowledge. This
pulicy would prevent wasteful duplication of sur-
vey work Dby competing bidders and allow for a
consequent reduction of cost passed to the cun-
sumer. It will encourage the accumulation of valu-
able information on the state’s marine mineral re-
sources by guaranteeing public access to survey
results. Individual companics could expect more
and better survey information than they could
afford to produce themselves. Their investment

would be protected by restricting extraction bids
only to those concerns party to the initial explora-
tory leuse. This proposal represents a new approach
to mineral exploration and, as a result, may meet
with some opposition from within the industry.
The administration of the exploratory survev would
be subjeet to the directives of the Conncil. State
control might be exercised through use of an inde-
pendent survey firm hired by the state and paid
by the lessees.

LExtraction

Marine mining extraction technigues are con-
trolled by four variables: (1) the physical nature of
the deposit, {(2) the unit value ot the aggregate,
{3) the depth of the working surface, and (4) the
sca state {wind and wave). Unconsolidated sedi-
ments such as sand and gravel can be mined by a
varietv of techniques including draglining from the
beach or wire line, bucket-ladder, clam shell or
hydraulic dredging from floating platforms {Mero,
1963; figure 12). The low unit value of sand and
gravel dictates a high volume, low cost method.
Hydraulic suction dredging has become the most
popular technique. In this method a pump lifts
large volumes of water-aggregate shurrv through
an intake pipe drawm across the occan bottom. Dig-
ging action is often improved by mechanical cut-
ters (fgs. 12 and 13). The aggregate slurry is either
discharged into hoppers on board the dredge.
pumped into a transport barge or pumped through
a floating discharge pipe to the shore. In the first
two cases excess water is discharged over the side.

There are two types of hydraulic suction
dredges. The barge dredge (figs. 12 and 14} s
designed for maximum production at shallow depths
and in sheltcred waters. The barge dredge is posi-
tioned over a deposit by sinking a spud on the stern
into the bottom. The barge is then mancuvered in
an arc across the deposit by working anchor lines
running out several thousand feet diagonally from
the port and starboard bows. Fore and aft move-
ment is controlled by anchors set out at a similar
distance from bow and stern {"Occan Mining
Comes of Age,” 1471). The barge suction dredge
is a cumbersome apparatus to move and is virtu-
ally immobile during operation. It depends on com-
paniont barges or shore-connected pipelines to trans-
purt the aggregate to processing facilities.
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Barge dredging is the method best suited to ap-
erations in the sheltered and shallow waters of
Narragansett Bay. Cost figures on barge dredges are
difficult to obtain and are extremely variable. They
are, however, considerably cheaper than ocean-
going dredges of similar size due to their simpler
engineering. The lower costs of building and operat-
ing a barge dredge, its suitability to work in the
Bay and the proximity of Bay deposits to market
areas suggest that pressure for marine aggregate
extraction will be felt first in Narragansett Bay.
The probable method will be barge suction dredg-
ing. However, it dredging is forbidden in depths
less than 80 feet, most Bay deposits will be closed
to commercial dredging {fig. 5).

If, on the other hand, dredging is allowed in
shallower waters, much of the Bay may be opened
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Figure 13. Hydraulic suction cutter head. From Florida
Machine and Foundry Company advertisement.

to exploitation and the following considerations
should be taken into account. The site occupied by
the dredge and its anchor lines will cover a roughly
oval area some 4,000 feet long by 2,000 to 3,000 feet
wide (fig. 15). Navigation within this area by com-
mercial traffic of any size would be hazardous to
both the dredge and the passing vessel. Deep draft
vessels might foul dredge anchor lines and would
risk collision with work boats and transport barges
moving bctween the dredge and the offloading
point. Recreational craft within the area described
in figure 15 will present little threat to the dredge,
although dredge-related congestion might present
enough of a hazard to recreational vessels to make
their presence in the zone undesirable.

Since the dredge will be largely immobile, it
will be advisable to discourage mining in arcas
such as narrow channels where undue interference
with navigation can be expected. Navigational con-
siderations also suggest that shore-linked floating
discharge systems, especially those of any length,
are poorly suited to a heavily traveled water body
such as the Bay. At best a nuisance, they could be
hazardous to small craft in bad weather.

Open-sea conditions and greater deposit depth
dictate use of seaworthy vessels for open water
dredging. European dredging experience in the
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North Sea has led to the development of the all-
weather ocean-going vessel shown in figures 12 and
18. This is basically a conventional ship hull with
dredge pipes trailed att off the port and starboard
bows. Because sea conditions freuently make load-
ing onto barges impossible, these dredges load into
hoppers built into their holds and later unload at
pierside. Hess” (1971) study of the English marine
industry provides much information on the hopper
dredge operation. Hopper capacities range from
500 to 10,000 tons with the majority of vessels fall-
ing in the 1,000~ to 4,000-ton range. A typical vessel
is 350 feet in length and has a laden draft of 25 to
30 feet. New vessel costs {1970) vary considerably.
A dredge with a 2,000-ton hopper capacity costs
approximately $1 million and a 3,000- to 4,000-ton
dredge costs from $1.5 to $2 million. Vessel costs,
transportation distances, annual production, operat-
ing costs and per-ton costs to the operator for un-
processed material are shown in the table, page 12.

The loading period of a hopper dredge varies
from one to eight hours depending on vessel capac-
ity, water depth, sea state and deposit quality. Al-
though large dredges can work at depths up to 120
feet, shallower deposits are preferred. The loaded
dredge steams to port at eight to ten knots, unloads
in one to two hours and returns to the dredge
grounds. The length of the round trip, the vessel
capacity, and loading and unloading time are the
primary determinants of the opcration’s annual pro-
duction and cost. Ocean dredging on the present
European scale is likely to develop on the American
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Figure 15. Operational zone of barge dredge. From infor-
mation in Ocean mining comes of age—part L. 1971. Ocean-
ology International 6 (11).

shelf only when demand justifies high capital in-
vestment. The economic subleties of the marine
mining industry need further study before predic-
tions can be made on when this will take place.
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Five examples of sea dredging costs—capital investment and operations,®

Round
Cargo Capital Trip
Example {ton) Cost ($) {miles)
A 300 75,000 20
B 500 200,000 8
C 850 600,000 20
D 1,200 600,000 30
E 2,000 1,075,000 140

Annual Annual
Production Operation Cost Per
(tons) Cost (%) Ton ($)
90,000 44,000 049!
191,800 78,500 041*
282 565 125,000 0.45*
300,000 105,000 0.35%
400,000 196,000 0.49°

Key: * Conversion 1948; * Cinversion 1966; * New-built 1966 {Scraper discharge}; * Now-built 1967; ' New-built 1967 [ Scraper

discharge).

® From Hess (1971} Marine Sand and Gravel Mining Industry of the United Kingdem, p. 66.

Processing

Processing of mined material takes place at two
stages regardless of the dredge type. Water and
fines (silt and clay particles )} are discharged over
the side of the dredge before the aggregate is
loaded into barges or hoppers. When gravel is be-
ing dredged, a great deal of sand (as much as two
to three tons for every ton of gravel recovered) may
also be discharged during the dewatering process
(Hess, 1971). The discharge of large quantitics of
fine sediment into the water column creates prob-
lerns which justify extensive independent considera-
tion (sec Impact on the Natural Environment in
Chapter 2). Of more direct concern here arc prob-
lems related to unloading, fiual processing and stor-
age of mined material. The more advanced hopper
dredges avoid most of these problems by washing
and sorting the aggregute on bhoard so that a fin-’
ished product is discharged at the unloading point.
Operations of this sort however, are uncommon
and still depend on having a port facility that is
adequate to reccive, stockpile and process the
dredged material and located in an area open to
deep-draft vessels and close to market sources.

These requirements limit available sites in Rhode
Island to dredged arcas of Providence Ilarbor and
a few scattered locations in the lower East Passage
of Narragansett Bay. The low unitvalue of sand
and gravel may put the industry in a poor position
fo compete with high revenue-producing users of
valuable shurefront acreage. Such users are already
well established in many desirable Bay locations.
Sites on the lower Bay would avoid some competi-
tion, but would still require valuable acreage and
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lead to high additional transportation costs if ma-
terial had to be trucked long distances to markets.
The offshore industry might increase the nunber of
possible unloading points by operating small hopper
dredges or unloading large vessels into barges in
the Bay. Since unloading and processing facilitics
will be large, active and potentially disruptive, their
location should not be left to chance. It would ap-
pear desirable for the Council to petition the state
legislature to include marine aggregate offloading,
storage, and processing facilities among those spe-
cific activitics and land uses which it is empowered
to regulate under the provisions of the Coastal
Resources Management Council Act of 1871, Prob-
lems may alko be expected from the trucking or
slurry piping of aggregate material to existing in-
land facilities for processing. If wash waters used in
processing were discharged into rivers and streams,
salt contamination could result.

Transportation

The extremelv low unit cost of moving large vol-
umes of bulk material in ships or barges is one of
the most attractive features of ocean mining. While
processing costs are comparable with those from
land sources (Hess mentions a figure of $.55 per
ton for the British industry) and extraction and
capitalization costs are considerably higher, much
lower transportation costs give the ocean industry
a competitive position in high demand markets.
Transportation is not likely to create insurmount-
able problems for resource management. Heavy
barge traffic would contribute to congestion in the
Bay, but adequate legal authority to regulate water-
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bome transportation of dredge materials already
exists under Title 46 of Chapter 47, Public Laws
1971. Under the provisions of this statute, a permit
must be issued by the Director of the Department of
Natural Resources to transport dredged material
over state waters.

Hydraulic suction dredging by barges in the Bay
and by self-loading hopper dredges in Rhode Is-
land and Block Island Sounds appear to he the
most likely methods for large-scale exploitation
of Rhode Island resources.

Beach Mining

A little publicized and presently inactive opera-
tion of the M. A. Gammino Construction Company
on the Portsmouth shoreline suggests that the
Council also address itself to the problems asso-
ciated with land-based operations, The company
mined material from a pit behind, but in close
proximity to, the existing shoreline for a number of
years. Under pre-1971 legislation this was legal
although of some concern to the Department of
Natural Resources (Bolwell, Mulhearn, 1972).
Some time ago the cofferdam between the gravel
pit and the Bay was breached, creating a substan-
tial cove separated from the Sakonnet River by a
narrow sand spit. Similar activity, particularly be-
hind south shore beaches, could have a serious
impact on coastal processes, While mineral extrac-
tion is included among those land uses which the
Management Council is specifically charged to regu-

late under present legislation, a more direct policy
statement might prove helpful in such a situation.

The Future

Speculation as to when Rhode Island’s ocean min-
ing industry will develop would be premature until
more information is developed. Several conclusions
can, however, be drawn from what is known. Ini-
tial pressure is likely to be from small operations
working from the beach and utilizing conventional
drag-line techniques. The Gamminc operation
cited suggests that others of this type can be ex-
pected at any time and should be strictly regulated
due to their potential for uncontrolled shoreline
modification. Barge dredging of aggregate from
shallow deposits in the Bay will be the “natural”
second step in the development of the resource.
Sheltered waters, easily accessible material and
proximity to markets will make these deposits at-
tractive to investors.

QOcean hopper dredging will he the final and
largest stage in the development of ocean aggregate
mining, This will be a highlv capitalized and so-
phisticated operation which will ultimately extract
material from considerable depths and distances
from shore on the outer shelf.

The development of any marine mining industry
will vary with the vitality of the land industry, with
economic, urban and residential growth patterns,
and with any restrictions which mav be placed on
its activities.
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2. Impact Projections

Economics of Environmental Conservation

Present uses of natural resources and the effect
these uses have on the natural environment are
heavily influenced by economic considerations. The
factors governing use decisions must be understood
if the Council is to fulfill its charge to direct re-
source use towards maximum social benefit at mini-
mal environmental cost. The economic variables
affecting natural resource exploitation are numerous
but two deserve particular consideration, the com-
mon property resource and spillover costs,

The Common Properiy Resource. A common
property resource is a commodity such as air or
water which in the broadest sense “belongs” to
society as a whaole, but over which no individual
exercises an exclusive elaim, A user will, therefore,
assign it no dollar valne. While the consumption
of most resources is moderated by fluctuations in
their price, the consumption of a common property
resource with a value of zero is not so limited. It will
be used in preference to materials which must be
purchased and frequently will be used wastefully.
No resource is inexhaustible and the uncontrolled
use or misuse of a common property resource de-
grades its quality and lessens the quantity available
for others.

