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im 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION (i
26 FEDERAL PLAZA
NEW YORK. NEW YORK 10278

SEP 3 1986

To All Interested Govermment Agencies and Public Groups:

This is to inform you that the Draft Environmental Impact Statement (EIS) for
the Designation of Ocean Dredged Material Disposal

Ponce, and Yabucoa, Puerto Rico will be available for public review at the
following locations:

U.5. Environmental Protection Agency Puerto Rico Department of
Environmental Impacts Branch Natural Resources
26 Federal Plaza, Roam 702 Oficina 204
New York, New York Centro Gubernamental
Avenida Rotarios
U.S. Environmental Protection Agency Arecibo, Puerto Rico
Caribbean Field Office
1413 Avenida Fernandez Juncos - Stop 20 Puerto Rico Department of
Santurce, Puerto Rico Natural Resources
Oficina A
U.S. Environmental Protection Agency Centro Comercial
Public Information Reference Unit 2 Alturas de Mayaguez Carr.,
Poam 2904 (Rear) Mayaguez, Puerto Rico
401 M Street, S.W,
Washington, D.C. Puerto Rico Department of
Natural Resources
J.S. Army Corps of Engineers 5 Calle Celenia
Jacksonville District Office Humacao, Puerto Rico
400 W. Ray Street
Jacksonville, Florida Puerto Rico Department of
Natural Resources
U.S. Army Corps of Engineers Hospital Sub-Regional
San Juan Area Office Ponce, Puerto Rico

400 Avenida Fernandez Juncos
San Juan, Puerto Rico

This draft envirommental impact statement (DEIS) was prepared by the U.S.
Environmental Protection Agency (EPA) - Region II, with the assistance of JRB
Associates, Inc., an envirommental consulting firmm. This document has been
prepared in accordance with the regulations for implementation of the National
Environmental Policy Act (NEPA), and in accordance with EPA's procedures for
voluntary preparation of EISs on significant regulatory actions (39 FR 3711%9).
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An EIS is a decision-making docurent. This DEIS was prepared for the purpcose

of evaluating the envirommental impacts associated with the designation of sites
for ocean disposal of dredged material from the harbors of Arecibo, Mayaguez,
Ponce, and Yabucoa, Puerto Rico, and utilizes this evaluation in proposing
particular sites for designation.

This document is in two volumes. Volume I includes the following: an executive
summary plus chapters on the purpose of and need for the action, alternatiwves,
selection of alternate sites amd proposed actions, characteristics of the
affected environments, and environmental consequences for each disposal site.
Volume II includes eight appendices that contain detailed analyses used to
evaluate the effects of the proposed action.

Comments concerning the content of this DEIS may be submitted to the EPA for
consideration. All caomments must be received within 60 days after the date of
publication of the Notice of Availability for this DEIS in the Federal Register,
which is expected to be (ctober 10, 1986 . Please address all comments to

Ms. Barbara Pastalove, Chief, Environmental Impacts Branch, Room 702, U.S.
Environmental Protection Agency, 26 Federal Plaza, New York, NY 10278,

If you require additional information regarding this DEIS, please contact
Mr, Robert Witte, Project Monitor, at (212) 264-5396.

Sincerely,

(A 3‘7%7#

Christopher J. Daggett
Regional Administrator - Region II
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ABSTRACT

The proposed action addressed in this Environmental Impact Statement
(EIS) is the designation of ocean dredged material disposal sites for Puerto
Rico. The purpose of the action is to provide environmentally acceptable
alternatives for disposal of dredged material from the four harbors of

Arecibo, Mayaguez, Ponce, and Yabucoa.
Locations of presently used interim sites are:

® Arecibo - 1.5 nautical miles (2.7 km) north of the harbor
® Mayaguez - 5 nautical miles (9.3 km) northwest of the harbor
e Ponce - 4 nautical miles (7.4 km) south of the harbor

® Yabucoa - 4.5 nautical miles (8.3 km) east of the harbor.

Two alternate sites for Arecibo and three alternate sites each for Mayaguez,
Ponce, and Yabucoa were identified using a site selection methodology
developed by the Environmental Protection Agency and the U.S. Army Corps of

Engineers.

The analysis conducted for the EIS indicated that at Arecibo the interim
site, located approximately 1.5 nautical miles north of the harbor, should be
designated as the ocean site for dredged material disposal. At Mayaguez,
alternate site 1, approximately 8 nautical miles west of the harbor, should be
designated as the ocean site for dredged material disposal. At Ponce, alter-
nate site 1, about 5 nautical miles south of the harbor, should be designated
as the disposal site. At Yabucoa, alternate site 2, approximately 6 nautical

miles east of the harbor, should be designated as the disposal site.

Alternate land-based disposal methods considered in the analysis included
placement of dredged material as hydraulic fill, use of dredged material to
create wetlands, and use as cover material in landfills or barren areas. For
Arecibo, land-based alternatives are not as environmentally acceptable as the
ocean sites for dredged material disposal. For Mayaguez, Ponce, and Yabucoa,
suitable areas limited in size may exist, but a lack of site-specific field

data prevents an assured determination of the environmental impacts that would

result from disposal at those sites.
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Abstract: In accordance with the National Environmental Policy Act (NEPA)

and the requlations of the U.S. Environmental Protection Agency (EPA), we have
prepared a draft environmental impact statement (DEIS) for the designation of
four ocean dredged material disposal sites for Puerto Rico. The purpose of the
proposed action is to provide environmentally acceptable alternatives for
disposal of dredged material from the harbors of Arecibo, Mayaguez, Ponce, and
Yabucoa, Puerto Rico.

The four interim ocean disposal sites (one for each harbor) currently in use
were analyzed. In addition, two alternate sites for Arecibo and three alter-
nate sites each for Mayaguez, Ponce, and vabucoa, as well as other alternatives
(including land-based disposal methods), were jdentified and analyzed. The
analyses conducted for the DEIS indicated that for Arecibo, the interim site,
located approximately 1.5 nautical miles north of the harbor, should be desig-
nated as the ocean site for dredged material disposal. For Mayaguez, an alter-
nate site, approximately 8 nautical miles west of the harbor, should be desig-
nated as the ocean site for dredged material disposal. For Ponce, an alternate
site, approximately 5 nautical miles south of the harbor, should be designated
as the disposal site. For Yabucoa, an alternate site, approximately 6 nautical
miles east of the harbor, should be designated as the disposal site.

Written comments must be received no later than 60 days after the publication

of the Notice of Availability in the Federal Register, which is expected to be
October 10, 1986 . These camments should be addressed to Chief, Environmental

Impacts Branch, Room 702, U.S. Environmental Protection Agency, 26 Federal Plaza,

New York, New York 10278. For additional information, please contact Mr. Robert

Witte, Project Monitor, at (212) 264-5396.
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EXECUTIVE SUMMARY

This draft environmental impact statement (EIS) evaluates the environ-
mental consequences of designating an ocean dredged material disposal site
(DMDS) for each of the harbors of Arecibo, Mayaguez, Ponce, and Yabucoa,
Puerto Rico. The draft EIS identifies alternate ocean disposal sites for each
harbor, characterizes the affected environments and types of materials to be
released at the sites, and analyzes potential consequences of the proposed

action.
PURPOSE AND NEED FOR THE ACTION

The proposed actions discussed in this draft EIS are the final designa-
tions of environmentally acceptable ocean disposal sites for materials dredged
from the harbors and surrounding areas of Arecibo Harbor, the Port of Ponce,
the Port of Mayéguez, and Yabucoa Harbor (all referred to subsequently as
"harbors'"). The purpose of the proposed actions is to designate final dredged
material disposal sites in accordance with the requirements of the Marine
Protection, Research and Sanctuaries Act of 1972 (MPRSA) and the U.S. Enviz-
onmental Protection Agency's (EPA's) implementation of the Ocean Dumping

Regulations (40 CFR 220-229),.

The harbors of Arecibo, Mayaguez, Ponce, and Yabucoa are essential to
the continued commercial and industrial growth of Puerto Rico. Ocean-going
ships require channels, berths and turning bagins that are, at a minimum, 10
meters deep. Each harbor is subject to gradual shoaling and filling in as a
result of sediment inputs from rivers and storm waves. Periodic maintenance

dredging is essential for the continued use of these harbors.

Since 1977, the U.S. Army Corps of Engineers (COE) has disposed of
materials from dredging operations in Puerto Rico at dredged material disposal
sites (DMDSs) designated by EPA on an interim basis. In 1980, the National
Wildlife Federation filed suit against the EPA and COE in an attempt to per-
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suade them to designate ocean dredged material disposal sites. Although these
four Puerto Rico interim disposal sites are not included in the Cousent Order
resulting from that suit, EPA is responding to the Corps of Engineers' need to
have designated ocean dredged material disposal sites and has initiated the
necessary studies to gelect, evaluate, and designate the most suitable sites
for the ocean disposal of dredged materials. This draft EIS was prepared to
provide information needed to assess the impacts associated with the final

designation of a dredged material disposal site (DMDS) for each harbor.
ALTERNATIVES INCLUDING THE PROPOSED ACTION

The proposed action is for the final designation of ocean dredged
material disposal sites for Arecibo, Mayaguez, Ponce, and Yabucoa, Puerto
Rico. The alternatives for each area include the following: no-action

(continued use of the interim site), non-ocean disposal, designation of the

interim site, and designation of one of the alternate sites.

Selection of the no-action alternative would result in EPA refraining
from designating ocean disposal sites. This is unacceptable, since continued
use of some of the interim sites would result in adverse environmental impacts

to reef and beach areas.

The non-ocean disposal alternatives evaluated include land disposal,

recycling and re-use options. The dredged material from the four harbors is

primarily fine-grained material (silt and clay). This limits the land-based

disposal alternatives to the following options:

® Placement as hydraulic fill
e Formation of wetland habitats

e Use as cover material in landfills or barren areas.

Use of these land-based disposal alternatives would be hampered by the
limited number and size of potential disposal sites near the harbors and by
the possibility that sites with suitable location, topography, and geohydro-

logic characteristics cannot be acquired.
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At Arecibo, there are gignificant disadvantages associated with all of
the land-based alternative disposal options. Hydraulic fill locations are
likely to be limited in size and very expensive. Wetland production would be
hindered by climatic conditions (high wave energies) and lack of suitable
sites. Application of dredged material on land as a cover material could
degrade ground water quality in the area, particularly at sites far from the
coast. The only option that may be technically, environmentally, and economi-
cally feasible is use of one of the barrem areas, if site specific studies

verify the presence of abandoned sand pits at the site.

The use of land-based disposal alternatives near Mayaguez may be tech-
nically feasible. No potential sites for hydraulic filling were identified;
however, one potential marsh production site, one or two landfill sites, and
one barren area gite were identified. Prior to the use of any of these sites
for the disposal of dredged materials, an extensive site-specific field study

would be required.

The use of land-based disposal alternatives near Ponce may be technically
feasible. One potential diked containment area for placement of hydraulic
fill and one potential wetland formation area were identified. No landfills
were found suitable, but four small sand mining pits could be suitable if
found to be permanently unused because of sand depletion. Prior to the use of
any of these sites as dredged material disposal sites, an extensive site-

specific field study would be required.

The use of land-based dredged material disposal alternatives at Yabucoa
may be technically feasible. Sites suitable for hydraulic fill may be avail-
able, although no specific sites for diked containment areas were identified.
There is sufficient land of suitable topography for diked containment areas
near the coast in the Yabucoa Valley, however use of this land might be in
competition with its use as farmland. No sites suitable for wetland forma-
tion, landfill cover material application, or barren area cover material

application were identified near Yabucoa.



From this analysis, it would appear that non-ocean alternatives would be
feasible only on a short-term basis, due to limited capacity and potential

conflicts with other uses for any possible sites.

Alternate ocean dredged material disposal sites to be evaluated by the
EIS were selected using a screening methodology developed by EPA and the COE.
A brief description of the phases of EPA/COE's recommended site-designation

process follows:

e Phase 1l: Establish Zones of Siting Feasibility (ZSF's)

- A preliminary screening of environmental factors, based on the nine

evaluation factors specified in MPRSA Section 102a and the criteria
specified in the Ocean Dumping Regulations (ODR, Part 228) to
eliminate areas of known conflict with protected resources and
existing uses of the ocean

e Phase II: Select Alternate Sites

- Evaluate interim dredged material disposal sites, and identify
other possible ocean disposal sites believed to be in accordance
with the ocean dumping criteria

e Phase III: Evaluate Interim and Alternate Sites

— Evaluate the suitability of each of the sites and select, based on
ODR criteria, a site for designation as the DMDS for continuing
use.

The locations of the interim sites and the alternate sites selected

according to the EPA/COE methodology are indicated below:

® Arecibo Interim Site LAT 18°30'30"N
(Figure S-1) LONG 66°43'16"W
Alternate Site #1 LAT 18°31'34"N

LONG 66°44'24"W

Alternate Site #2 LAT 18°31'48"N

LONG 66°46'00"W

e Mayaguez Interim Site LAT 18°15'00"N
(Figure §-2) LONG 67°14'00"W
Alternate Site #1 LAT 18°15'00"N

LONG 67°15'42"W
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Alternate Site #2 LAT 18°15'06"N
LONG 67°16'48"W

Alternate Site #3 LAT 18°13'54"N

LONG 67°16'24"W

e Ponce Interim Site LAT 17°55'00"N
(Figure S-3) LONG 66°38'54"W
Alternate Site #1 LAT 17°53'20"N

LONG 66°37'52"W

Alternate Site #2 LAT 17°52'00"N

LONG 66°38'54"W

Alternate Site #3 LAT 17°52'04"N

LONG 66°37'42"W

e Yabucoa Interim Site LAT 18°02'06"N
(Figure S-4) LONG 65°45'00"W
Alternate Site #1 LAT 18°01'l18"N

LONG 65°44'48"W

Alternate Site #2 LAT 18°03'12"N
LONG 65°42'18"W

Alternate Site #3 LAT 18°03'50"N
LONG 65°39'16"W

ENVIRONMENTAL CONSEQUENCES

Continuing use of the interim dredged material disposal site for Mayaguez
or Yabucoa Harbors is likely to result in deposition of sediments at levels
harmful to corals in reef areas adjacent to the sites. It is not expected
that there will be any adverse effects on coral reefs from the use of any of
the alternate sites for Mayaguez, alternate sites 2 or 3 for Yabucoa, or the

interim or alternate sites for Arecibo or Ponce.

Copepods, fish eggs, and perhaps bivalve eggs can be seriously affected
by suspended sediment concentrations such as those immediately resulting from
the disposal of dredged materials. However, because of the transient nature
of suspended sediment plumes in the deep-water, open-ocean environments of all
considered sites, such planktonic organisms would not be exposed to the sedi-

ments for time periods long enough to have significant effects.
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There should be no measurable increases in sediment concentrations at any
beaches or shorelines because of dredged material disposal at any of the
interim or alternate sites for Arecibo or Mayaguez. Use of alternate site 2

or 3 at Ponce or alternate site 1 at Yabucoa would cause a detectable increage

in ambient sedimentation levels at the shoreline.

There should be no effects on mineral resources, natural reserves, com-
monwealth forests, mangrove nursery areas, critical wildlife areas, Or any
endangered species' habitats from disposal at the interm or alternate Siteg
for any of the four harbors. Therefore, no unreasonable degradation of the

marine environment is expected to occur as a result of the proposed action,
CONCLUSIONS

There is a confirmed need to dispose of large quantities of dredged
material from the ports and harbors of Puerto Rico. Land-based disposal
methods are not considered viable alternatives to ocean dredged material disg-
posal except on a short-term basis. Thus, the proposed action is designation
of dredged material disposal sites (DMDS) for continued use. For one harbor,

the proposed DMDS is the interim site. For the other three harbors, an alter-

nate site is proposed.

Of the disposal sites considered for Arecibo, the interim site 1is the

proposed site, 1.5 nautical miles (nmi) north of the harbor.

The proposed site for Mayaguez is alternate site 1., This site is 7 nmi
west of the harbor. The interim site was eliminated from consideration
because it is in relatively shallow water close to shore, where released

dredged materials are likely to be transported into a coral reef area.

The proposed site for Ponce is alternate site 1, which is located 5.5
nmi south of the harbor. The interim site was eliminated from consideration
because plumes of suspended sediments from the site are expected to reach the

shorelines, beaches, and coral reefs near a commonwealth forest natural

reserve area.



The proposed site for Yabucoa is Alternate Site No.2, 6 mnmi east of the

harbor. The interim site was not selected because it includes a very shallow

area inhabited by corals, and because sediment plumes from the interim site

could be carried close to shorelines and into an important nearshore

commercial fishing area.
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1. PURPOSE OF AND NEED FOR ACTION

1.1 PURPOSE OF ACTION

The harbors of Arecibo, Mayaguez, Ponce, and Yabucoa are important to the
commercial and industrial development of Puerto Rico. Access of ships to the
harbors depends on periodic dredging to maintain the authorized depths. In
the past, materials from these dredging operations was disposed of at interim
designated ocean disposal sites. 1In 1980, the National Wildlife Federation
(NWF) challenged the practice of using interim ocean disposal sites pending
completion of long term studies and final designation pursuant to the Marine
Protection, Research and Sanctuaries Act of 1972 (MPRSA), as amended (86 Stat.
1052, 33 USCA Part 1401 et seq., 45 Fed. Reg 3053 Jan 16, 1980). In resolving
the law suit, the EPA and the U.S. Army Corps of Engineers (COE) entered into
a consent decree with the NWF to take steps to designate final ocean dredged
material disposal sites (DMDSs) for certain sites with interim designationm.
Although these four Puerto Rican interim disposal sites were not covered by
the consent decree, EPA is responding to COE's need to have designated ocean
dredged material disposal sites in Puerto Rico. EPA is undertaking studies

preparatory to designating a final DMDS at each harbor.

The action proposed in this envirommental impact statement (EIS) is the
final designation of environmentally acceptable ocean disposal sites for
materials dredged from the harbors and areas surrounding Arecibo, Mayaguez,
Ponce and Yabucoa. The environmental studies and final designation are being
conducted in accordance with the requirements of MPRSA; EPA's implementation
of the ocean dumping regulations (ODR) and ODR criteria (40 CFR 220-229); the
National Environmental Policy Act (NEPA); and other applicable Federal legis-—
lation. Figures 1-1 through 1-4 show the study areas and interim ocean

disposal sites for each harbor.

1.2 ARMY CORPS OF ENGINEERS NEED FOR ACTION

Approvals of private permit requests and COE-initiated projects for the
ocean dumping of dredged material are made by the U.S. Secretary of the Army

in accordance with regulatory criteria established by EPA. Section 103 of
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MPRSA requires COE to consider the effects of ocean disposal of dredged
material on human health and welfare, or amenities, and on the marine environ-
ment, ecological systems, or economic potentialities. The 1977 Ocean Dumping
Criteria gave EPA and COE three years to complete studies on 127 dredged
material ocean dumpsites. EPA initiated studies on sites, and in 1980 pub-
lished an amendment to the criteria extending the interim designation of 46
unstudied dumpsites for up to three more years. The amendment also extended
the interim designation of 85 additional unstudied dredged-material dumpsites

for an indefinite period of at least three years.