Spillover Costs. The extravagant use of a common
property resource, while providing the producer
with lower production costs, imposes uncompen-
sated (spillover) costs an society. Costs are of two
types, the most cvident being the degradation and
waste of the free resource. Less apparent is the
self-perpetuating nature of free resource consump-
tion. The producer is able to market a product for
less because he is not forced to pay for all of his
raw materials. The dollar savings are passed on
to the consumer who buys more than he would if
a higher price reflected the cost of the degraded
resource. His savings, however, are illusory. His
increased consumption encourages continued waste-
tul exploitation of the resource which, in the end,
may require costly remedial action.

Management Implications

Since the market does not regulate consumption
of a common property resource, management must
{1) check environmental degradation, {2) prevent
wasteful use of the common property resource, and
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(3) balance the cost of environmental conservation
against socicty’s willingness to pay for it.

Management responses may involve restrictive
regulation and/or expenditure of public funds for
restoration, Both of these will involve major public
financial connmitments. While the cost of govern-
ment-subsidized restoration may be more readily
apparent, the cost of effective regulation is likely
to be cqually high. Regulations will force the pro-
ducer to internalize the cost of using the common
property resource. He will use it more {rugally,
but will pass ¢n his increased costs to the con-
sumer. Environmental maintenance must, therefore,
be supported by higher prices or higher taxes. The
public’s willingness to tolerate either must be meas-
ured if management efforts are to be supported by
public commitment.

Meanagement, Economics and Offshore Aggregates

Rhode Island waters are a common property re-
source belonging to the people of the state and ad-
ministered by the Coastal Resources Management
Council. Marine mining will use the water in nu-
merous ways, and abuses of the resource may oc-
cur. These should be anticipated and preventive
measures taken. The major abuse is likely to in-
volve the use of water to cleanse the aggregate of
undesirable fine clay and silt particles. Wash-water
discharged over the dredge side contains concen-
trations of these fine sediments. The extravagant
use of water for aggregate cleansing reduces the
miner's production costs and allows him to sell
more of his product for less. Society pays the cost
in the debased quality of the marine resource for
other uses and users. The Council may protect the
common property resource by setting quality stand.-
ards for discharge water or by restricting dredging
areas or seasons, This, however, will raise the price
of sand and gravel to the consumer. A tolerable
price increase will reflect the state’s need for ag-
gregate and the public’s awareness of resource
degradation. Future aggregate needs may justify
greater or lesser environmental costs than are ac-
ceptable today and a flexible management position
should, therefore, be maintajned.

Impact on the Natural (Marine) Environment

In order to understand the effects aggregate
mining can have on the marine environment, it is



necessary to briefly consider the mechanics of ma-
rine life systems. A marine ecosystem consists of a
complex web of vertical and horizontal energy
(food) exchanges between organisms ranging from
single-celled plants to large fish, While the web is
vulnerable to change at all levels, it is especially
so at the lowest and mast important level, that of
the primary producers. Unicellular phytoplankton
need sunlight to produce organic material (food)
and oxygen upon which the web depends. Anv
activity that interferes with primary productivity is
a threat to the ecosystem.

The species composition of an ecosystern is de-
termined by biological and physical factors. Biologi-
cal factors include nutrient supply, competition,
predation and behavior. Physical factors include
light, salinity, temperaturc, pressure, currents, oxy-
gen, bottom composition and water chemistry.
Changes in the biological and physical environment
mayv cause dramatic changes within the ecosystem.

Turbidity Effects

Turbidity is the optical interference with the pas-
sage of light through water caused by the presence
of particulate and dissolved matter {Dominquez
and Basco, 1971 ). The disturbance of bottom mate-
rial by « dredge and the discharge of fine sediment
during aggregate washing cause local increases of
turbidity (fig. 17}. The effect of such incrcases
upon phytoplankton productivity has not been con-
clusively determined although there is evidence
that dramatic short-term reductions c¢an occur
{ Maltvaine, 1971). This is particularly true for
plankton populations at greater depths (Maltvaine,
1971). Bella (1971) found reduced oxygen levels
and organic content and increased respiratory ac-
tivity in turbid areas. He noted, however, that a
limited number of plankton species flourish under
these conditions. While the evidence of long-term
impact is as yet inconclusive, immediate local altera-
tions in phytoplankton populations mav be ex-
pected.

Research. Turbidity rtesearch has concentrated
on the effects of channel dredging; the extension of
results to marine aggregate mining may prove
questionable. A grear amount of new and useful
data will., however, bacome available over the next
few vears as the results of new research projects are
released. The most ambitious of these is a joint
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federal-state investigation of environmental effects
associated with marine sand and gravel mining,
This investigation will involve large areas of Massa-
chusctts Bay and is described by Director Robert
Blumberg of the Massachusetts Division of Marine
Resources as {ollows:

It (the study) will encompass a base line
marine hiological study svstematizing henthic
communities within the area to be dredged for
a period of ane year. A dredge will then be
brought in and approximately 500,000 cubic
yards will be extracted. During that time the
entire dredging operation will be closcly moni-
tored to assess short term effects on the benthic
communities and anv interactive forces on the
near shore and beach arcas. After the termina-
tion of this phase. there will be a two-vear
observation phase during which long term ef-
fects will be analyzed. (Letter of February
11, 1972)
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The Massachusetts project has begun and its
scope has been expanded by increased federal par-
ticipation and funding. Information developed will
be specifically directed to marine aggregate mining
and should be of great interest to Rhode Island in
managing her marine resource.

Whatever the results of the Massachusetts Bay
project, there are a number of turbidity processes
which should be considered in managing dredge
mining, We need to know how long sediment par-
ticles will stay in suspension, where they will come
to rest and how they will get there. Further infor-
mation is necded on particle behavior and the
effcet of size, density, distribution, shape and
chemical attraction on settling rates. Variables
such as discharge rate, currents, turbulence and
water density must also be defined and analyzed.

Sedimentation

The settling of dredge fines will affect the ben-
thic (bottom) environment, This should be an im-
portant consideration in managing sand and gravel
mining. Prohahle effects are several.

Nutrient Release. Organic material stabilized in
sedimentary beds will be disturbed and resuspended
in the water column during dredging. This may
benefit those species attracted to the nutrients re-
leased but at the same time may prove toxic to
others. High biological oxygen demand may result
from bacterial decomposition of suspended organic
matter (Maltvaine, 1971; Bella, 1971). The possible
harmful effect of resulting anoxic (low oxygen)
conditions on desirable commercial and recrea-
tional species should be of considerable concern.
Reliable information on the effects of nutrient re-
lease should include determinations of community
composition, density and nutrient requirements and
the organic content of bottom sediments in the
dredge area.

Release of Toxins. Sediments in several areas of
Narragansett Bay and Rhode Island Sound (figs.
18, 19) are contaminated with a variety of toxic
pollutants. These include hydrocarbon and pesti-
cide residues, sewage sludge and toxic heavy metals
such as mercury and cadmium. Many of these sub-
stances are toxic in very low concentrations, espe-
cially to larval stages (Bella, 1971). Chemical
analysis of sediments in suspect areas will be neces-
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sary to determine their toxicity and consequent
suitability for dredging.

Effects on Diatoma. Microscopic plants (diatoms)
are important producers of oxygen and food. They
are especially abuncant on shallow, organically
rich bottoms (Maltvane, 1971) and are vulnerable
to sedimentation becausc of their limited powers
of mobility. Ever small sediment accumulations
may destroy populations. The frequent coincidence
of diatom mortality and high biological oxygen de-
mand in depusited sediments increases the likeli-
hood that anoxic bottom conditions will be created.
Unacceptable mortalities can be avoided by care-
ful in situ and laboratory investigations of species
composition, density, productivity and migratory
ability and by determination of probable dredge
sediment load and settling rate.

Effects on Filter Fepders. Sedimentary effects on
commercially valuable filter feeders such as hard-
and soft-shell clams will be of concern in managing
nearshore sand and gravel mining. One may expect
acute problems in areas near active shellfish beds
{fig. 20;. Particulate matter may block gill cham-
bers and food filters, causing suffocation or starva-
tion of shellfish (Bella, 1971). High sedimentation
rates may bury organisms or exhaust their energy
rescrves in their efforts to dig out. Definitive pre-
dictions are not, however, supportable by existing
evidence. A 1959 study (Stringer} found that al-
though Narragansett Bay hard clams were accus-
tomed to low particulate levels, they could tolerate
high sedimentation rates with no apparent ill ef-
fects. Cronin (1970), however, observed reductions
of 65 to 70 percent in benthic population density
and biomass (organic weight) in areas subject to
deposition of dredge spoil. Until present uncer-
tainties are clarified, dredging in areas of high
biological productivity does not appear advisable.
Greater flexibility will be possible when research
determines shellfish tolerance to sedimentation,
acceptable deposition rates and the effects of excess
sediment on filter-feeder life systems, benthic bio-
mass, population density and community composi-
tion.

Effects on Larval Stages. Larval forms of most
marine species are extremely sensitive to changes
in their environment. Increased sedimentation
rates may clog gills and membranes, reduce egg
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Figure 20, Shellfish beds. Fromn State of Rhode Island.

1970. Report of the Governor's Committeg on the Coastal
Zone. Providence.

buoyancy or restrict movement between the bottom
and the water column by accumulations of new
material {Smith et ¢l., 1971; Bella, 1971). Since
species propagation often depends on larval maove-
ment between the bottom and the water column
interference with this process may prove fatal to
the community (Bella, 1971). Cronin et al. (1970),
while recognizing the sensitivity of larval stages,
did not observe gross damage to fish eggs or larvae
in their study of spoil deposition in Chesapeake
Bay. Clarification of existing uncertainties will be
necessary before dredging in or near spawning
and nursery grounds is permitted. This information
might include the species of larvae present in the
water and hottom sediment, tolerance to sedimenta-
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tion, effects of sub-lethal sediment concentrations,
and the identification of known nursery areas and
seasons. Some areas might require permanent or
seasunal dredging restrictions,

Effects on Community Composition and Species
Dicersity. Communities of organisms able to adapt
to the stress of high turbidity levels and sedimenta-
tion rates may replace natural populations in arcas
subject to heavy spoil deposition, Cronin et al.
(1970) found a dramatic decrease in species diver-
sity and population density to be associated with
dredging activity. Density recovery was cvident
within one yecar after dredging had stopped al-
though certain species appeared to have been per-
manently eliminated, Dredging in productive areas
would not, therefore, appear desirable until we
can predict with some certainty which species will
be eliminated and whieh increased in number
and/or size. We would also want to know the re-
population time of the dredged area and the effcet
depopulation had on new communities.

Depasition, Density Flows and Resuspension

The sedimentary processes associated with dredg-
ing are complex. In their study of dredging impact
on Upper Chesapeake Bav, Cronin ef al. (1970)
found that fine sediments concentrated i flows
(turhidity currents} directly above the bottom.
With a density only slightlv greater than the water
in which they were suspended, particles in these
flows scttled very slowly, were sensitive to cven
the gentlest inclines and spread out over an area
many times greater than anticipated. Even when
deposited on relativelv flat surfaces, the fine par-
ticles spread over large areas because they could
hold only an extremely shallow slope. They were
extremely sensitive te wave and current action and
were resuspended in considerable quantities by cur-
rents and other natural forces. Deposition phe-
nomena similar to those observed by Cronin are
likelv to result from dredging of Rhode Island de-
posits, especially those with moderate to high silt
content. In order to protect the marine environment
from unforescen change it would, therefore, be
desirable to determine current patterns, bottom
topographv, turbulent forces and the various other
factors bearing on sediment-carrying capacity and
transport patterns (see Turbidity Effects) in an-
ticipated dredge arcas.
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Mechanical und Physical Effects

Many marine organisms will be destroyved as
they are drawn through dredge machinery; others
will be eliminated by shock caused by disruption
of the mined area { Thompson, 1971). Destructive
impact may be minimized by discouraging dredging
during seasonal periods of high phytoplankton or
larval activity. Some difficulty should be anticipated
in (1) identifying these periods for all valuable
species and (2) separating overlapping blooms.