In February 1980 the NWF filed suit against the EPA and the COE in an
attempt to persuade them to take steps to complete ocean dumpsite designation
for the identified sites. These did not include the four sites considered by
this EIS. The lawsuit was settled by a stipulation of settlement and dismis-
sal in which COE agreed to issue a guidance memorandum directed to district
and division engineers specifying procedures to be followed in determining
whether to issue an ocean dumping permit for disposal of dredged material at
interim designated dumpsites. The directive from COE Headquarters required
the district engineer, before authorizing dumping at interim-approved dump-
sites, to assess reasonable availability of alternatives to dumping there.

Specifically, the engineer should consider:

e The feasibility and practicability of using a finally designated site
or a more fully studied dumpsite in lieu of an unstudied dumpsite.

o The feasibility and practicability of deferring the decision on ocean
dumping at the proposed site until site study and/or final designation
efforts have been completed, and

e The availability of practicable alternative locations, and methods of
disposal or recycling (i.e., land based alternatives) of the material
proposed to be ocean-dumped.

Since 1977, the COE in Puerto Rico has used ocean dredged material dis-
posal sites designated by EPA on an interim basis. Use of these sites has
been an essential element of COE compliance with the requirements of MPRSA and
its ability to carry out its statutory responsibility for maintaining safe

navigation in the harbors of Puerto Rico. To continue to maintain these
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waterways COE considers it essential that EPA identify, evaluate and perma-
nently designate environmentally acceptable ocean dredged material disposal
sites. These sites will be used after reviews of each project and permit
application have established that the proposed activity is in compliance with

the criteria and requirements of EPA and COE regulations.

1.3 CORPS OF ENGINEERS LOCAL NEED FOR ACTION

The harbors of Arecibo, Mayaguez, Ponce, and Yabucoa are essential to the
continued commercial and industrial growth of Puerto Rico. Ocean-going ships
require channels, berths and turning basins that are, at a minimum, about 6
fathoms (10 meters deep). Periodic maintenance dredging is essential for the
continued use of these harbors. Each harbor is subject to gradual shoaling
and filling in as a result of sediment deposition from rivers and storm-waves.
Without dredging, the harbors would eventually become inaccessible to large
commercial vessels. Future dredging actions may include both maintenance

dredging and harbor channel deepening.

The following sections discuss the specific dredging needs of each

harbor.

1.3.1 Need for Dredging, Arecibo

Arecibo 1is subject to flash flooding during the rainy season. The Rio
Grande de Arecibo and its tributaries, which flow into the harbor, contribute
heavily to sediment deposition from May to October. 1In addition, Arecibo is
subject to periodic shoaiing because of its exposure to the periodic heavy

wave conditions characteristic of the north coast.

Arecibo is an important harbor for ships transporting pharmaceutical
supplies and products from a number of pharmaceutical plants located southeast
of thé port. The amount of dredged material to be removed is likely to be on
the order of 75,000 to 150,000 cubic meters (100,000 to 200,000 cubic yards)
every three to five years (these estimates are based on data presented in

Appendix B).
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1.3.2 Need for Dredging, Mayaguez

Flash flooding during the rainy season contributes heavily to sediment
deposition in the Mayaguez coastal embayment. The Port of Mayaguez is the
principal harbor on Puerto Rico's west coast. A total of 321,764 tons of
freight traffic moved through the harbor in 1983 (COE 1981). Dredging volumes
in this harbor have varied in past years; the amount of dredged material to be
removed is expected to range from 15,000-114,000 cubic meters (20,000 to

150,000 cubic yards) every two to five years (Appendix B).

1.3.3 Need for Dredging, Ponce

Ponce is one of the three principal Puerto Rican harbors able to receive
large ocean-going commercial vessels; only the harbor of San Juan handles more
tonnage. A total of 854,651 tons of freight traffic (five percent of the
waterborne commerce of the island) moved through the Port of Ponce in 1981

(COE, 1983).

There are public and private port facilities at Ponce. The municipal
pier and bulkhead area have six ship berths owned and operated by the
Municipal Port Authority of Ponce. Five of the berths have depths of about 30

feet and are from 350 to 500 feet long. Adjacent to the municipal bulkhead

are a variety of commercial facilities that depend on the port: seven muni-
cipal warehouses, a private tuna packing plant, and a 1.6 hectare (4 acre)

cargo storage area (COE 1975).

Two rivers, Rio Matilde and Rio Portuques, empty into Ponce Harbor, and
the mouth of a third, the Rio Bucana, is about one mile east of the port.
These river basins are among the steepest on the island. Therefore, the
short, intense showers of the wet season (May through October) result in

floods that transport large volumes of sediments to Ponce.

The amount of dredged material that may have to be removed is expected to
be on the order of 75,000 to 150,000 cubic meters (100,000-200,000 cubic
yards) of sediment every three years (Appendix B). In addition, COE may need

to dispose of an unknown quantity of dredged materials from the neighboring
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Guayanilla Bay, a harbor whose dredged materials have in the past been dumped
at the Ponce DMDS. At Guayanilla, dredging is necessary to keep the harbor

open to ocean-going petroleum tankers and local oil barges (COE 1981a).

1.3.4 Need for Dredging, Yabucoa

Yabucoa is the only commercial harbor in southeastern Puerto Rico. Un-
like the other three harbors addressed in this EIS, Yabucoa is maintained and
operated by the Puerto Rico Port Authority. Cargos at the harbor are mainly

crude oils destined for the Sun 0il refinery in Yabucoa.

The amount of dredged material that may have to be removed is expected to
be on the order of 380,000 to 450,000 cubic meters (500,000 to 600,000 cubic
yards) every five to six years (Appendix B). In additionm, the Puerto Rico
Port Authority will need to dispose of an unknown quantity of materials from
the neighboring harbor and channel at Puerto Las Mareas (Guayama Harbor) (COE
1981b), and the COE will need to dispose of materials from the harbor channels

of the Roosevelt Roads naval base (EPA 1981).

1.4 ENVIRONMENTAL PROTECTION AGENCY'S NEED FOR ACTION

The transportation and dumping of materials in ocean waters is regulated
under Title 1 of the Marine Protection, Research and Sanctuaries Act of 1972
(MPRSA). Title I requires that the EPA Administrator and the U.S. Secretary
of the Army establish permit programs to exclude from the ocean all dredged
and nondredged material that might result in unreasonable degradation or
endangerment of the marine environment or human health. COE is responsible
for dredged-material permits. EPA is responsible for all other wastes. Title
I requires EPA to establish criteria, based on the nine evaluation factors
specified in MPRSA Section 102(a), to review and evaluate requests for per-
mits. . Section 102(c) of Title I authorizes EPA to consider these criteria in
designating ocean disposal sites or times for dumping dredged and nondredged
material. The statute provides for the case-by-case evaluations of ocean
dumping permit applications, and dumping is approved only when there is an

affirmative showing of no unreasonable degradatiom.



To meet its responsibilities under MPRSA, EPA developed Ocean Dumping

Regulations (ODR) and criteria (1973) and revised them in January 1977 (40 CFR

220-229). These regulations set forth procedures and criteria for:

e Evaluating dredged material disposal permit applications (Part 225),

e Enforcing permit conditions (Part 226),

e Evaluating proposed actions for environmental impacts (Part 227), and

e Designating and managing disposal sites for ocean dumping (Part 228).

Part 228 establishes the five general and eleven specific criteria that

are used to evaluate the environmental acceptability of potential DMDSs.

To carry out its statutory responsibility of maintaining the nation's
navigation waterways while complying with the provisions of MPRSA and other

applicable federal statutes, COE needs designated DMDSs in Puerto Rico.

In response to this need, EPA has initiated the necessary studies to
select, evaluate, and designate the most suitable sites for the ocean disposal
of dredged material from the above four harbors. This document has been pre-

pared to provide relevant information needed to assess the impacts associated

with the final designation of an DMDS for each harbor.

1.5 TINTERNATIONAL CONSIDERATIONS

The principle international agreement governing ocean dumping is the
convention on the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter, commonly known as the London Dumping Convention (LDC), which
became effective in August 1975 upon ratification by 14 contracting countries
including the United States (26 UST 2403: TIAS 8165). There are now 44 con-
tracting parties. Designed to control dumping of wastes in the ocean, the
Convention specifies that contracting nations will regulate disposal in the
marine environment within their jurisdiction and prohibit disposal without
permits. Disposal of certain hazardous materials (e.g., radiological, bio-

logical, and chemical warfare agents, and high-level radioactive matter) is
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completely prohibited. Certain other materials (e.g., cadmium, mercury,
organchalogens and their compounds, oil, and persistent synthetic or natural
materials that float or remain in suspension) are also prohibited as other
than trace contaminants unless they are rapidly rendered harmless by physical,
chemical, or biological processes in the sea. Other materials (e.g., arsenic,
lead, copper, zinc, cyanides, fluorides, organosilicon, and pesticides) not
specifically prohibited will require the issuance of a special permit. The
nature and quantities of all ocean-dumped material, and the circumstances of
digposal, must be periodically reported to the Inter-Governmental Maritime
Consultative Organization (IMCO) which is responsible for administration of

the Convention.

The criteria of the U.S. Ocean Dumping Regulations are based on the pro-
visions of the LDC and include all the considerations listed in Annexes I, II,
and II1 of LDC. Agreements reached under the LDC allow exclusions from bio-
logical testing for dredged material from certain locations. These agreements
are also reflected in the U.S. ocean dumping criteria. Thus, when a material
is found to be acceptable for ocean dumping under the U.S. ocean dumping

criteria, it is also acceptable under the LDC.
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2. ALTERNATIVES INCLUDING THE PROPOSED ACTION

INTRODUCTION

The proposed actions are the permanent designations of ocean dredged

material disposal sites at Arecibo, Mayaguez, Ponce, and Yabucoa, Puerto Rico.

Alternatives to the proposed action must be evaluated to meet the

requirements of the National Environmental Policy Act (NEPA).

Alternatives considered for each harbor were:

No-Action: The no-action alternative to final designation is to
refrain from designating ocean disposal sites. This would result in
continued disposal at the interim ocean disposal sites.

Non-Ocean Disposal: The non-ocean disposal alternatives to be evalu-
ated include land disposal, recycling, and reuse options.

Designation of the interim ocean disposal site as the site for con=-
tinuing use.

Designation of one of several alternative ocean disposal sites as the
site for continuing use.

NO-ACTION ALTERNATIVE

The no-action alternative to the proposed action would be to refrain from

designating ocean sites for the disposal of dredged material from the harbors

and areas surrounding Arecibo, Mayaguez, Ponce, and Yabucoa, Puerto Rico. COE

uses an interim designated site for each harbor. By selecting the no-action

alternative COE would not have EPA-designated ocean disposal sites available,

but would continue to use the interim designated sites.

2.2 NON-OCEAN DISPOSAL ALTERNATIVE

Dredged material from the harbors is primarily fine-grained material

(silt and clay). The land-based alternatives for the disposal of fine-grained

material that were evaluated included:
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e Placement as hydraulic fill
e Formation of wetland habitats, and
e Use as cover material in landfills and barren areas.

This section discusses the need for evaluating land-based dredged
material disposal, the types of disposal options available, and the poten-

tially suitable sites at each of the four harbors.

2.2.1 1Introduction

Disposal of dredged material on land is sometimes technically, economic-
ally, and environmentally preferable to disposal at sea. In Puerto Rico,
dredged material has been disposed of by both methods. The predominant land-
based disposal method has been hydraulic filling, which was used to produce
land for industrial development and to fill in wetlands (COE 1975, Colon

1984).

2.2.2 Justification for Evaluation of Land Based Disposal

The action proposed in this EIS is the final designation of environ-
mentally acceptable ocean disposal sites for dredged materials. As required
by 40 CFR Part 6 -- Implementation of Procedures on the National Environmental
Policy Act of 1969, an EIS must evaluate possible alternatives to the proposed
action. The only possible alternative (other than no-action) to the designa-

tion of ocean disposal sites would be land-based disposal. Land-based options

are examined in the following sections of this chapter.

2.2.3 Available Land-Based Disposal Methods

Disposal of dredged material on land in Puerto Rico is more expensive
than ocean disposal. Suitable sites near the harbors are limited and expen-
sive because of their potential commercial value. Each proposed disposal
action would need a site-specific impact assessment and engineering study.
There is a high potential for environmental damage if the disposal area is

improperly designed, constructed, or operated.
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2.2.3.1 Factors Affecting Selection of Land-Based Disposal Alternatives

The suitability and availability for land-based disposal options depend

on:

e The costs of land, site preparation, and transportation of material to
the site.

e The characteristics of the dredged material.

e The environmental and socioeconomic conditions near the harbor.

Table 2-]1 compares the dredged material disposal costs of various dis-
posal alternatives. These general data indicate that several land-based
alternatives can be cost-competitive with ocean disposal if suitable sites can
be located, and if land prices at the sites are lower than the average prices
for commercial land near the harbors. However, land is at a premium in Puerto
Rico, and land near the harbors considered in this EIS is expensive, ranging
from $15 to $30 per square meter, ($60,000 to $120,000 per acre, Franciscas
Realty 1984). 1t is specifically outside of the scope of an EIS to evaluate
relative dollar values of environmental resources, or impacts upon those

resources, except for the purposes of establishing absolute feasibility of a

disposal option.

Land values in this range indicate that land disposal will not be a
feasible option in most Puerto Rican locations, and that particularly low-cost
land disposal options such as use of barren areas, or abandoned mining pits,
or productive disposal options such as valuable wetland creation, are the only
feasible land-based alternatives. An evaluation of environmental acceptabil-
ity and availability of such alternatives in the regions surrounding the four
harbors is presented below. A summary of the conclusions of these evaluations

is given in Section 2.2.4.

United States Geological Survey (USGS) topographic maps of the four
harbors, and studies of waste disposal in Puerto Rico were used to locate
sites near each harbor that meet the appropriate disposal site criteria. The

results of this analysis are presented in Table 2-2,
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TABLE 2-1.

NON-OCEAN DISPOSAL OPTIONS

COMPARISON OF REPRESENTATIVE COSTS FOR OCEAN AND

DM Disposal Technique

Partial Cost

Modification

Fuil Disposal Cost
$/cy

bcean Disposal-

Clamshell dredge and barge scow
(Mayaquez, PR)

COE hopper dredge (national average)

Barge acow or hopper dredge, unspecified

[Land Disposal-

Use of diked containment areas on land

Marsh production, without revegetation

Marsh production, with revegetation

Dewatering at a regional site, then
use as landfill cover material

Pipeline transport to landfill or
or barren area

Use for beach nourishment via pipeline
to beach, transport 10 nmi or less

Use of DM to produce containment islands

0.1

to 2.00 cy/omi

SO.ZO/cy/nmi(“)

$0.1593/cy/nmi(3)

2.5 times cost of
open water diazs)
posal 18 depen
dent on transport
distance and site
size,

Dikes cost frowm
$30,000 to $5 mwillion
for sites 10 acres

to 2500 res in size
in 1972(§S

l mile, without
booster to 2 miies,
with booster pump.

2600 feet of p s
line SI'IZZ/Cytgs

2 to ) 1/2 times
cost of an
z:lispozaal?fs

Assumting |.5 to
8.5 nmi to ocean

DMDS

Assuming 1.9 to
8.5 nmi to ocean
DMDS

*Agsuming 1.5 to
8.5 nmi Lo ocean
DMDS

0D x 2 =
0D x }J.5=

Represe tive cost
$2-5/cyefz)

$3.00 ¢y to
6.08/cy

0.45 to $1.70/cy

0.24 to $1.35/cy

Representative costs

$0.29-o,7u/cy(‘)

s4.500 7w
$13 to S2i/cy'l)

$1.65 to $3.08/cy' e

$2.70 to B.30/cy

using Lrangsport costs
given above

0.50 to 21.30/cy

Sources:

(1) Coch et al. 1983

(2) Pers. comm. Gerald Atman, COE Jacksonville, FL, June 26, [984
(3) EPA 1981 (Vieques EIS)

(4) Pers. comm. Dave Mathis, COE Ft. Belvoir, VA, June 20, 1984
(5) Brady, 1976

(6) Pers. comm. Dave Mathis, COE Ft. Belvoir, VA, June 29, 1984
(7) Knutson 1976

*

Converted from original (outdated) cost by using factors presented i1n Englesmann (1984)

o
i
&~




TABLE 2-2.

COMPARATIVE SUMMARY OF ENVIRONMENTAL CONSEQUENCES OF
LAND-BASED ALTERNATIVES

Evaluation
Criteria

Placement as
Hydraulic Fill

Formation of
Wetlands

Use as Cover
Material 1in
Landfills

Use as Cover
Material in
Barren Areas

Alr Impacts

Emission of
pollutants (CO,
particulates,
hydrocarbons,
NOx and SOx)

from fuels

used by earth-
moving equipment
during dike con-
struction. Dust
from unvegetated
dry hydraulic f{ll.

Possible dust
from dry dredged
material prior

to establish-
ment of complete
vegetative cover.

Dust emissions
during and after
cover material
placement likely
until vegetative
cover established

Dust emissions
during and after
cover material
likely until
vegetative cover
established.

Water Impacts

Surface water
impacts minor if
effluent is dis-
charged into salt
water and if dikes
remain structurally
sound; groundwater
impacts minor if
site overlies
saline or brackish
groundwater.

4

Surface water
impacts minor if
effluent is dis-
charged into salt
water and if dikes
remain structurally
sound; groundwater
impacts minor if
site overlies
saline or brackish
groundwater,

Surface water
impacts likely
because most
landfills are
not near salt
water. Ground-
water contam-
ination with
salt is likely
because most
landfills over-
lie nonsaline
water

Surface water
impacts likely
because most
landfills are
not near salt
water, Cround-
water contam-
ination with
salt is likely
because most
landfills over-
lie nonsaline
water

Land Impacts

Would require
long term (10
year or more)
commitment of
2 to 37 acres
per harbor.l

Would require
decreasing

size of nearby
lagoons or
protected,
shallow-water

by 4 to 37 %cres
per harbor.

May cause
substantial
increase in
use rates of
existing land-
fills.

Would fill

in and cover
abandoned or
mined-out
portions of
quarries or pits,
and allow some
types of land re-
use after fill
material has
consolidated.

(1)

depth of from 10 to 20 feet (3 to 6 meters).

(2)

depth of from 6 to 10 feet (2 to 3 meters).

Assuming a dredged material volume of from 69,100 to 600,000 cubic yards and a dredged material

Assuming a dredged material volume of from 69,100 to 600,000 cubic yards and a dredged material
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An analysis was conducted to determine the specific requirements for
land-based dredged material disposal sites, using various dredged material
disposal techniques. These requirements are described in detail in Appendix

E.

The site-suitability analysis was intended only to locate potentially
suitable sites for dredged material disposal. The analysis did not account
for the possibility that suitable sites may not be available for use because
of owner opposition or incompatible current land use, or that local opposition

may preclude the use of certain dredged material disposal techniques.

Table 2-3 also lists the number of suitable sites near each harbor for
these potential disposal options. At Arecibo and Yabucoa, there are suitable
sites for only one of the four disposal options. At Mayaguez and Ponce three

of the four options are considered feasible.