The exposure of new bottom through removal
of dredged material will attract a population whose
composition will differ trom the original in pro-
portion to the change in substrate {Cronin, 1971).
Beneficial or detrimental change mav involve al-
terations in flow patterns, flushing rates, tempera-
ture and salinity distribution, water and sediment
chemistry, turbidity and dissolved oxygen content,
Minimal change may be anticipated if miners are
encouraged to dredge along natural bottom con-
tours, avoid steep-cutting slopes and leave enough
of the original aggregate surface material to support
recolonization by the original population.

Deliberate and controlled alteration of natural
bottom topography during mining could be nsed
in some cases to improve conditions for desirable
species. Existing research suggests, however, that
we may not yet know enough to prevent undesirable
effects of dcliberate alteration. Anoxic stagnation
and destructive erosion are typical and frequent
results of such activity (Bella, 1971). Expcrimental
dredge alteration might be considered when the
information generated by the Massachusetts Bay
project beeomes available,

Summary of Management Eecommendations

A great deal more needs to be known about the
effects of dredging on the marine environment.
Every effort should be made to generate more and
better information on the many processes involved.
The state of Rhode Island cannot and should not
undertake all the necessary research itself. It al-
ready has been suggested that the marine miner
contribute to the gathering of knowledge necessary
to manage our sand and gravel resources Qcean
Mining in Chapter 1), The industry could do this
by submitting a statement projecting the environ-
mental impact of its activities before the Manage-
ment Council issues a mineral extraction lease.



The impact statement could be a product of a joint
exploratory Iease funded by the bidders. The con-
tents of the impact statement wonld chzmgc as
existing questions are answered and new omes
raised. Many problems about which little or nothing
is known must be studied. These include the effects
of turbidity, toxicity, sediment deposition and re-
suspension and mechanical disturbanee on hottom
plants and animals; plankton and larval organisms;
community  composition: bottom features; water
quality, and hydraulic processes. The impact stite-
moent could be used Ty the Couneil in establishing
lease conditions,

Impact on the Human Environment

Quostioms ol resource allocation demand  con-
sideration of human values to which it is difficult
to attuch guantifiable mcasuwrements, While  the
quality of the marine environment is clearly worth
something to the general public, it is difficult to
establish on what basis worth is defined or what
commitient it represents, The aesthetic value that
the public places on the marine environment de-
pends on its seenic heanty. tranguility, spacious-
ness and the reercational pursuits it supports. In
the absence of other indicators, acsthetic value
must be measured in terms of willingness to forego
or modify uses of the marinc environment which
would otherwise detruct from its acsthetic attrac-
tiveness. The public will tolerate higher resource
prices or restricted supply only in proportion to
its commitment to aesthetic values, There are un-
fortunately no easy methods of determining the
value which the public places on a “pleasing”
marine environment. The Management Council
can, however, try to be sensitive to public feeling.
[t can increase public knowledge and interest
through the clarification of environmental and
acsthetic consequences of various types of develop-
ment.

The aesthetic impact of aggregate mining, espe-
cially in nearshore areas, may be considerable.
Control could be exercised through concern for the
visual and audible impact of a mining operation on
nearby scenic, recreational and residential areas.
Restrictions on seascus, hours, methods and areas
of operation might prove nccessary in some areas.
Necessary restrictions should be identified and
implemented before mining begins. Aesthetic prob-

lems should, therefore, be studied during the ex-
ploratory lease as a part ot the environmental im-
pact statement.

Use Conflicts

Manapement Priorities

Resources are of two general types. Renewable
resources are not depleted if they are exploitid in-
telligently, Fish are an example. Nonrenewable re-
sources are those which are depleted by exploita-
tion. Mincral materials such as sand and gravel
fall in this category.

There are three management priorities to con-
sider. First, when exploitation of a renewable and
a wonrencewable resource come into conflict, it is
usually preferable te favor the renewable resource.
A rencewable resource may have a lower annual
dollar value, but its potentially indefinite production
may yield a much greater long-term gain. It should
not he assumed that concurrent renewable and
nonrenewable resource exploitation will always he
incompatible, Minor modification of operating prac-
tices may often reduee conflicts to an acceptable
level. The possible compatibility of aggregate
dredging anc& fish spawnh&g throggil scas%)ialgre—
strictions on mining has already been mentioned.

Second, a distinetion must be made between the
real and apparent value of a resource. Revenue
generated is not in itself au adequate measure of
value. Not only must environmental and acsthetic
costs be considered, but the impact of the reverme
on the state’s cconomy must he measured, A high
apparent value use will have little real value if the
revenne generated does not stay in the conununity.
If outside corporations develop the Rhode Istand
marine aggrepate resource, little of the income
generated may actually be spent in the state. If
they do not market their product in the state,
their activities will have even less impact on the
local cconomy. Even though the apparent value of
an aggregate industry mav be greater than, for
instance, that of a commercial fishery, its real value
may be much less. In weighing trade-offs between
the sand and gravel resonrce user and other marine
resource users a number of points should be con-
sidercd: (1) ultimate destination of income gen-
erated, (2) cffcet on the local economy through
spending, wages, materials services, ete,, {3) effect
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on the local economy through stimulation of other
sectors (for sand and gravel, primarily construc-
tion), {4) direct and indirect effects on local prices,
and (3) revenue realized by the state from royalties
and rentals {minus management costs ). Considera-
tion of these factors should make the comparison
of relative values easier,

Finally, the displacement of users who are lim-
ited to a particular location or environment by
uscrs who can operate equally well elsewhere
should be discouraged. Sand and gravel mining
should be discouraged in or ncar shellfish beds,
valuable fishing or fish nursery grounds, beaches,
navigation channels and cable and pipeline cross-
ings unless it can be shown that extraction will not
displace other users.

Use Categories

Rorholm (1963) identified three types of user
relationships—complementary, supplementary and
competitive, A complementary relationship exists
when one use actually benefits another; a supple-
mentary relationship when one has no effect on
another; and a competitive relationship, when one
use compromises another. Successful management
will depend to a great extent on the careful defini-
tion of relationships between the sand and gravel
industry and other resource users. Complementary
relationships such as those that might exist if
dredging projects can be directed to provide habi-
tats for desirable fish species should be encouraged.
Supplementary relationships as between dredging
and navigation in open waters also are to be en-
couraged. Competitive relationships will require
careful management along lines already suggested.

Navigation

The potential tor conflict between aggregate
dredging and marine navigation varies according
to the location and the method of extraction. Nar-
ragansett Bay, Rhode Tsland Sound and, to a lesser
extent, Block Island Sound are heavily traveled
by commercial, military, fishing and recreational
vessels.

Narragansett Bay is likely to present particularly
severe use conflicts. Figure 21 indicates the narrow
shipping channel leading up the East Passage to
the port ol Providence. Mining cannot be permitted
in Bay channels because limiting depths confine
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Figure 21. Navigation areas—Narragansett Bav. From
State of Rhode Island. 1970. Report of the Governor's Com-
mittee on the Coastal Zone. Providence,

shipping to them. Dredging under strictly con-
trolled conditions might be possible in commercial
mooring areas (fig. 21), but work in Navy anchor-
ages and torpedo test ranges (fig. 21) would re-
quire military approval.

Dredging in most of the West and Sakonnet Pas-
sages of the Bay should not have a major effect on
infrequent military and commercial traffic. It may,
however, interfere with recreational boating which
is of considerable value to the state’s economy.
Rorholm (1968) estimated that total boating-re-
lated expenditure in 1967 was more than five mil-
lion dollars. Much of this economic activity was
attributable to the Bay’s recreational attractiveness,
Aggregate mining might decrease the Bay's value



as a recreational resource through the creation of
visual and audio nuisances, discoloration of the
water by turbidity, and occupation of surface area.
The physical presence of dredging during the recre-
ationallv valuable summer months is likely to create
the most severe conflicts, especially if mining takes
place in constricted arcas or popular cruising,
fishing or mooring areas (fig. 22). Seasonal restric-
tions on mining in these areas may prove desirable.
Protection of areas shallower than 80 feet as beach
conservation areas would prevent the great major-
ity of Bav conflicts from materializing.

Hopper dredging in the offshore waters of the
state should have only a limited effect on recrea-
tional boating. Effects on commercial and military
traffic are likely to be more significant. Rhode
Island and Block Island Sounds are crossed by a
number of heavily traveled commercial shipping
tracks and ferry routes (fig. 23). Traffic along these
tracks consists largely of coastal vessels and barge
tows of petrolenm products, many of which are
unpiloted (State Pilots Association, 1972). The
heavy traffic in unpiloted petroleum barges sug-
gests the desirability of discouraging dredging in
the immediate vicinity of shipping routes. Great
Britain has minimized navigational conflicts by
forbidding stationary dredging in shipping lanes
(Hess, 1871). It is suggested that Rhode Island
pursue a similar policy within mile-wide fairways
along heavily traveled. routes.

Fixed faifrways arc unattractive to the shipping
industry and military. Shipping is liable to cross
any offshore area deep enough to permit safe
passage. Dredge sites should, therefore, be care-
fully marked to minimize the danger of collision,
Their loeation should be indicated in daily Notices
to Mariners {published by the Coast Guard) and
dredges should be lighted according to standard
practice. Additional precautions may prove desir-
able. These might inzlude distinctive painting, the
installation of strobe _ights and radar reflectors, and
the closing of heavily traveled areas to dredges
during fogs and storms,

Pollution

Aggregate dredging may contribute to water pol-
lution through the release of high sediment loads
in wash water or the resuspension of toxic bottom
material. Resuspension of polluted bottom sedi-
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Figure 24. Narragansett Bay sport fishery. From Rarholm,
Niels, et al, 1988, A socio-economic siudy of Narragansett
Bay, Rhode Island. Kingstor, Rhode Island: University of
Rhode Island.

ments will have a particularly severe effect on
other users of the marine environment and should
be descouraged under existing federal (EPA)
water quality standards. Polluted areas are indi-
cated on figures 18 and 19. Problems of aesthetic
pollution should be considered along the lines sug-
gested in the scction, Impact on the Human En-
vironment, in areas where conflicts with residential
or recreational uses are anticipated.

Fisheries

Sand and gravel dredging may conflict in varying
degrees with a number of Rhode Island inshore,
offshore, sport and commercial fisheries.
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Sport Fishery. Sisson (1970) calculated that the
sport fishery in Narragansett Bay was worth ap-
proximately four million dollars in 1970 (wholesale
value of landings plus expenditures by fishermen).
Rorholm (1968) found that a significant portion of
Bay recreation is related to sport fishing (fig. 24).
Large sport fishing fleets sail out of Galilee, Block
Island and many ports in the Bay to fish offshore
stocks. Farrell (1972) calculates that hoats partici-
pating in twe 1971 tuna tournaments alone gener-
ated over $211,000 in expenditures. Dredging may
well prove detrimental to the state’s sport fishery
due to its pussible adverse effects on navigation,
primary productivity, benthic and larval life and
physical processes (see Impact on the Natural En-
vironment ). The relative values of the sport fishery
and the marine aggregate industry will need peri-
odic reevaluation to manage conflicts between
them,

Commercial Fishery. National Marine Fisheries
Service statistics for 1971 show that the total Rhode
Island catch was worth approximately $10.7 million
with the following breakdown:

Fin Fish $4.8 { million }
Lobster 4.5
Shellfish 1.4
TOTAL $10.7

The Bay quahaug industry may prove particu-
larly vulnerable to unregulated dredging. Adverse
effects should be minimized if (1) dredging is dis-
couraged in or near the productive beds {fig. 25),
(2) the suggested 80-foot beach preservation zone
is established, and (3) a detailed environmental im-
pact statement is required.