2.2.3.2 Land-Based Disposal Options for Fine-Grained Sediments

The dredged material from all of the harbors is primarily fine-grained
material (containing high percentages of silt and clay); this factor limits

the land-based disposal alternatives to the following options:

e Placement as hydraulic fill
e Formation of wetland habitats

e Use as cover material in landfills or barren areas.

The disposal process for each of these methods are described below. Data

on historical use of each method and their respective advantages and disadvan-

tages are presented in Appendix C.

Placement as Hydraulic Fill -- Hydraulic filling is a dredged material

disposal method that involves placing the dredged material as a slurry in a
contained area on land. Hydraulic filling requires the construction of dikes
around a large, flat area that is close to a navigable waterway. The dike

must also contain an adjustable dam called a weir. The dredged material is
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TABLE 2-3. SUMMARY OF LAND-DISPOSAL SITE SUITABILITY AT ARECIBO, MAYAGUEZ, PONCE AND

YABUCOA

Harbor Number of Potentially Suitable Sites for Each Land-Based Disposal Method
Placement as Formation Cover Material Cover Material for
Hydraulic of Wetlands for Landfills Barren Areas
Fill

Arecibo 0 0 0 1

anaguez 0 1 1-2 1

once 1 1 0 4
Yabucoa 1 0 0 0




pumped as a slurry into the diked containment area and the solids are allowed
to settle out of the water. The clear water flows out over the weir and into
a nearby water body. 1If the dredged material is sandy, the solids settle out
rapidly; the water flows out readily and a stable material results. If the
dredged material is clay, the solids settle out very slowly, and sufficient

drainage to produce a stable material can take decades (Harrison and Chisolm

1974, McCarthy 1977).

Formation of Wetland Habitats -~ This disposal option involves careful

site selection, preferably at an elevation within the tidal range, near
existing marshes, and in areas protected from high wave energies (Patin 1976;
Holloway 1976; Smith 1976). To form a marsh, dikes are built along the
perimeter of the site to an elevation that is higher than the highest tide
plus a few feet of freeboard to prevent dike erosion by storm waves. The
dredged material is hydraulically placed and the site may eventually be
revegetated, after sufficient dewatering has occurred. Mangroves are a common

type of vegetation used in the formation of wetland habitats in Puerto Rico.

Other types of emergent vegetation can be used as well.

Use as Cover Material in Landfills or Barren Areas -— The use of dredged

material as a cover material for landfills or barren areas has been suggested
as a feasible alternative to ocean disposal. A study of disposal alternatives
for dredged material from the New York Harbor area describes two processes by
which the dredged material could be handled. 1In one process, the material
could be transported as a slurry through a pipeline from the barge to the
landfill or barren area (the disposal site) if the disposal site is within

5 miles of a navigable waterway, and if the topography between the barge off-
loading point and the disposal site is not too variable or steep. Once at the
disposal site, the dredged material would have to be placed in a diked con-

tainment area or in thin layers over large areas to allow drying, prior to

vegetating (Coch et at. 1983).

The second possible process requires the use of a large diked containment
area. The dredged material would be partially dried at this facility using
COE-developed dredged material drying techniques. The material would then be

trucked to landfills or barren areas (Coch et al. 1983).



2.2.4 Land-~Based Options for Each Harbor

The availability of land—-disposal options is evaluated in this section

independently for each harbor. A summary of conclusions for all harbors is

given 1in Section 2.2.5.

2.2.4.1 Land-Based Disposal Options for Arecibo

The locations of the mangroves, landfills, and barren areas identified
near Arecibo are shown in Figure 2-1. The appropriateness of each site was
evaluated, taking into account the site's location relative to Arecibo, its
distance from the coast, its elevation, its geohydrology, and other factors.

Details of these analyses are preseunted in Appendix C.

There are significant disadvantages associated with all of the possible
alternative disposal options. Hydraulic fill locations, if any suitable sites
can be located and acquired, are likely to be limited in size and very expen-
sive. Wetland production would be hindered by ocean conditions (high wave
energies) and lack of suitable sites. Application of dredged material on land
as a cover material could degrade groundwater quality in the area particularly
at sites far from the coast. The only option that might be technically,
environmentally, and economically feasible would be use of one of the barren
areas, if this site does contain a series of abandoned sand pits, as indicated
in one reference map (as discussed in Appendix C, p. C-21). Environmental
studies would have be done to determine whether that barren area would have
the capacity to receive Arecibo dredged material, and it is likely that
environmental and economic factors would mitigate against use of this

alternative.

2.2.4.2 Land-Based Disposal Options for Mayaguez

The locations of the mangroves, landfills, and barren areas identified

near Mayaguez are shown in Figure 2-2. Appendix C presents details of site

evaluations.

The use of land-based disposal alternatives near Mayaguez may be techni-

cally feasible. No potential sites for hydraulic filling were identified,
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however, one potential marsh production site, one and possibly two landfill
sites, and one possible barren area (quarry) site were identified. Prior to

the use of any of these sites as dredged material disposal sites, site-

specific field study would be required.

In addition, site-specific evaluation of dredged material disposal and
monitoring costs would be necessary to determine the economic feasibility of

each potential location as a dredged material disposal site.

2.2.4.3 Land-Based Disposal Options for Ponce

The locations of the mangroves, landfills, and barren areas identified
near Ponce are shown in Figure 2~3. The result of an analysis of the suit-

ability of each site are presented in Appendix C.

The use of land-based disposal alternatives near Ponce may be technically
feasible. One potential diked containment area site for hydraulic fill and
one potential wetlands formation area were identified, no landfills were found
suitable, and four small sand mining pits could be suitable if permanently

inactive. Prior to the use of any of these sites as dredged material disposal

sites, an extensive, site-specific field study would be required.

2.2.4.4 Lland-Based Disposal Options for Yabucoa

The locations of the mangroves and landfills found near Yabucoa are pre-
sented in Figure 2-4. No sand or gravel pits or quarries were identified in

this area. The results of the analyses to determine site suitability are

presented in Appendix C.

The use of land-based dredged material disposal alternatives at Yabucoa
may be technically feasible. Sites suitable for hydraulic fill may be avail-
able, although no specific sites for diked containment areas were identified.
There is sufficient land of suitable topography for diked containment areas
near the coast in the Yabucoa Valley. However, this use of these low-lying
coastal locations would compete with the use of undeveloped areas as farmland.
No sites suitable for wetland formation, landfill cover material application,

or barren area cover material application near Yabucoa were identified.
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2.2.5 Conclusions Concerning Options for Land Disposal

For Arecibo and Ponce, the small number of potentially usable land-
disposal areas identified indicates that, even if field studies revealed that
sites in those areas were environmentally acceptable as disposal locations,
there would still probably not be sufficient regional capacity to meet the

maintenance dredging needs of the two harbors.

For Mayaguez and Yabucoa, the possibility of finding usable land-disposal
locations cannot be entirely ruled out. Because a number of potentially
serious environmental problems can occur from land disposal in inappropriate
areas, the absence of site-specific field data for the locatioms in question
means that detailed field studies would be needed before acceptability of any
land-disposal site could be established. However, the general information
that is available regarding land costs in the region suggests that costs may
in fact be prohibitive. For these reasons, it can be concluded that land-
based disposal options are not assured in any harbor region, and that evalua-
tion of ocean-based disposal options is thus warranted for each of the four

harbors.

2.3 SELECTION OF ALTERNATE OCEAN DISPOSAL SITES

Because environmentally acceptable and technically feasible disposal
sites on land were found to be very limited in number and perhaps prohibi-
tively expensive, evaluation of the environmental acceptability of existing
interim ocean disposal sites and alternate ocean sites is warranted. The
methodology used to select the alternate ocean sites, and to evaluate the

interim and alternate ocean sites, is described below.

2.3.1 The EPA/COE Protocol for Ocean Dredged Material Disposal Site (DMDS)
~ Designation
In 1983, EPA and COE developed a handbook (EPA/COE 1983) recommending a

protocol to be followed in implementing the ocean dumping regulations (ODR)
for designating ocean dredged material disposal sites. This protocol is based
on the "tiered" site-selection screening approach of Pequegnat, et al. (1981).

For technical guidance, the protocol draws from the approach to biological
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hazard and effects assessment described in a 1983 EPA workshop report on DMDS
evaluation techniques (Reed and Bierman 1983). A brief description of the

phases of EPA/COE's recommended site-designation process follows.

e Phase I: Establish Zones of Siting Feasibility (ZSFs)

- A preliminary screening of envirommental factors, based
on the nine evaluation factors specified in MPRSA
Section 102a and the criteria specified in the Ocean
Dumping Regulation (Part 228), to eliminate areas of
known conflict with protected resources and existing
uses of the ocean.

e Phase II: Select Alternate Sites

- Evaluate interim dredged material disposal sites, and
identify other possible ocean digposal sites believed to
be in accordance with the ocean dumping criteria.

e DPhase IIT: Evaluate the Interim and Alternate Sites

- Bvaluate the suitability of each of the sites and
select, based on ODR criteria, a site for designation as
the DMDS for continuing use.

2.3.1.1 Criteria for Evaluating Interim Sites and Selecting and Evaluating
Alternate Sites from the Ocean Dumping Regulations
EPA's 1977 Ocean Dumping Regulations establish five general and eleven
specific criteria for evaluating the environmental suitability of ocean dis-

posal sites for dredged materials and other wastes.
Provisions of the general criteria state that:

1) Sites be selected to minimize interference with other activities in
the marine environment.

2) Any elevated pollutants concentrations that occur upon dumping must be
reduced to either ambient or undetectable levels before reaching any
beach, shoreline, marine sanctuary, or geographically limited fishery.

3) The EPA should limit site size so as to localize impacts and facili-
tate monitoring.

4) The EPA should choose sites beyond the 'continental shelf" (depths of
200 meters, or approximately 100 fathoms).



5) The EPA should select previously used disposal sites whenever pos-
sible.

The eleven specific criteria (40 CFR 228.6) to be considered in addition

to the general criteria described above are as follows:

e Geographical position, depth of water, bottom topography, and distance
from the coast;

e Location in relation to breeding, spawning, nursery, feeding, or pas-
sage areas of living resources in adult or juvenile phases;

e Location in relation to beaches and other amenity areas;

e Types and quantities of wastes proposed to be disposed of and methods
of release, including methods of packing the waste, if any;

e Feasibility of surveillance and monitoring;

e Dispersal, horizontal transport, and vertical mixing characteristics
of the area, including prevailing current direction and velocity, if
any;

e Existence and effects of current and previous discharges and dumping
in the area (including cumulative effects);

o Interference with shipping, fishing, recreation, mineral extraction,
desalination, fish and shellfish culture, areas of special scientific
importance and other legitimate uses of the ocean;

e The existing water quality and ecology of the site as determined by
available data or by trend assessment or baseline surveys;

e Potential for development or recruitment of nuisance species at the
disposal sgite;

e Existence at or in close proximity to the site of any significant
natural or cultural features of historical importance.

This EIS characterizes each of the study sites with respect to these

criteria.

2.3.1.2 Phase I: Establish Zones of Siting Feasibility

In October of 1983, EPA conducted a preliminary siting feasibility study
(Task 1 report in support of the EIS), in accordance with procedures recom-

mended in the EPA/COE site-designation protocol (EPA/COE 1983). Im this
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approach, the preparers of the assessment develop a series of maps from his-
torical data. The maps deal with important resources (e.g. natural reserves,
nursery areas, corals, historic sites) and use categories (e.g. navigation,
commercial fishing, recreation) addressed in MPRSA 102(a) and the ODR (Section
228). The maps are used in an overlay technique to successively eliminate
sensitive or questionable areas from further analysis. The final composite
map serves to define the zone of siting feasibiliity (ZSF) for the study area.
The ZSF indicates an area free of sensitive resources or incompatible compet-~

ing use. The ZSF's for the Puerto Rican study areas are presented in Figures

2-5, 2-6, 2-7 and 2-8. Factors considered in establishing each ZSF included
information available at the time on physical oceanographic characteristics,
such as surface and deep currents, or degrees of density stratification in the
water columns that would affect the transport of disposed materials from the
point of release to their settling locations. Practical factors set an upper
limit of approximately 15 nmi, or 28 km, on the feasible distance between a
potential ocean DMDS location and the principal dredging location. This limit
is based on estimates that typical speeds of loaded barges operating in a
variety of weather conditions average about 5 knots (nmi/hour), and that the
disposal operation may require one to two hours. Fifteen nmi is thus a
reasonable estimate of the maximum one-way distance that a barge can travel to
complete disposal and return on the same working day. Since numerous environ-
mentally suitable potential DMDS locations were identified within 15 nmi of

each harbor, it was not necessary to consider locations beyond that limit.

2.3.1.3 Phase II-Select Alternate Ocean Disposal Sites

Once the 2ZSF was determined, EPA staff scientists developed a survey
cruise plan to gather representative data from the interim designated site and
other likely alternate sites. Sites to be considered as alternatives to
interim sites were selected from the previously identified ZSF's, with the
exception of sites in the Ponce study area. Information obtained in intensive
literature searching completed after the Phase I feasibility study provided a
more complete characterization of the physical transport conditions in the
Ponce region. Because of the scarcity of physical oceanographic data avail-
able during the Phase 1 study, and the consequent lack of assurance that dis-

posal closer to shore would not result in transport into fishing areas east of



61-2

*6-¢ duNd1d

0910V ¥0d ALITIFISVAd ONILIS A0 INOZ

18°

45’

18°

40'

66°50' 66°40° 66°30'

Rautical Miles

0123435

Zone of Siting
Feasibility

18°

45"

[¢]

18

] 40'

66°50" 66°40" 66°30"




18°

25°

18
20'

18
15’

18
10'

18°

05’

18°

00’

67°30"

67°20"

67°10"

Zone of Siting

18°
25"

18°

20"

18°
15"

18°

10°'

18°

05'

18°

0g'

Feasibility
A e=-""" .
' \\
’ ‘N
[}
]
3
---------- 100 fm’
Nautical Miles
01 2 3435
| | [
67°30" 67°20" 67°10"
FIGURE 2-6. ZONE OF SITING FEASIBILITY FOR MAYAGUEZ

2-20




T1Z-2

*L~C TANOIA4

IONOd ¥04 ALTIGISVHL ONILIS 40 ANOZ

o

17

o

17
45'

17
40"

66°50"

66°40"

66°30"

Zone of Siting
Feasibility

“emee======100fm """~ "~

Nautical Miles

¥

0

1 2 3405

66°50"

66°40"

66°30°

17
50"

17
45"

17°

40"




¢

'g-g AdNO1d

- VOONdVA ¥04 ALITIHISYH4 9NILIS 40 EANOZ

[o] v
66°00 65950" 65°40"
18°
10'
18°
05'
18°
m'
Zone of Siting
170 Feasibility
55°¢ 1 i
17° -
e Nautical Miles m
Iy | ) { ) { 1 1
01 2 3 4 5
1 ] B
66%00" 65°50" 65°40"

17°

55°*

0

17
50'




Ponce, the nearshore border of the Ponce ZSF had originally been placed about
15 km (8 nmi) offshore. The availability of additional data (Wood et al.
1975f, and Puerto Rico Department of Public Works 1974, as cited in Chapter 3
of this report) permitted improved estimation of expected transport conditions
in the area. This indicated that disposal in some locations inshore from the
original ZSF would not necessarily result in sediment transport into the sen-
sitive fishing regions to the east. Alternate disposal site considered for

the Ponce area are thus inshore from the original Ponce ZSF.

In March 1984, the EPA oceanographic survey vessel Antelope collected
biological, geological, and chemical data from locations off Arecibo,
Mayaguez, Ponce and Yabucoa. A detailed description of data collections and
analyses is provided under separate cover in the survey cruise data reports
(JRB 1984). Samples were taken at evenly spaced intervals along cruise tracks
that were arranged across the ZSF and approximately parallel to the downward
slope of the bottom topography. Where isobaths (lines connecting locations of
equal depths) were markedly curved (e.g. Mayaguez Bay and off Yabucoa) the

cruise tracks ran at acute angles to one another.

Following preliminary analysis of the survey cruise data, alternate sites

were selected using the following criteria:

® Depth--The Ocean Dumping Regulations general criteria stipulate that
ocean disposal sites must be located beyond the shelf when possible.
This condition could be met in Puerto Rico if gsites were about 200
meters (or approximately 100 fathoms) deep, or deeper.

e Seafloor Sediment Composition--Preference was given to sites where the
bottom sediment composition (grain size) was similar to the typical
sediment composition of the material dredged from that harbor.

e Data Availability--If several choices of sites were available that met
the first and second criteria, a site was selected that was centered

around EPA Survey Cruise Sampling Points.

e Monitoring--Preference was given to sites shallow enough to be moni-
tored using equipment typically available to the EPA. This stipula-
tion sets a 925-1,000 meter limitation unless there are special

circumstances requiring deeper disposal sites.
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® Representative Depths--Where possible within the 1,000-meter limit,
sites should represent the range of depths available in each ZSF.

e Distance from Dredging Site to Disposal Site--If several sites met all
the previous criteria, selections were made that minimized the
distance from the dredging site to the disposal site.

Three alternate sites were selected for detailed evaluation in the
Mayaguez, Ponce and Yabucoa ZSF's. Two sites were selected for Arecibo. A
third site was considered unnecessary because of the uniformity of sea floor

topography and current patterns along the coastline.

Locations and depths of the alternate sites for each harbor are described

in the following sections.

2.4 PROPOSED ACTION FOR ARECIBO

The proposed action for Arecibo is to designate the interim DMDS (Figure
2-9) as the DMDS for continuing use. The characteristics of the dredged
material at this harbor, and the environmental characteristics of the proposed
site and alternate sites considered, are summarized 1in this section of the
EIS. More detailed descriptions of the environment and expected impacts are

given in Chapters 3 and 4.

©2.4.1 Characteristics of the Dredged Material -~ Arecibo

2.4.1.1 Grain Size of Material

Sediment‘characteristics from four cores collected in Arecibo Harbor were
analyzed by the COE (Hilton, 1984). The harbor sediments are predominantly

sand. The average specific gravity is 2.53, the average percent moisture is

41.1%, and the average bulk density is 1.91.

2.4.1.2 Existence of Contaminants as Indicated by Elutriate Tests

The elutriate test was developed by EPA and COE to assess the environ-
mental impact of the sediment contaminants. The test was designed to simulate

the physical-chemical processes that occur during dredged material disposal to
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evaluate the potential release of soluble contaminants. An elutriate tegg

conducted by Caribtec Laboratories, Inc. (1980a) measured levels of ammonja
(less than 0.3 ug/1), mercury (less than 0.1 ug/1), PCBs (less than 10 ug/1),
cadmium (less than 0.001 ug/1) and oil and grease (less than 0.001 ug/l) ip

four sediment samples collected from Arecibo Harbor. The test values are pot

significantly different from ambient concentrations.

2.4.1.3 Existence of Contaminants as Indicated by Bioassay

No bicassay tests have been conducted on sediments taken in Or around
Arecibo Harbor. EPA evaluations of need for such testing have indicated that
the sediments do not contain chemical contaminants, and are of a grain-size
compatible with that of the interim DMDS, and thus a need for bioassays is not
indicated under Part 227 of the ODR (Appendix D describes these requirements).
However, in accordance with Part 227, a determination will be made regarding

the need for bioassay testing at the time of each individual permitting

action.