Offshore conflicts between dredging and com-
mercial fishing are likely to be extensive due to the
varicty of fisheries involved, the number of tech-
niques employed and seasonal shifts in activity
(fig. 26). A great deal morc information on the
commercial fishery needs to be generated before
use conflicts can be effectively minimized. Such
information should include intensity of fishing ef-
fort, value of the catch, seasonal fluctuations in
landings and the impact of the industry on the
state’s economy. Pertinent research is currently
being completed by the Coastal Resources Center
and should prove useful in comparing the relative
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real values of aggregate and fishery resources. This
comparison will be helpful to the Council in estab-
lishing use priorities.

Beaches

Sandy beaches are one of Rhode Island’s most
precious and fragile natural resources. The scarcity
of ocean beaches with water warm enough for
swimming increases their value yearly. Beach recre-
ation areas are a “gate-way” resource; they not only
provide diversion for state residents, but they draw
users from other states who spend moncy for lodg-
ings and services which provide a substantial sea-
sonal stimulus to the state’s economy. Rorholm
(1968) estimated that in 1967 (a poor beach year)
the total revenue generated directly by beach use
was in excess of $1.73 million. This does not in-
clude the considerably greater economic activity
generated indirectly by beach users, many of whom
bring in money from out of state.

Beaches are one of the most fragile of coastal
features and for reasons discussed in the section,
The Ocean Resource, in Chapter L, it is felt desir-
able to protect them with a beach conservation zone
extending out to the 80-foot depth contour. Possible
turbidity effects and noise may make it necessary
to extend the closed area even further off heavily
used recreational beaches.

Cable and Pipeline Crossings

Narragansett Bay is criss-crossed by a maze of
pipelines, sewage outfalls and cable crossings which
will complicate dredge mining (fig, 27). Until such
time as it becomes practical to move these installa-
tions it will be desirable to prohibit dredging in
close proximity to them. The bottom area covered
by the trans-Atlantic telephone cable terminating
in Charlestown should be similarly protected. This
cable has already been broken on several occasions
by draggers and quahaug dredgers {Haley, 1972}.
It may prove useful to establish a one-quarter mile
to one-half mile wide fairway along the existing
cable route (fig. 28) to which all future cable con-
nections will be limited. A chart delineating the
precise location of the cable crossing has been pro-
vided by the American Telephone and Telegraph
Company and is on file at the Coastal Resources
Center,
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3. Legal Considerations

Existing Legislation: State of Rhode Island

Although too vaguely defined to be of any great
valte as an cffective management tool, Rhode Is-
land legislation relevant to marine mining is better
than is generally recognized. Title 46, Public Laws
1958, establishes a number of powers which might
usefully be applied to the regulation of marine
sand or gravel mining. These powers have been
greatly expanded by the authority granted the
Coastal Resources Management Council under the
current coastal management law (H2440, “B”;
Chapter 270, Public Laws, 1971). K is felt that
more specific legislation is needed and a “Proposed
Regulatory Svstem” is, therefore, included as an
appendix to this study.

Title 46

Under Chapter 5, Section 10 the Director of the
Department of Natural Resources is empowered
to lease any state property under his charge in tidal
areas “acquircd by purchase or the process of
law . . . for anv term not exceeding twenty (20)
vears and for such rent and with such provisions
and covenants as to said director shall seem to be
advantageous to the state” Since the state exer-
cises titular sovereignty over the seabed under
state waters the director of the Department of
Natural Resources might exercise similar powers
over the seabed beyond the intertidal zone.

Under 46-6-1 the state has assumed powers which
are directly applicable to the regulation of aggre-
gate extraction:

The director «f public works shall regulate
the depositing of mud, dirt and other sub-
stances in the public tidewaters of the state,
and shall prescrine the places where the same
may be deposited; and every person who shall
place or deposit mud, dirt or other substances
in said waters without ohtaining proper author-
ity therefor, shall be fined for each offense
one hundred dnllars.

46-6-1 was enforced by the former Division of
Harbors and Rivers which is now the Coastal Re-
sources Division and serves under the Coastal Re-
sources Management Council. 46-6-1 provides the
Council with specific power to manage the loca-
tion of any dredge in state waters so long as that
dredge is dischargivg “mud, dirt or other sub-

stances.” Washing of the agpregate will deposit
such materials.

Under 46-17.1-1.2 the director of the Department
of Natural Resources is empowered to regulate
through a permit procedure the transportation and
dumping of waste and dredge materials over and
in state waters. Silt and sand are specifically identi-
fied as materials subject to regulation. A fine of
$1,000, one year’s imprisonment or both are pro-
vided for violation. 46-16.1-2 further states that per-
mission will be granted only if movement and dis-
posal “would not be in conflict with the marine
ecology within or adjacent to the state’s waters and
that existing fishing grounds would not be damaged
or destroyed.” Provision is made for the presence
of a state inspector on board the tow vessel whose
expenses would be paid by the permittee. 46-17.1-
1.2 will be of considerable help in future manage-
ment of aggregate dredging itself {dumping of
material) and dredge-related barge traffic (trans-
portation of material).

The Coastel Resources Management Council Act

The Council's power to regulate activities such
as aggregate extraction is set forth under 46-23-6-D
a and ¢ and is as follows:

{a) Issue, modify or deny permits for any
work in above or beneath the water areas
under its jurisdiction.

(c) Licensing the use of coastal resources
which are held in trust by the state for all
its citizens, and imposing fees for private
use of such resources.

Violation of Council directives and regulations is
subject to prosecution as a misdemeanor by the
Office of the Attomey General in state District
Court {46-23-7). While no specific management
mechanism tor -offshore mining regulation is pro-
posed, activity of this sort is clearly subject to con-
trol under the above authority. This fact is formally
recognized in the Council's Draft Statement af
Policy Guidelines released in mid-April of 1972 and
submitted to the Rhode Island Secretary of State
in September of the same year.

Federal Regulatory Policy

Army Corps of Engineers
Several federal agencies are involved in the
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regulation of marine mining. The U. S. Army Corps
of Engineers comes into frequent contact with
state regulatory agencies through its control over
work in navigable waters. The following outlines
the Corps’ responsibility for aggregate mining and
clarifies its relationship with the “host” state:

The basic statutory authority for Depart-
ment of the Army regulation of commercial
sand and gravel dredging operations is Sec.
tion 10 of the River and Harbor Act of 3
March 1899. Under this provision of Jaw, Con-
gress has granted authority to the Secretary of
the Aty to issue permits for the performance
of work in navigable waters of the United
States. An important responsibility of the Sce-
retary of the Army i1 the excrcise of this au-
thority is to determine whether any proposed
work is consistent with the public interest. The
issuance of a permit is bascd on the effects of
the permitted activity on the public interest in-
cluding such factors as navigation, fish and
wildlife, water qualitv, cconomics, conserva-
tion, acstheties. recrection, water supply. flood
damage prevention, ivipact on ccosystems and.,
in general, the needs and welfare of the people.
The permit program s administered by the
Comps of Engincers in accordance with CFR
209.120.,

Proposed work in navigable waters is co-
ordinuted with State and Tocal governmental
bodies and other Federal agencies having an
interest in such matters, and every effort is
made to determine the overall public interest.
In coordinating the Federal Permit program,
the Corps encourages State authorities to play
a Iead role in determining the public interest.
This role is sometimes reflected through State
regulatory programs or zoning regulations. Of
particular interest in dredging operations are
water quality and fish and wildlife considera.
tions. As a result of Section 27 {(b) of the
Federal Water Pollution Control  Act  as
amended, we require permit applicants to ob-
tain certification that water quality standards
will not be violated from the appropriate State
agency. In accordance with the Fish and Wild-
life Coordination Act we seck the recommenda-
tions of the State agency responsible for pro-
tection of fish and wildlife resources. In any
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event, the Corps always attaches a great deal
of importance to State recommendations con-
cerming proposed work in navigable waters.
(Cousins. 1972)

The notable similarity between the Corps defini-
tion of public interest and the one proposed in this
study suggests that Rhode Island can anticipate
cooperation and support from the Corps in man-
aging the state’s aggregate depusits along recom-
mended lines, In its revised procedural directives
(Permits for Work and Structures, ctc., 1971) the
Coms furthermore specifically binds itself to deny
all permits where necessary state approval has been
previously refused. Its practice to date has demon-
strated a reasonable sensitivity to state desires and
objectives ( Replinger, 1972).

Department of the Interior

Under provisions of the Outer Continental Shelf
Lands Act (1953), as administored under Bureay
of Land Management and Geological Survey Reg-
ulations, the Department of the Interior has as.
sumed extensive powers over mineral resource de-
velopment on the continental shelf bevond state
jurisdiction. It is not within the scope of this study
to examine these powers in any detail.

The presently strained relations between the De-
partment of the Imterior and the New England
states suggests that the Department’s attitude to-
wards resouree development may not he compatible
with what the states have defined as their best
interest. A situation has developed in which state
officials fecl that resource development s heing
forced upon them by a federal agency whose com.
mitment to environmental quality is questionable.
The present conflict highlights the difficulties posed
by the arbitrary termination of state sovercignty
three miles from an often ill-defined point on shore,
Mining outside the threc-mile limit may affect g
state’s marine eavironment us much as i it were
taking place within state jurisdiction, It is sug-
gested. therefore, that the state define the exact
lmitations of its sovercignty under present law and
clarify ambiguities which complicate such defini-
tion. It is further suggested that the Council adopt
and announce a marine mineral resource develop-
ment policy for state waters. Every effort should
be made to influence the Department of the In-
terior to respect this policy in its own activities on



the outer shelf oft our shores. A considerable amount
of pressure can be exerted by a state which has
clarified its own objectives.

Legislation of Neighboring States

A sumnmary presentation of the marine hard min-
eral mining policy of the 30 coastal states is in-
cluded in Appendix 3. It will be advantageous for
Rhode Island’s regulatory system to be particularly
compatihle with those of her immediate neighbors.
A brief examination of Connecticut and Massachu-
setts legislation, therefore, follows.

Conneclicut

Under Section 25, 10-18 (1969 Supp.) the Con-
necticut Water Resources Commission controls
through a permit svstem the removal of sand and
gravel from lands under tidal and coastal waters.
Permits are considered “with due regard for the
prevention or alleviation of shore erosion, the pro-
tection of necessary shell-fish grounds and fin-fish
habitats, the preservation of necessary wildlife
habitats, the development of adjoining uplands, the
rights of riparian property owners. . . " Permits
arc not issucd unless the above conditions are met
and a price and payment schedule for mined ma-
terial is established (25-11). Public hearings are
required on all extraction permits with applications
and supporting documents open for public inspec-
tion. In granting a permit the Commission pre-
seribes “conditions regulating the removal and dis-
pusal of sand, gravel or sther material to be taken
and may make reascnable regulations and require
honds to enforce the conditions prescribed by it,
and may revoke or suspend any removal permit
upon a viclation of such conditions” (25-12). Pro-
vision is made for a fine ot $100, 30 days imprison-
ment or both for vislation of Section 25-11, with
each day of continuing violation construed to be a
separate offense (25-18}.

No permits for commercial extraction have been
issued under the provisions of 25-10, although sev-
eral applications have been made. “The defeat of
these applications has generally been based on the

adverse effects on environmental considerations”
{ Pelletier, 1972).

Connectient regulatory authority bears a strong
resemhlance to the powers formally granted to the
Coastal Resources Management Council under
1971 legislation, It appears that Connecticut legis-
lation provides regulatory authority similar to
Rhode Island’s while sharing with it 4 common
lack of specific management mechanisms and guide-
lines. The main thrust of the Connecticut law and
its enforcement to date sugaests that the proposals
made in this study are compatible with the Con-
necticut approach to marine mineral dcvult)pmcnt

Massachusetts

Massachusetts management of offshore mineral
resources is currently undergoing extensive revision.
A division of Mineral Resources became operational
in May of 1970 and according to Director Hobert
Blumberg is “just getting on its feet” (Blumberg,
1972}, New rules and regulations have heen drafted
and were under review by appropriate state agen-
cies when this study was written, The Common-
wealth has declared a moratorium on all sand and
gravel exploration and extraction within its marine
boundaries “until such time as the Department
{ Natural Resources) can assess the extent of risk
of harn such activities may have on the environ-
ment” {Blumberg, 1972). In addition, a number
of bills establishing permanent marine mining sanc-
tuarics have been passed by the state legislature to
protect particularly valuable {and wvulnerable)
areas on Cape Cod and the Elizabeth Islands. The
state is currently involved in the preliminary stages
of a sand and gravel inventory and a federally spon-
sorcd eonvironmental impact study of extraction in
Massachusetts Bay (see [mpact on the Natural
Environment. Chapter 2). The careful attention
which Massachusetts is giving to the possible ef-
fects of an aggregate industry and its conservative
approach to development suggest again, as with
Connecticut, that Rhode Island need anticipate no
serious conflicts with its neighbor to the north in
managing its resources along the lnes recom-
mended in this study.
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Appendices

APPENDIX A: Summary of Management
Recommendations

1. Forbid aggregate mining in coastal areas
shallower than 80 feet. The natural equilibrium of
a sandy beach is maintained through a number of
physical processes involving sand deposits within
the 80-foot depth contour. Until it is determined
that extraction of shallow deposits is not detri-
mental to the beach or that some degree of change
in present beach conditions can be tolerated it
would appear advisable to protect the state’s
beaches with a conservation zone cxtending to the
80-foot depth contour.

2. Increase knowledge of ocean mineral resources.
A fullscalc state-funded research effort is not
feasible duc to the great cost of such a project. A
wealth of information can, however, be collected
from other sources: (a.) The Graduate School of
Oceanography at the University of Rhode Island
and related institutions such as Woods Hole Ocean-
ographic Institution; (h.} federal agencies such as
the Department of the Interior (Geological Survey
in particular) and the Army Corps of Enginecrs,
and (c.) on-going research bv other institutions
and agencies. The Raythcon-University of New
Hampshire project and the NOAA Massachusetts
Bay pilot project should le of great interest.

It is recommended that pertinent information be
gathered by the Coastal Resources Center as it
hecomes available,

3. Require ull parties to a lease for the right to
extract hard mineral resources from any portion of
the seabed of Rhode Island to cooperate in a col-
lectively financed survey of that area. The results
of such a survey will be public knowledge. Protect
the interests of the lessees by restricting bidding to
only those concerns involved in the collective sur-
vey. The advantages of this proposal are several,
For example, it

1. insures the accumulation of valuable informa-
tion on hard mineral rescurces,

2. prevents wasteful and expensive duplication
of effort and reduces the end cost of aggregate.

3. encourages carly development of the marine
resource while it discourages inflation of price to
the consumecr.

4. increases the quanticy and quality of informa-
tion available to the bidder and the state,

4. Barge suction dredging should not be allowed
in areas where the occupation of the space indicated
in figure 15 (page 11) will cause unacceptable in-
terference with commercial or recreational naviga-
tion. Crossing this arca could prove hazardous due
to (1) potential fouling of the barge’s anchor lines
and (2) interference with barge and work boat
traffic,

5. Extended surface pipeline discharge systems
from barge to shore should be discourazed where
interference with navigation is probable. Semi-
permanent structures of this sort could prove haz-
ardous to recreational and commercial traffic.

6. Marine aggregate offloading, storage ond
processing facilities should be included among those
specific activities and land uscs which the Council
is empowered to regulate under the provisions of
the Coastal Resources Management Council Act of
1971, A simple indicator of dependency could be
the presence of dock-side unloading equipment. The
potential disruptiveness of large processing facili-
ties in the coastal zone and the present ahsence
of controls argues for the desirability of Couneil
intervention,

7. The Council should announce its intention to
strictly regulate land or water-based mining of the
state’s heaches, sund dunes and salt ponds. Small-
scale land mining of beach material by conventional
methods is likely to be the initial step from a land
to an ocean industry. Left unregulated, it could
contribute to coastal erusion.

8. Dredging in spawning and nursery grounds
should be discouraged until long-term effects of
such activity are determined. The recreational and
commercial value of many species suggests that
their propagation should be protected.

9. Dredging should follow natural bottom con-
tours, avoid the creation of steep slopes and isolated
holes and leave enough of the origingl aggregate
surfuce material to support recolonization by the
original population. These policies should minimize
artificial alterations whose ultimate significance can
seldom be predicted.

I0. Parties to collective mineral exploration
leaszs should be required to submit a common en-
vironmental impact statement as a product of their



survey. This statement will allow the Council to
anticipate environmertal problems and provide for
their resolution prior to the issuance of an extrac-
tion lease. The statcmnent should consider the ef-
fects of turbidity, toxicity, sediment deposition and
resuspension, and mechanical disturbance on bot-
tom plants and animals, plankton and larval or-
ganisms, community composition, bottom topog-
raphy, water quality and hydraulic processes.

11. The aesthetic impact of mining operations
should be considered as part of the environmental
impact statement (10 above). It is possible that
nearshore dredging activity will create visual and
noise problems for neighhoring scenic, recreational
or residential arecas. These problems should be an-
ticipated and acceptable tolerances established.

12. Anchored dredging in heavily travelled off-
shore shipping channels should be discouraged.

13, All dredges, whether anchored or steaming,
should he distinctively marked and their operating
areas should be included in the dally Notices to
Mariners. Restriction on poor weather dredging in
some areas misht b2 considered. Heavy offshore
traffic in petroleum harges, many of which are un-
piloted, may make it desirable to take precautions
to avoid collisions.

14. Bottom areas whose sediments are polluted

according to state or federal standards should be
closed to dredging. Resuspension of polluted bot-
tom materials by mining activities may have a se-
vere effect on the local environment and should
be discouraged.

15. Dredging in productive shellfish beds should
be discouraged.

18. Extensive research on the offshore commer-
cial fishing industry must be completed bhefore
conflicts with maring wmining can be effectively
managed. The Coastal Resources Center is prepar-
ing a fisheries study which should prove valuable.

17. Dredging should be prohibited in areas oc-
cupied by cable or pipeline crossings and sewage
outfalls. The trans-Atlantic cable crossing should
be protected by a buffer zone. All future trans-
Atlantic cables should be located in this zone.

18. The Council with the assistance of appropri-
ate state agencies should delineute the offshore and
lateral boundaries of state waters. Numerous dis-
crepancies and ambiguities in existing legislation
leave the extent of the state’s territorial sea unclear.

19. The Council should adopt und announce a
marine mineral resource development policy and
inform appropriate federal agencies of its desire to
see this policy reflected in their activities off our
shores.
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APPENDIX B: Regulation of Hard-Mineral Mining on the Continental Shelf

Table of Management Patterns in the United States.

Column 1 2 3 4 5 ] 7 g g
Is Exploration Permit
Method of Exclu- Filing of —
State Agency Term Qbtaining  sive* Convertible? Exploratory Area Term
Information
Alabamatt Dep't of Con- N.5. N.5. N.5. NS N.S. N.8. N.&.
servation—
State Lands
Division.
Alaska Dep't of 10 year $20 applica- Yes. Ty the extent  The director 2,560 55 year
Natural maximur. tion fee; $1 warkable may require  acres term, res
Resources— TEr acre for deposits are at his newable.
Division of first 2 years; shown, discretipn,
Lands. $1 per acre
per year for ALasKA STat.
next 8 years. JEA5035(W)
(19683,
Area must be Corfidential.
an unexplored
area.
Claim staking
allowed if 2
corners on or
ahove mean
high tide.
California State Lands 2 years— Paywient of Yes, Tothe extent Mandatory N.S. 20 year
Commission— | year ex- §1 per acre of workable  un 15th of term; 10
State Lands  tensiom at  plus filing fee. mineral du- each month; FEAT TE-
Division. director’s nosits shown  confidential, newable
discretion, not subject to terms,
upland 160 acre
Limitation.
Connecticut ~ Water N.5. Must apply N.5. N.5. N.5. N.B. N.S.
Resourcea for permit to
Commisaign, remove sand
and gravel.
Dielawaret Water and 2years; Apply de- No. Na. At Commis- N.5. 10 years
Air Resources renew- seribing area sion’s discre- and so lon;
Commission,  able. to be explored tion—Commis. as there-
60 days prior tn sion must hold after pro-
contemplated confidential, ducing,
approval date.
Application
fec: $250.
LEGEND:

t This state scheme is primarily for il and #aa mining.

1 Mineral leasing laws for this state are s

* No authorizing statute,
N.S. Not specified.

nbatantially the same for onabore and offshore operations.
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10 11 12 13 14 15 16
Miring Permit (Lease}— Authorizing
Method of Exclu- Environnmental Artificial Conflicting Uses Statutes and
Oblaining sive? Area Protection Structures Provisions Regulations
Competitive N.8. 5,200 Dirsctor may N.S. N.5. Ara Cope tit. 26,
bidding {may acreaper  refect all bids if § 179 (1958), ar
reject all bids), tract. in the public aemended, {Supp.
interest. 1569).
$20 applicaiion Yes. NS Bond may be Work credit on ALasxa STAT, ALASKA STAT.
fee a) by conver- required. A per-  structures and 18 05.08B2 (1968} & 23.05,250 (1968).
sion from explor- mit does not relieveother tangible provides for ex-  Araska Rrg. 25,
ation permit at §1 applicant from evidence of work  clusive fisheries  tit, 6, ¢. 607
per acre per year filing with other  done given leasen. (1967},
b) explorad arean agencies, state or  against rental,
—bidding com- federal. plus exceas allowed
petitively at: $1 to be “hanked™ for
PEr acTe Det yoar future rental.
plus highes:. cash
bonus.
There may or may
not be o royalty
Tate.
a) by conversion Yes. Nolimit  Attorney Genmeral Car. Pux Rua (See preceding Car. Pus. Res.
—rental $1 per aslong as {as protector of Cooe 6818 (West columns.) Coor §E 6R90-6500
sacre plus rovalty tract does  *'public trust'’) 1956} as amended (West 1956) as
specified in explor- not sub- must approve all  (West Supp. omended (West
ation permit; stantially exploration and 1970). Must apply Supp. 1970).
b) explored areas interfere  mining permits tg Attorncy Gen- Cas. Aopuax. Conz
—competitive bid- with before they are eral before tit. 2, §§ 2200-2205
ding at set rental naviga- let. building. {Supp. 1969).
plus $50 minimum tion and Car, Pus. Rrs,
deposit plus beat fishing or Commission must Coore § 6371 (West
royalty offer. “public make finding at Supp. 1970},
trust,’” public meeting
In noncompetitive that lease will not
leaves royaity is have “significant
normally 209% of detrimental en-
groas value of all vironmenta!l efect”
minerals produced. and shall make
environmental
impact report avail-
able to the public,
Must obtain N.5. N.S. Bond for possible  “Doe regard” Statute provides Cawn, Gex. STaT,
certificate ‘rom damage must be  for public inter-  for *ducrcgard  Rev. §§ 25-10 0
Commission. pasted, ests involved; for other usea'™—  25-18 (1958) as
permit required.  e.g., riparian amended (Supp.
cwners, shell-fish  196%).
gatherers, recre-
ational interests
and other factors
of public interest,
Mandatory public Yen, 6 square Bond require- Upon termina- State may Dxr. Copx ANN.
hearing—public miles ment to protect tion visible area  permit reason- tit. 7, §§ 6401-6462
interest considered, {3,840 public interest—  must be restored  able non-conflict.  (Supp. 1968),
minimum % roy- acres) injunction au- to subatantially ing uses.
alty of gross pro- for any thorized for vio-  the same condition,
duction; minlmum single Iation of Com.-
25c per acre lease to mission rules.
rental deductible any ooe Avoidable pollu-
from royalty; person. tion and contami-

exclusively com-
petitive bidding.