2.4.2 Detailed Consideration of the Alternate Sites

The proposed site and two alternate sites were evaluated according to
gsite selection criteria listed in Part 228 of the ODR. The alternate sites
were selected to be in accordance with the 5 general ODR criteria (see Section
2.3.1.1 of this EIS). The proPosed and the alternate sites were then evalu-
ated under the 11 specific ODR criteria. A summary of the results of these

evaluations is presented in Table 2-4, and described below.

(1) GEOGRAPHIC POSITION, pEPTH OF WATER, BOTTOM TOPOGRAPHY AND DISTANCE FROM
COAST

The proposed DMDS for Arecibo (the interim DMDS) and the alternate sites
considered are shown in Figure 2-9. Table 2-4 describes the position, bottom
depth, range and average bottom slope of the proposed DMDS and each of the
other sites. Also described aY® the distance from the nearest coast and the
distance from the harbor entra87¢€. The proposed DMDS lies 2.7 km (1.5 nmi)
north of Arecibo, about 1.8 ko (1 nmi) northwest of Punta Morillos, the

closest point on shore. The site has an area of 2.8 km2 (0.9 nmiz), and 1is
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TABLE 2-4

COMPARISON OF OCEAN DREDGED MATERIAL

DISPOSAL SITES FOR ARECIBO

COMPARISON FACTOR EIS INTERIM ALTERNATE ALTERNATE
SECTION SITE SITE ) SITe 2
Site Chavacteristics
i P o . " o 0 " o + )
® lLatitude 2.3.2 18o 30' 30" N 18° 1 34" N 187 31' 48" N
e Longitude 2.3.2 66 43' 16" W 66 4b4' 24" W 66" 46' 00" W
e Water Depth (m) 2.3.2 145 - 416 m 275 - 53T m 210 - 412 m
(ft) 474 - 1368 ft 900 - 1770 ft 690 - 1360 ft
site is off site is off
the sheif the shelf
® Average bottomw
slope 15.4% 14.92 11.52
e Distance from
nearest coast {nmi) 2.3.2 1.0 N (1.8 km) 2.5 ¥ (4.5 km) 2.0 N (4.0 km)
e Distance from harbor (nmi) 2.3.2 1.5 N (2.7 km) 3.5 N (6.5 km) 6.0 N (11.0 Im)
Site Location Relative to:
e Breeding, spawning,
nursery, feeding or
passage areas 3.1.4.3 1l ~2nmi N 2 -3 nmi NW 3-4 nmi NW
® Beaches and other
amenity sreas 3.1.9 S ~6 nmi NW 6 - 7 nmi NW 8 - 9 nm1 NW
Waste, Characteristics
Same as for Same as for
e Types 24,11 Sand Interim Site Interim Site
® Typical Barge Load 1.3.1, 2000-4000 cy
App. B
® Quantities/Frequency of
Dredging 1.3.1, 150,000 cy/3-5 yra
App. B
® Discharge methods Side or bottom
dumping from
hopper dredges,or
clamshell unloading
from scow
Feasibility of Surveillance
and Monitoring Feasible Feasible Feasible
Subsurface Transport Characteristics J.l.l.4
Velocity (cm/s) 4 4 4
Direction ( True) 270° 210° 270°
Near Bottom Velocity (cm/s) <5 <5 <S
Direction (True) 270 210 2
Effects of Dredged Material
Dispnsal in Area
e Previous operations L uL gt
% UL
e Preaernt operations
Patential Effects on Human
Uses of the Area
uL
®° Shipping lanes UL v
¢ Fishing
.- fecreatlun v UL L
Beaching
- Diving areas
e Areas of Scientific - uL UL
- importance UL UL UL
e Mineral Resources
Potential Effects on
Site Ecology
¢ Marine mammals and
threstened or endangered oL un UL
‘ apecies
e Critical areas - L UL
- Mangroves uL uL UL
~ Coral reefs u uL UL
- Critical wildlife habitats
Potential Effects on
Cultursl and Historic
Resources
uL uL UL

e Shipwrecks

L= Likely
P = Possidle
UL = Unlikely
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centered at 18°30'30" N, 66°43'16" W. The bottom has an average 15 percent

slope to the north, and is otherwise relatively uniform in topograPhy. Bottom

depths range from 145 to 416 meters (474 to 1,368 ft).

Alternate site 1 is located 6.5 km (3.5 nmi) northwest of the harpor
mouth. The site is centered at 18°31'34"™ N, 66°44'24" W; it has 8n area of
2.8 km2 (0.9 nmiz). Depth at this site ranges from 275 to 537m (900 to
1770 ft).

Alternate site 2 is located 9 km (6 nmi) northwest of the harbor pouth.
2 .2 . A o
The site has an area of 2.8 km” (0.9 nmi”) and its center is at 18 31'4g" N,
66°46'00" W. Depth at this site ranges from 210 to 412 m (690 to 1360 f¢).

(2) LOCATION IN RELATION TO BREEDING, SPAWNING NURSERY, FEEDING, OR PASSAGE
AREAS OF LIVING RESOURCES IN ADULT OR JUVENILE PHASES

Breeding, spawning, and feeding of fish or shellfish may be assumed to
occur in any coastal marine waters, including those of the proposed DMDS and
the alternate sites, It may also be assumed that many kinds of pelagic (free-
swimming) animals such as fish, shrimp, or squid, as well as warine mammals,
seabirds or sea turtles may pass through waters of the sites. There ig, how-
ever, no evidence to suggest that the proposed site or any of the alternate

sites have any unique importance to activities of marine animals.

Nursery areas are areas where young organisms are able to find parti-
cularly high concentrations of food and/or shelter and protection from
predators. Typically, nursery areas are associated with semi-enclosed waters,
such as estuaries, bays, or mangrove swamps, from which young organisms are
not likely to be transported out to the open sea. Therefore neither the pro-
posed DMDS nor the other sites are likely to serve as nursery areas because

they are all in open-ocean locations well flushed by currents.



(3) LOCATION IN RELATION TO BEACHES AND OTHER AMENITY AREAS

The proposed DMDS is about 1.8 km (1 nmi) off Punta Morillos, the nearest
shoreline point. It is about 9 to 11 km from the closest recreational beach
area. Alternate sites 1 and 2 are 2 km and 5 km farther from that area. No
dredged material transport into those areas would be expected to occur as a

result of using any of the disposal sites considered.

(4) TYPES AND QUANTITIES OF WASTES PROPOSED TO BE DISPOSED OF, AND PROPOSED
METHODS OF RELEASE, INCLUDING METHODS OF PACKING THE WASTE, IF ANY

Identical types and volumes of dredged material would be released at any
of the alternate sites. The volume of dredged material that will have to be
dredged from Arecibo Harbor annually will vary, depending on rainfall, the

prevalence of storms, high surf, and other environmental factors.

The cumulative amount of material deposited over the full time period of
a dredging and disposal operation is impoctant in evaluating impacts of the
‘'material once it settles to form a deposition mound. Historically, the
harbors have been dredged once every three to five years, with an average
amount of 114,000 cubic meters (150,000 cubic yards) of material being removed
from the harbor during each dredging operation. The short-term effects of
disposal, such as turbidity and increased rates of sedimentation, depend on
the amount of materials released on each trip. Thus, the quantity of disposed
material of concern in evaluating impacts from suspended sediment transport is
2000 to 4000 cubic meters (about 2500 to 5000 cubic yards), the amount con-

tained in a single hopper-dredge or scow load.

(5) FEASIBILITY OF SURVEILLANCE AND MONITORING

Surveillance of dumping operations at the proposed site could be accom-
plished by placing observers aboard disposal vessels or by helicopter observa-
tions. Because the site is close to shore, aerial or ship observations would

not be logistically difficult.

Environmental monitoring of the water column and the benthos at the pro-

posed site should present no problems. Monitoring surveys of the site were
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successfully conducted by the EPA ocean survey vessel Antelope in 1984, Tne

site is 3 to 4 km from Arecibo Harbor and has bottom depths of 143 to 416

meters. Sampling of the water column thus presents nO problems since the site

is close to Arecibo Harbor in water depths that are easily gampled.

(6) DISPERSAL, HORIZONTAL TRANSPORT AND VERTICAL MIXING CHARACTERISTICS oF
THE AREA, INCLUDING PREVAILING CURRENT DIRECTION AND VELOCITY IF ANy

The significant difference between the sites is the water column depth
and the bottom profile in the direction of tramsport relatiye to the depth to
which the dredged material sinks smmediately after disposal (about 350-400 m).

Currents typically flow in a westerly direction along the coastline, at glow

to moderate speeds (3-5 cm/sec). The weak net transport will significantly

influence the mixing and dilution of dredzed material discharged at the

interim and the alternate sites. Bottom profiles at all the sites gradually

become shallower (approaching depths of 2)0-300 m) within 2-4 km of the sites.
The interaction of weak, currents with a progressively more shallow sea floor
will result in rapid bottom deposition of the dredged material within short

distances. Concentrations of deposited gediments will therefore tend to be

high within small regions of impact. The disposal of dredged material at

either the proposed site or the alternate sites is therefore expected to

result in containment of the material in a limited area.