nation prohibited.
Refers to vthera to
be consulted before
lease ialet. Sub-
stantial impair-

ment standard. Use

of lessee’s em-
ployees to correct
pollution problem
under Commis-
sion’s supervision
authorized,
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Column 1 2 3 4 H 3 7 B 9

- Exploration Permit -
Method of  Ex¢lu- Filing of
State Agency Term QOltaining sive? Convertible? Exploratory Ares Term
Information
Floridat Director N.S. Statute pro-  N.§5, N.5. N.5, N.8, N.S.
l.and Records vides that
Division, those in charge
Trustees of of state lands
the Internal “may sell or
Improvement lease . . . upon
Fund, such terms and

conditions as
may seem ad-
visable to the
aaid trustecs,
boards, depart-

ments or
agencies and
to the hest
interests of
the state."
Georgiatt State Min- N.5. N.S. N.5. N.S. N.5. N.5. N5,
trala Leasing
Commission.
Hawaijif Department  N.S. Permit N.5. N.5, Required; N.5. &5 years,
af Land and required. held confiden-
Natural tial 6 mos.
Resources.
Ilinois Department N5, N.5. N.5. N.S. N.5, N.S.  5years,
of Puhlie
Works and
Haildings.
Indiana} Department 1 year, Permit Yes.  Yes, N.8, 192 10 years
cf Natural needed but no acres.  primary
Resources, fees axcept if term,
other appli-
cants, then
eash honus
bidding.
Lonisianatt  State 90 days Permit N.B. N.§, Only after N.5. Primary
Mineral renew- needed where the least is term §
Hoard, abie, allowed hut in abtained— vears and
general state confidential. as long
does or super- thereafter
visea all of the a1 pro-
prospecting, ducing.
Mainet Mining N.5, $5 fee—good N.S5. N.S. Only after N.S. 5 year
Dureau. through end lease ia maximutn,
of the year abtained,
obtained,
Maryland Geological N.5. N.5. N.5. N.5. N.5, N.S. NS
Survey Des
partment of
Chesapeake

Bay AHairs.



10 11

12 13

14 15

16

Mining Permit (Lease) ——

Autherizing

Methad of Exclu- Envirenmental Artificial Conflicting Uses Statutes and
Ohtaining sive? Area Frotection Structures Provisions Regulations
(See "Explot- N.5. NS N5, N.5. NS Fra. Star.
ation Permic” § 231,45 (1963).
column.}
Competitive NS N.S. Must cooperate N.S N.S. Ga. Cone ANN,
bidding required. with Federal §§ v1-119, 91-123
authorities as (1963).
the Commission
directs.
$100 application  ¥Yes.  No limit. _ Must post hond Must comply N.S. except in Hawart Rev. STaT.
fre; $500 deposit. to ensure compli-  with water and general language  §4 182-2 to 182-15
Public aueticn Ly ance with terms  air pollution laws., of “‘public trust.” (1968).
rentul; may reject of the lease,
all kads,
Upmpetitive N.53, N.5. Bond required. Must geta N5, [LL. ANM. STaT.
Lidding specified. permit. ch. 19, {1 65
¢Smith-Hurd
1963), a5 amended,
(Supp. 1970).
Littoral owner Yes. G40 acres, N.S. N.5. N.5 Istp. ANN. STAT.
has preferential 1§ 46-1601 to
right, Proven arcas 46-1732 { Burns
are by competitive 1965).
bids; others oy
conversian, A
maximum royalty,
$1-%510 rental per
acre per year.
5100 application  Yes, 5,000 N.S. N.S. Oyster beds are  La. Rxv. STaT,
fee bidding process acres per protected. H 30:121-30:179.7
—cash bonus plus tract. Must (1950}, as
yearly renta. not also he less amended, (Cum.
less than 14 cash than-314 Supp. 1962).
bonus plus rayalty miles in
of $2 ton sulphur length and
or 10c¢ ton patash width.
or % of other
wninerals,
Must record lease Yes, NS, Financial re- N.S. Mining Burean Me, Rav. StarT.
each year with sponsibility of ismade up of 7 tit. 14, § 2103-2111
Mining Bursau; lessee is required. members, eachof  (Supp. 1969).
$10 applicat.on $5 Anplicant's pre- whom is a mem-
Per acre per Year vious activitics ber of a possible
rental. Rental must have caused conflicting-use
credit allow:d no unreasonable agency,
against 5% damage.
royalty.
Permit needed ta NS, N.5. N.5. N.5. N.&. Mo Awr. Conx

remove sand and
gravel from Bay.,
Other statulory
framework very
vague; $10 fAling
fee.

art. 66C, § 13B
(1957}, as
amended, (Supp.
19673 ;
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Column 1

4

5 &

State

Agency Term

Method of
Obtaining

Exploration Permit
Exclu-

sive! Convertible?

Filing of
Exploratory  Area
Information

Term

Mazsachu.
settat

Department N_§.
of Natural
Resvurces-—
Division of

Mineral

Resources,

Licensing of

orderly explor-

ation with

public hearing.

N.8. N.&.

N.5, N.5.

N.S.

Michigan

Conservation N.S§.,
Commission,

NS,

N.5.  N.E.

N.5. N.5,

N.5.

Minnesota

Division of NS5,
Waters, Sails

and Minerals,
Minnesots
Ceonservatior
Department,

Must ohtain
permit,

N.5. NS

N.&.

Mississippit

State Min- N.5.
eral Leasing
Commission.

N.5.

N.5, N.B.

N.5.

New
Hampshire*

Department
of Resources
and Economic
Development.

New Jersey

Department N.S.
of Conserva-

tion and

Ecenomic
Development,
Burcau of
Nawvigation,

N.B.

N.8. N.S.

New York

Conservation N.S.
Department
Cummissioner

of General

Seience,

N.8.

N.5, NS

State has N.S.
full right of
inspection

Licensa
expires at
end of
=ach year.

North
Carolina

Department N.5.
of Conserva-

tion and
Deavelopment—
Division of

Mineral

Reaources,

N.8.

N.5. NS,

.5, N.S.

N.5.

Ohig*

Oregon

State Land N.5.
Board—

Division of

State Lands,

N.5,

N.5. N.§,

N.5.

Penn-
srvlvania*

Department
»f Forestry
and Waters.

Rhode Jsland

Department N.S,
nf Natural
Resources,

N.5. NS,

N.5.



10 1 12 13 14 15 18

Mining Permit (Lease)—, Authgrizing
Methed of Exclu- Environtnental Artificial Conflicting Uses Statutes and
Obtaining sive? Area Protection Structuras Provisions Regulations

Establish lezsrs Yes. N5,
allowing & fair
profit for lessee.

Fublic hearing N.&.
mandatory;

$10,000 fine for
violation of statute;
£1,000 fine for

Must be consist-
ent with the
harvesting and
propagation of
other natural

Mass. GeN. Laws
Anx ch. 21, §§ 54
56 (Supp. 1370).

violation of tesoUrces.
applicable rule.

N.5. N.5. N.58 Policy does not Parmit required.  May lease only MicH. CoMP.
allow drilling if lease willmat  Laws §§ 322.701-,
only dredging. subistantially 715 (1948), as

affect public use  gmended (Supp.

for hunting, fish- 1952).

ing, swimming,

boating, naviga-

tion or the public

trist,
Must obtain N.5. N.S. N.8. N.5. N.5. Minn, STAaT.
permit, §§ 93.34.93.352

(1969),

3% minimum N.B. N.8. N.S. N.5. NS Miss, Conz ANK,

royalty; must §§ 5947, 5548

obtain lease. (1942), a4

amended (1953).

Permit required. N.83. N5

Bond is normally N.S.
required by per-
mit agreement,

Policy ta protect
shell fishery beds
anl recreational

uses.

N.J. Rev. S1aT.
§512:3.21 to
12:8.25 (1937}
as amended
(19533,

$50 applica“ion N.5. N.S.
fee and cubic
¥vard rate.

N.8. N.5.

N.Y. Pue. Lanns
Law & 3(5)
(MeKinney 1951),

Leases are nego- N.5. N.5,
ciated ad hee with
Departmen?.

Deetailed regula- NS
tions on seismic
expioration. Nor-

mal lease has con-
dition making it

subject to any

future laws enacted

in this area.

Subject to rights
of navigation and
other terms that
may he imposed
by the stats.

N..Gen. Star.
§ 146-8 (1964).

Lease agreement N.5.  N.5. N.5. N.5. NS, Or. REv. STAT.
reached on "'con- § 273.551(3)
ditions agreed {1969),

upon by the state

agency and the

lasgee.””

N.8. N.5. NS N.8. Must get ap- Protects free R 1 Gen. Laws

proval of De-
partment for
any structure,

right of fishing.

Awn, §5 21-13,
46-6-1, 46-6-2
(1956},
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Column 1 2 k) 4 5 ] 7 8 9
7 Exploration Permit ——
Method of  Exelu- Filing of
State Ageney Term Obtaining  sive? Convertible? Exploratory Area  Term
Information

South State Budget N.5. N.5. N.5. N.S. N.5. . 5 I3year

Caroling and Control maximym,
Board.

Texastt (General S year Apply and Yes, Yes, N.S 0 3 year
Land Office—~ maxi- pay 25c par acre  Tenewable,
exploration; mum. aers per year, mini-

Aehool Lands mum;

Board— 640

leasing. acre
maxi-
mum
per
permit.

Yirginia Marine N.8. N.5 N.S, N.S. N.S. N.S. 5 year—
Reacurcea 10 year
Commission, maximum,

Washingtont Departorent 2 year $5 application Yea, Yes. Required but 40 20 years
of Natural maxi- fee plus 25¢ confidential.  acres renewable,
Kesources, mum. per acre per mini-

year rental for mum:
2 years only, &40
then must wait acres
1 year to he LR
eligible for 1.
lease if not
converted
before permit
expires,

Wisconsin®

Federalt Diepartment  N.S, Mo fee, Apply No. No. N.S. N.5. N.5.

of the Interior
—-Bureau of
Land
Management,

to Regiomal
Superviser of
Geological
Survey of De-
partment of
Interior,



10 1t 12 13 14 15 14
Mining Permit {Lease)—--, Authorizing
Method of Exclu- Environmental Artificial Conflicting Uses Statutes and
Qbtaining sive? Area Protection Structures Provisions Regulations
Must get licease, N.5.  N.5. Minimum of N.S, N.5. 5.0, Cone ANN.
$5,000 band §1-361 (1962).
required.
Competitive Yes. 40 acre N.S. N.5. Submerged Tex. Rev. Civ.
bidding or cone minimum, Lands Advisary  Srar. ANn.
versicn—in any 640 acre Committes estab-  art, 5421¢
casc $2 rental upon maximum itshed to help (Vernon's 1048},
application plus per lease, handle multiple ¢1 amended,

%1 per year r=ntal
plos 1/16 mini-
mum royalty.

use and conser-
wation problems,

({Supp. 1970).

Negotiated exc- N.B. N.5.
ploration permits

Commission has
general autherity

Must obtain
permit from

Qyster heds are
specifically pro-

Va Cone Aun,
§621-4 (1968).

and leases. over protection of Commission. tected and reve-
marine rescurces. nue from leasen
goes to Special
Public Oyster
Rock Replenish-
ment Fund.
Conversion $5 Yens. 40 acre Bond may be N.S. N.5. WasH. Rev. Codz
fee plos $2.5) per minimum; required, ANN. 3% 79.01.614-
acre improvaments 640 acre G630 (1962), ar
or rental plus roy- maximum, amended (Supp.
alty which is nego- 1970},
tiated—no ccme ResoLution 72
petitive hidding. (Dec. 6, 19686,
before the Board
of Natural
Resvurces),
Competitive Yen 5,760 Must nat be Must be ap- Suliject to rights  Outer Continentzl
bidding based on acres, unduly harmful proved by Secre-  of fishery and Shelf Lands Act,

the highest cash
bonus. Alsa in-
¢ludes royalties
and rentala,

to aquatic life in
leass area; hond
may be required.

tary of the Army.

navigation and
of the high secas.

67 Stat. 462
(1955, 43 TL5.C,
§i 13311343
(1964}; 30 C.F.R.
§§ 230.1 t0 250,100
(1971), 43 C.F.R.
5§ 3180.0t0 3387.6
(1970).
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APPENDIX C: Regulatory Proposals

The following regulatory proposals reflect the
munagement suggestions made in this study, the
best features of pertinent state and federal regula-
tions and the suggestions of those experienced in
their administration. They are presented in standard
legal form to clarify organizational relationships
between individual clauses.

A Proposed Regulatory System for Rhode Island

(1) Authority:

The Coastal Resources Management Council
establishes and adopts the following Rules and
Regulations pursuant to the authority granted by
Chapter 23, Section 6, Part B of An Act Creating
A Coastgl Resources Management Council and
Making an Appropriation Therefor. ( State of Rhode
Island Public Laws 1971, Chapter 279, Title 46,
Chapter 23, H2440 “B”).

(2) Statement of Policy:

It is declared to be the policy of the State of
Rhode Island that (1) the development, utilization,
and control of all hard mineral resources on the
occan bed under the jurisdiction of this state shall
be directed (a) to make the maximum contribu-
tion to the public benefit, (b) to preserve, protect,
develop, and where possible restore coastal re-
sources, (c) to preserve and restore ecological sys-
tems, and (d) to increase public use of water bod-
ies for a wide varicty of purposes, and (2) the
state, in the exercise of ils sovereign power, acting
through the Coastal Resources Management Coun-
cil, should control the development and use of said
resources of the State so as to effectuate full utiliza-
tion, conservation, and protection of the same.

These Rules and Regulations are based upon the
best information presently available. It is antici-
pated that they will be subject to review and revi-
sion periodically as additional information and
methods of extraction become available,

The terms “shall” and “will,” where used herein,
indicate a mandatory requirement. The terms “reg-
ulation,” “requirement” and “rule” are used inter-
changeably. If any part of these Rules and Regu-
lations, or the application of any part thereof, is
held invalid or unconstitutional, the application of
such part to other persons or circumstances, and
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the remainder of these Rules and Regulations, shall
not be affected thereby and shall be deemed valid
and effective.

The failure of the State to enforce any of these
Rules and Regulations shall not constitute a waiver
by the State of any such Rule or Regulation,

(3) Scope and Applicability:

The regulations herein shall apply to all projects
and the aspects thereof dealing with the exploration
and exploitation of sand, gravel, [and other hard
minerals {optional)] occurring within the boun-
daries of the State of Rhode Island.

{4) General Definitions:

4.1 Applicant: Any person who files an applica-
tion under these rules.

4.2 Council: The Coastal Resources Management
Council.

4.3 Conservation: The conserving, preserving,
guarding or protecting of the marine resources of
the State by obtaining maximal efficiency and mini-
mal waste in their use.

4.4 Exploration: Geological, geophysical and
other surveys and investigations including seismic
methods.

4.5 Inspector: Any employee of the State duly
authorized to act in that capacity.

4.6 Person: Anyv individual, firm, co-partnership
company, husiness trust, association, private cor-
poration, municipal corporation, public or quasi-
public operation, county, city and county, district,
political subdivision, department or other instru-
mentality of government, receiver, tutor, curator,
executor, administrator, fiduciary, trustee, guardian,
or representative of any kind.

4.7 Seismic Explorations: Any geophysical ex-
ploration method which involves the use of ex-
plosives or energy sources.

4.8 State: The state of Rhode Island.

(8) Explorgtion:

5.1 Preliminary Application
5.1-01. The Council shall divide the coastal
and offshore waters of the State into plats of a
size it considers appropriate to exploratory



surveying. Groupings of more than one con-
tiguous plat may be opened to exploration as
a single unit. Not less than an entire plat will
be opened.

5.1-02 The Council reserves to itself the right
to determine the number of plats and their
location to be opened for exploratory permits
at any given time.

5.1-03. The Council, upon application by any
person, may issue a permit for the geological,
geophysical, or seismic survey, including the
taking of cores and other samples, of any state-
owned offshore lards.

5.1-04. The Council may, at its discretion, hold
any such permits in abeyance until such time
as it determines that enough have been sub-
mitted to justify collective exploration.

5.1-05. Applications for permits to conduct
exploratory work shall be filed in triplicate on
approved forms at least sixty (60) days prior
to the desired approval date, and shall be ac-
companied by an application fee of $250.00.
Applications shall include: (a) the name and
address of the applicant or applicants, (b)
either an original or certified copy of a birth
certificate or other document substantiating
proof of citizenship {Please note that certified
copies of documentary evidence must bear an
original certification by the legal custodian of
the original document), or corporation papers
if applicant is a corporation, {¢) evidence of
financial responsibility, (d) such other infor-
mation as shall be considered desirable.

5.2 Public Hearing

5.2-01. On determination that sufficient permit
applications have been filed, the Council will
causc to be published legal notice of intent to
open the described arca to exploratory survey.
Such notification will be published in the
press and posted in prominent locations in each
city and town at Icast 30 days prior to the
holding of a public hearing,

5.2-02. A public hearing shall be held prior to
approval of any application to explore state wa-
ters for mineral resources and before any desig-

nated permit area is actually opened to ex-
ploration.

5.2-03. This public hearing shall be held ac-
cording to Rules and Regulations Adopted Pur-
suant to Chapter 42-35 of the General Laws of
Rhode Island, 1956.

5.2-04. After notification and consultation with
other State agencies and parties having an in-
terest in such matters, the Council shall in-
clude such conditions in the permit as it dcems
necessary to protect the fish, game, wildlife,
natural resources and private interests within
the State.

5.3 Granting of an Exploratory Permit

5.3-01. Upon satisfaction that the public inter-
est will be served by the opening of a desig-
nated area to exploration and after acceptance
of any special modifications or conditions as
in 5.2-03 and 04 by the permittees, the Coun-
cil will notify them of its approval.

5.3-02. Exploration will commence no sooner
than 30 days after Council approval is granted
and is conditional upon: (a} posting of lia-
bility bond (for each permittee}—amount to
be negotiated, (b) prepayment of one year’s
rent computed at a negotiated rate per acre
{for each permittee}.

5.3-03. Permits issued under this Section shall
not exceed two years, and may be rcnewed
for like periods upon application to the Coun-
cil.

5.3-04. Permits are issued only for exploratory
surveys.

5.4 Execution of the Exploratory Permit

5.4-01. All parties to a lease sale for the right
to extract hard mineral resources from any
portion of the seabottom of the State shall be
required to cooperate in a collectively financed
survey of that portion, as defined by the Coun-
cil. The results of such survey will be public
knowledge. No individual or concern not party
to the collective survey will be allowed to sub-
mit a bid.

5.4-02. Such survey will be by an independent
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firm approved by the Statc or, if carried out by
the permittees, shall be supervised by state in-
spectors whose expenses will be paid in ad-
vance for cach month of exploration,

54-03. Such survey will define the deposits
proposed to be developed, describe range of
probable ore values and estimate cost of proc-
essing the ore to a salable product.

3.4-04. Such survey will produce an Environ-
mental Impact Statement which shall address
itself to questions of biological, chemical, physi-
cal and aesthetic effects of mining on the ma.
rine environment. (See Chapter 2, Impact on
the Natural Environment and Impact on the
Human Environment, accompanying study. )

3.4-05. Monthly records of all survey activity
and results including information generated
under 5.4-03 and 04 shall be submitted to the
Council or its designated representative before
the end of cach month following that for which
the reporl is issued.

3.4-06. The Council reserves to itself the right
to rule on the acceptability of survey methods,

5.4-07. Seismic explorations involving explo-
sives shall not be permitted unless it can be
substantiated to the satisfaction of the Council
that the use of explosives is essential to the
nature of the exploration and there will be no
resultant damages. Where explosives are per-
mitted, the Council rescrves to itself the right
to set such conditions on their use as it deems
necessary o protect human life and other
marine resources. A State inspector will be on
board any vessel approved to discharge ex-
plosives and will be empowered to terminate
their use if unacceptable results are observed.

5.4-08. Exploratory pilot production is not con-
sidered an acceptable survey method and ex-
traction of material for this purpose shall re-
quire specific application to the Council for
each site proposed Approval will be condi-
tional upon justification under the provisions
of 54-03 and upon reasonable assurance that
conditions of 5.4-04 will not be violated. Ap-
proval will be by written notice and shall be
valid for a period determined at the Council’s

discretion. The Council shall set additional
canditions on pilot production as shall be
deemed necessary.

5.4-09. The issuance of permits shall be sub-
ject to any future rules and regulations which
may be adopted by the Council. When such
changes or additions are proposed, all permit-
tees shall be given due written notice,

5.4-10. No permit, or portion thereof, shall be
assignable without the prior written consent
of the Council, Assignees will be bound by all
obligations assumed by the original permittee.

54-11. Any permittee may voluntarily re-
nounce his exploratory rights, but will not be
entitled to refund of any rentals paid the State
and will be prohibited from submitting a hid
for an extracting leasc to the plat or plats in
question.

54-12. The Council may terminate the rights
granted by permit for non-compliance or nun-
payment of legal rents and charges.

5.4-13. The Council shall fine the permittee
for non-compliance with permit conditions.
Such fine will be $2.000 for each violation,
with each day of a continuing violation con-
sidered independently. The permittee may ap-
peal such fines through State District Courts.

5.4-14. No permit shall be granted to any per-
son then in violation of any laws or regulations
applicable to such operations.

5.4-15. Avoidable pollution of the ocean, the
waters covering submerged lands, the beaches,
land underlying the ocean or other ground or
surface waters or any substantial impairment
of or interference with the enjoyment and use
thereof, including but not limited to bathing,
boating, fishing, fish and wildlife production
and navigation shall be prohibited, and the
permittee or lessee shall exercise a high degree
of care to provide that no refuse of any kind
from any works shall be permitted to be de-
posited on or pass into the waters of the ocean,
any bay or inlet thereof, or any other waters
of the State; provided, however, that this Sec-
tion does not apply to the deposit on or pass-
ing into such waters of water containing hot-



tom sediments in quantities and of chemical
composition determined acceptable by the
Council. Avoidablz pollution means pollution
arising from:
a. the acts or omissians of the lessee or permit-
tee or its officers, employees or agents; or
b. events that could have been prevented by
the lessee or permittee or its officers, em-
ployees or agerts through the exercise of a
high degree of care.
Methods acceptable to and approved by the
Council must be used for the containment
and release of any and all wastes generated by
members of the working crew and from the
operations. The lessec or permittee shall be
held responsible for any damages resulting
from avoidable pollution caused by the ex-
ploration and shall immediately notify the
Council of such damages or pollution and
move immediately to correct, alleviate or elimi-
nate such damages or pollution. AH such ac-
tions shall be subject to the direction of a
Council! representative,

5.4-16. All permiis or leases granted pursuant
to this Regulation shall be subject to prior ap-
proval by the Department of Defense.

5.4-17. The Council reserves to itself the right
to set aside sanctuaries within areas opened to
cxploration, These shall be delineated when
permits are negotiated under 5.3-01 and shall
include: (a) shcreline areas of a depth less
than 80 feet below mean low water, (b) active
and inactive dumping grounds, (c) shellfish
beds and fish spawning and nursery areas, (d)
areas of polluted sediment, () cable and pipe-
line areas, (f) restricted navigation chanuels.

{8} Extraction:

6.1 Preliminary Application

6.1.01. Parties tc joint exploratory permits to
areas opened to exploration under Section 5.1-
01, 02 and 03 shall notify the Council of their
intention to submit bids for extraction rights
upon completion of exploration under 5.4.

6.1-02. No persons not party to joint explora-
tion under 5.4-0] shall be allowed to submit a
bid.

6.1-03. Applications for the right to submit
bids shall provide the following information at
least 90 days prior to the time Council action
is desired:

a. All information required under 5.1-05 (origi-
nal information shall suffice).

b. Department of the Army permit, issued by
the United States Army Corps of Engineers,
authorizing the proposed dredging.

¢. Description of the deposit to be mined.

d. Statements as to the amount of material to
be removed annually.

e. Final estimates of probable ore values and
cost of processing under 54-03 including
results of all pilot production activities car-
ried out under 5.4-08.

f. All monthly reports of activity and results
under 5.4-05.

g. Complete results of Environmental Impact
Statement as defined under 5.4-04.

6.1-04. Applications will be accompanied by a
$2 000 filing fee.

6.1-05. Applications will not be entertained for
any areas not included in the original explora-
tory permit issued under 5.4.

6.2 Public Hearing

6.2.01. Notice of intention to entertain bids
for extraction will be made as in 5.2-01.

6.2-02. A public hearing will be held prior to
consideration of bids as in 5.2-02; such hearing
to be held under procedures as in 5.2-03.

6.2-03. All records and results of exploratory
survey work, including all material submitted
in support of applications submitted under
6.1-03, but most especially the Environmental
Impact Statement, shall be cpen to public in-
spection for a period not less than 30 days prior
to the date of the public hearing. Sufficient
copies of pertinent material will be made
available to allow free access.

6.2-04. Any members of the interested public,
state agency, or other organization may submit
evidence or testify to its opinion before this
public hearing under provisions of the Ad-
ministrative Procedures Act.
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6.3 Lease Terms

6.3-01. Upon consultation with interested State
agencies, personnel of the Division of Coastal
Resources and the Coastal Resources Center,
and other interested parties, and after the
holding of a public hearing under Section 6.2,
the Council shall include such conditions in
the lease terms as it deems necessary to pro-
tect the fish, game. wildlife, natural resources
and private interests within the State.

6.3-02. The Council, in setting such conditions,
shall pay particular attention to the Environ-
mental Impact Sta‘ement and to the several
management recommendations and guidelines
issued for its use by the Coastal Resources
Center. Effects of nroposed activity on other
users of the marine environment shall be a
primary consideration.

6.3-03. Lease conditions shall set forth areas
closed to mining activity under Section 5.4-17
and shall delineate the size and shape of the
parcel offered for lease.

6.3-04. A rental of $1.00 per acre per year will
be charged for rights to areas covered by the
lease and shall be credited towards royalty

payments.

6.3-05. A lease shall grant the exclusive right
to remove sand and gravel or other designated
minerals in the leased land and shall be for
a primary term of ten (10) years and for so
long thereafter as minerals are produced in
paying quantities from the leased land, or the
lessee is diligently conducting, producing, re-
pairing or other necessary lease maintenance
operations on the leased land, or is excused
from conducting such operations under the
terms of the lease.

6.3-06. The State reserves the right to permit
reasonable nonconflicting use {including seis-
mic surveys but excluding core hole drilling of
lands under lease) so long as: ( a} such uses
do not unreasonably impair or interferc with
operations of the lessec, and (b) requirement
is made that the permittee indemnify the lessee
against any damage caused by such use,

6.3-07. The issuance of leases is subject to any

future rules and regulations which may be
adopted by the Council. When such changes
or additions are proposed, all lessees shall be
given duc written notice.

6.3-08. Leases are further subject to approval
by the Dcpartment of Defense as in 5.4-16,

6.4 Lease Bidding

6.4-01. Bids may be for the whale or any par-
ticularly described portion of the land adver-
tised.

6.4-02. Upon written notification of proposed
lease conditions and restrictions, applicants
under 6.1 shall have 30 days to submit sealed
bids for extraction rights to all deposits identi-
fied in such notification,

6.4-03. Bidding shall be for a Tump sum bonus
to be paid to the State of Rhode Island under
such conditions as the Council shall deem ap-
propriate and for royalties to be paid to the
State based on gross revenue generated by pro-
duction.

6.4-04. The Council is empowered to establish
what shall be considered a minimum royalty.

6.4-05. Submitting of a bid shall he construed
as acceptance of any and all lease terms, con-
ditions and restrictions.

6.4-06. The bid shall be enclosed in a sealed
envelope. shall be on the form provided by the
Couneil and shall be accompanied by a certi-
fied or cashier'’s check or checks payable to
the State of Rhode Island in the amount of 25
percent of the bonus bid which sum shall be
deposited as evidence of good faith and, ex-
cept in the case of the successful bidder, shall
be returned promptly. If the successful bidder
fails to pay the balance of the cash bonus bid
within a period determined by the Council or
the annual rental within 15 days after the
award of the lease, or fails to post any hond
required by the lease within the time pre-
scribed, the amount of the deposit shall be
forfeited to the State and the lease rebid.

6.5 Awarding Leqgse

6.5-01. At the time and place specified in the
notice to bidders, the Council shall publicly



open the sealed bids and shall within thirty
(30) days reject all bids or award the lease to
a responsible bidder who, in addition to com-
plying with all of the conditions for bid-
ding, offers the highest cash bonus and royalty
bid. The Council may reject any or all bids.

6.5-02. A bond in the amount of $100,000 for
liability as a result of activities under the lease
shall be posted by the successful bidder within
such time as shall be determined by the Coun-
cil, but no later than the beginning of opera-
tions. Failure to post bond in the specified
time will lead to forfeiture of lease rights under
6.4-086.

6.6 Lease Bevenues

6.6-01. Annual rent as set forth in 6.3-04 shall
be payable in advance on the first day of cach
lease year. Amount paid will be credited to-
wards royalty payments.

6.8-02. Royalty payments as set forth in 6.4-04
and 05 shall be payable at the end of each
lease year beginning with the first year of re-
covery.

6.6-03. If the Council or its designated repre-
sentative directs the suspension of operations
and production in the interest of conservation,
no royalty or rental payments will be payable
for this period, provided that suspension is not
necessitated by violation of lease provisions.

6.6-04. Royalties will be subject to renegotia-
tion, at the Council’s discretion, upon termina-
tion of the primary ten year lease term and
five year intervals thereafter.

6.6-05. The Council may reduce rental or rov-
alty on a lease-hold or any portion of it if it is
determined that the lease cannot be success-
fully operated under original terms and if pro-
motion of further development is deemed de-
sirable.

6.6-05. Revenues accruing to the state from ap-
plication fees, royalties, rentals and other
charges shall be disposed of as follows:

a. Application fees shall be applied to the
costs associated with public hearings and
shall include cost of publishing notices,

copies of application materials, and holding
hearings themselves. Any balance shall re-
vert to the General Fund.

b. Royalty and rental revenues shall revert
to the General Fund except that 25 percent
of revenues generated shall be placed in a
Marine Environmental Conservation Fund
to be used to finance continued research
directed towards enhancement of the State’s
marine resources.

6.6-06. Costs associated with the periodic
monitoring of operational activities and audit-
ing of production records by designated repre-
sentatives of the Council shall be borne by the
lessee.

6.6-07. The State shall have a lien upon all
production for unpaid royalties.

6.6-08. When it appears to the satisfaction of
the Counci! that any person has made a pay-
ment to the State of Rhode Island in excess of
the amount he was lawfully required to pay,
such excess shall be repaid without interest to
such person if a request is filed within two
years after the making of the payment.

6.7 Operational Obligations and Liability

6.7-01. The lessee shall be held accountable to
observe all conditions set forth in his lease. In
addition, he shall be held accountable for
avoidable pollution as defined, and under con-
ditions set forth in 5.4-13.

6.7-02. The lessee shall be held accountable to
future rules issued under conditions of 8.3-07.

6.7-03. Subject to the right to surrender, the
lessee shall commence operations for the ex-
traction of the minerals specified in his lease
within five (5) years from date of the lease,
unless the Council shall have, for cause,
granted an extension of time for such act. In
addition, the lessee shall observe such produc-
tion requirements as the Council deems neces-
sary to encourage the exercise of due diligence
on his part.

6.7-04. Periodic mutual negotiativns between
lessee and lessor may be carried out to make
conditions, rules and regulations current as
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warranted by changes in environment or op-
erational methods.

6.7-05. The lessee may at any time file with
the Council a written surrender of all rights
under the lease or any portion thereof or any
separate or distinct zone or geological horizon
or any portion thereof. Such surrender shall be
effective as of the date of it filing subject to
the continuing obligation of the Jessee to pay
all rentals and royalties theretofor accrued and
to restore the production site to 4 condition
acceptable to the Council. Thereupon the les.
see shall be be released from all obligations
under such lease with respect to the lands,
zones or horizons surrendered, but no such sur-
render shall release such lessee from any lia-
bility for breach of any moanetary obligation of
the lease with respect to which such lessee js
in default at the time of the filing of such
surrender.

6.7-06. The lessee may not assign title to hig
lease to any person without prior written per-
mission of the Council as set forth in 5.4-10.
The assignee is then bound by all conditions of
the original lease and such additional condi-
tions as may be set by the Council,

6.7-07. The lessee shall keep open at all rea-
sonable times for inspection by any duly au-
thorized representative of the Council the
leased area and ali extraction sites, production
units and machinery and fixtures thereon and
all books, accounts, maps and records relative
to operations and Surveys or investigations on
or with regard to the leased area or under the
lease.

6.7-08. The lessee shall cause to be filed with
the Council by the last day of each succeeding
month a separate report of operations for each
production site on his leased area for each
calendar month beginning with the start of
production. This report will disclose all op-
erations, indicate their status to date, indicate
the number of days of actual production and
the quantity of mineral produced, the depth
of operations, dates and reasons for shutdown‘s
and any other information that the Council
shall deem necessary.

6.7-09. In the event production on the lease-
hold shall cease at any time or from time to
time after the expiration of the primary term
of the lease, the lease shall nevertheless con-
tinue in full force and effect if the lessee shall
within six (6) months after the cessation of
production or within such longer period of
time as the Council may authorize commence
and thereafter prosecute with reasonable dili-
genee repairing or other operations for the
restoration of production.

6.8 Enforcement

6.8-01. The Council shall have the right to
suspend production under 6.7-07 if it is deter-
mined that activities pose an unacceptable
threat to the marine environment, whether by
accident or design. Production may be recom-
menced upon satisfaction that adequate reme-
dial steps have been taken,

6.8-02. Willful violation of lease provisions or
legally binding Couneil directives shall be
considered a misdemeanor and punished under
5413 with a fine of twa thousand dollars
($2,000) for each offense, each day of contin.
ued violation being considered a separate of-
fense,

6.8-03. The Council shall reserve and may ex-
ercise the authority to cancel any lease upon
failure of the lessee after thirty (30) days’
written notice and demand for performance to
comply with any of the provisions of the lease
or of laws or regulations applicable thereto
and in force at the date of the invitation for
bids in pursuance of which the lease was
awarded; provided, however, that in the event
of any such cancellation the lessee shall have
the right to retain under such lease any and
all production sites as to which no default ex-
ists. In the event of cancellation of any lease,
the lessee shall have a reasonable time within
which to remove any property, equipment, and
facilities owned or used by the lessee in con-
nection with operations under the lease,

6.8-04. Cancellation shall be by legal action
taken in State District Courts by the Office of
the Attorney General at the request of the



Council. The lessee may contest cancellation
of his lease at this time,

6.8-05. The Court will be asked to issue a tem-
porary restraining order preventing continued
production while cancellation proceedings are
in progress.

6.8-06. The initiation of cancellation proceed-
ings will have no bearing on the lessee’s lia-
bility to fines levied. under 6.5-02.

6.8-07. The Council may summarily cancel any
lease determined to have been obtained by
fraud of misrepresentation.

6.8-08. Any person complaining of cancellation
of a lease may have such action reviewed in
State District Court by filing a petition for re-
view within sixty (50} days after the action.

6.9 Additional Porers

6.9-01. Aggregate offloading, storage and proc-
essing facilities shall be included among those
specific activities and land uses which the
Council is empowered to regulate under the
provisions of “46-23-6B” of Chapter 279, Public
Laws 1971, where these facilities are deter-
mined to be dependent on marine aggregate
supplies.

6.9-02. Recognizing the delicate balance of
forces constituting an active beach and fur-
ther recognizing the importance of said beaches
to the State, it shall be considered a violation
of law to alter existing topography for the
purpose of mineral extraction from the face,
berm, back slope or adjacent dunes of any
coastal beach or shore without the express con-
sent of the Council.
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