(7) EXISTENCE AND EFFECTS OF CURRENT AND PREVIOUS DISCHARGES AND DUMPING IN
THE AREA (INCLUDING CUMULATIVE EFFECTS)

Dredged materials have historically been dumped at the proposed site for
Arecibo. No information has been found to indicate that dumping has occurred
at any of the alternate sites. Analyses of data from benthic sampling at the
proposed site and alternate gsites by the 1984 survey cruise indicate that

disposal at the proposed site in the part has resulted in an increased per-
centage of silty sand, as compared to the silt or clayey silt that make up
most of the sea floor at equivalent depths off Arecibo. Benthic organisms
present at the site reflect this changed sediment type, as will be discussed

in point (9) below.
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(8) INTERFERENCE WITH SHIPPING, FISHING, RECREATION MINERAL EXTRACTION,
DESALINATION, FISH AND SHELLFISH CUL" URE, AREAS OF SPECIAL SCIENTIFIC
IMPORTANCE AND OTHER LEGITIMATE USES OF THE OCEAN

There are no fish or shellfish cult: ‘e operations or desalination near
the proposed site or any of the other coirsidered sites. There will be no
interference with shipping lanes because there are no designated shipping

lanes in Puerto Rican waters.

There are some potentially exploitable magnetite sands to the south of
the proposed site, close to the Arecibo Harbor entrance. No exploitation of
these has occurred in the past and there are no known plans to begin mining
these sands. It is not expected that use of the proposed site would result in

transport of dredged material onto these sands.

No interference with commercial fishwng is expected. There are no exten-
sive fishing operations in the area. The great majority of Puerto Rico's
fishermen fish from 20-foot wooden boats, and winds and waves are particularly
forceful at many times of year on this side of the island, so that fishing
from the small boats is often not possible. A principal form of fisning along
the coast to the east of Arecibo is beach seining, which would not be affected
by disposal operations at the site. No transport of dredged materials to the

beach would be expected from any of the sites considered for this harbor.

Because beaches will not be reached by any sediment released at the
disposal sites there will be no effects on recreational swimming, diving, or
fishing at the shore. There are several aatural preserve areas (two protected
mangrove swamps and the Guajataca Cliffs critical habitat area) within the

24 km (15 mile) Arecibo study area, but none would be affected by use of the

proposed site.

(9) THE EXISTING WATER QUALITY AND ECOLOGY OF THE SITE AS DETERMINED BY
AVAILABLE DATA OR BY TREND ASSESSMENT OR BASELINE SURVEYS

Water quality in the general area of this site and the other considered
sites is good, as is typical of well-flushed open water conditions throughout

Puerto Rican coastal areas. The waters are usually optically clear, with
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little suspended material, except for shallow locations closer to 8hore than

the proposed site. There is no evidence of organic enrichment or eutrophica-

tion. Oxygen concentrations are high and nutrient concentrations are ]oy,

Benthic organisms present at the proposed site reflect the increaged sand
content of the site over that of the surrounding area (which presumably
reflects past disposal of Arecibo's sandy dredged materials at this site),
Among polychaete worms, the most abundant organisms present, as well ag among
crustaceans, there is a higher percentage of species and individuals pregent
of ecological types suited to sandy environments than is the case at the
alternate sites or other locations in the ZSF. The fauna at the Proposed site

are thus better adapted to survive future disposal operations than are tpe

fauna at the alternate sites.

(10) POTENTIAL FOR THE DEVELOPMENT OR RECRUITMENT OF NUISANCE SPECIES IN THE
DISPOSAL SITE

The proposed site and the alternate sites are in deep ocean watersg well
flushed by currents. Nutrients and decaying organic matter in the dredged
materials will therefore not accumulate in sufficient high concentrations to
create eutrophication and resulting blooms of potentially noxious phyto-
plankton. Any human disease organisms that may be present in the dumped

materials are very unlikely to survive and reproduce in the cold, highpressure

environment of the sea floor at the site.

(11) EXISTENCE AT OR IN CLOSE PROXIMITY TO THE SITE OF ANY SIGNIFICANT NATURAL
OR _CULTURAL FEATURES OF HISTORICAL IMPORTANCE

No such features have been identified at the site or in areas that will

be affected by disposal at the site.

2.4,3 Summary: Proposed Site for Arecibo

It is proposed that the existing interim DMDS for Arecibo be designated
as the DMDS for continuing use. The site meets all the criteria of the ODR.
Very little transport of materials away from the proposed DMDS is expected.

Materials released at this site will tend to be deposited on the sea floor,
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rather than dispersed, because currents are somewhat weak and the sea floor is
not deep enough for prolonged tramnsport of sinking materials to occur. No
adverse effects are expected on living or mineral resources, or socio-economic
and cultural aspects of the environment from the continuing use of this site.
There have been no problems in conducting surveillance and monitoring activ-

ities at this site in the past, and none would be expected in the future.

Benthic sampling indicates that previous use of the site for disposal of
Arecibo's sandy dredged materrials has resulted in an increased percentage of
silt and sand being present at and near the site than is common in the sea
floor off Arecibo. This has apparently had some effect on the bethic ecology
of the site, with a small increase occurring in the numbers of animals adapted
to living in coarser-grained sediments rather than in strictly clay/silt
environments. This indicates that the proposed designation and use of the

interim DMDS as the DMDS for continuing use should result in less of a change
in the ecology of the site than would result from use of any other site in the

zone of siting feasibility.

2.5 PROPOSED ACTION FOR MAYAGUEZ

The proposed action for Mayaguez is to designate alternate site 1 (Figure
2-10) as the DMDS for continuing use. The characteristics of the dredged
material at this harbor, and the environmental characteristics of the proposed
site and the other sites considered, are summarized in this section of the
EIS. More detailed descriptions of the environment and expected impacts are

given in Chapters 3 and 4,

2.5.1 Characteristics of the Dredged Material - Mayaguez

2.5.1.1 Grain Size of the Material

Sediment characteristics from five cores collected in Mayaguez Harbor
were analyzed by COE (Hilton, 1984). The harbor sediments are mixed sand,
gsilt, and clay. The average specific gravity is 2.53, the average percent

moisture is 53.0 percent, and the average bulk density is 1.72.
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2.5.1.2 Existence of Contaminants as Indicated by Elutriate Tests

An elutriate test conducted by Caribtec Laboratories, Inc. (1980b)
measured ammonia (less than 0.3 ug/l), mercury (less than 0.1 ug/l), PCBs
(less than 10 ug/l), cadmium (less than 0.001 ug/l) and oil and grease (less
than 0.001 ug/l) in four sediment samples collected from Mayaguez Harbor. The

test values are not significantly different from ambient concentrations.

2.5.1.3 Existence of Contaminants as Indicated by Bioassays

No bioassay tests have been conducted on sediments taken in or around
Mayaguez Harbor. EPA evaluations of the need for such testing in the past
have indicated that the sediments did not contain chemical contaminants and
were of a grain-size composition compatible with that of the interim site, so
that a need for bioassays was not indicated under Part 227 of the ODR
(Appendix D describes these requirements). However, in accordance with Part
227, a determination will be made regarding the need for bioassay testing at

the time of each individual permitting action.

2.5.2 Detailed Consideration of the Alternate Sites

The proposed site, two other alternate sites, and the interim site were
evaluated according to site selection criteria listed in Part 228 of the ODR.
The three alternate sites were selected in accordance with the 5 general ODR
criteria (see Section 2.3.1.1 of this EIS). Results of the evaluations
according to the specific criteria of the ODR are summarized in Table 2-5 and

described below.

(1) GEOGRAPHIC POSITION, DEPTH OF WATER BOTTOM TOPOGRAPHY AND DISTANCE FROM
COAST

The proposed DMDS for Mayaguez (alternate site 1), the interim site and
the other sites considered are shown in Figure 2-10. Table 2-5 shows the
position, bottom depth range, and average bottom slope of each of the sites.
Also described are the distance from the nearest coast and the distance from
the harbor entrance. The proposed DMDS lies 13 km (7 nmi) northwest of
Mayaguez Harbor, about 8 km (4.5 nmi) from the nearest coast. The site is

centered at 18°15'00" N, 67°15'42" W, and has an area of 2.8 km> (0.9 nmi’).
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TABLE 2-5
COMPARISON OF OCEAN DREDGED MATERIAL
DISPOSAL SITES FOR MAYAGUEZ

COMPARISON FACTO F o
R SEE;S INTERIM A:}g:N?TE ALTERNATE ALTERNATE
10N SITE ! SITE 2 SITE 3
Sife fharacteciscice 18° 15 00" N 18° 15" 00" N 18° 15' 00" N 18° 130 sam N
{rude 2.3.3 67° 14° 00" W 67° 15" 42" w 67° 16' 48" w 67° 16' 24"
e Longitude 2.1.) - - L]
® Water Depth (m) 90 300 m 350 380 m 420 - 440 m 325 - 380 m
ep (?t) 2.3.3 290 - 990 ft 1150 - 1260 ft 1380 - 2640 ft 1070 - 1254 ft
® Average Battom 122 .72 1.4% 3.12
slope
® Diatance from
nearest coast {nmi) 2.3 2.5 W (4.5 km) 3.5 W (6.5 Im) 4.0 W (7.5
: : : : . -5 low) 5.0% (9
® Distance from harbor (omi) 2.3.3 5.0 W (9 km) 7.0w (13 ) kn)
4 ) R.0 W (15 km) 6.5 W (12 k)
Site Location Relative to:
e Breeding, spawning,
nursery, feeding
or passage areas 3.2.4.3 2-3 nmi W 4=5 nmy W 5-6 w
e Beaches and other et 5-6 omi SW
amenity areas 3.2.5 2~3 nmu SW 4-5 om SW 5-6 nmi SW 95=b6 nay 5w
Waste Characteristics Same as for s
ame as for Same as f
¢ Types 2.5.1.1 Sand,silt,cla Inter o
e Typical Barge Load E3, zoooléooolcy y im Site Interim Site Interim S{ite
App. B
® Quantities/Frequency of 1.3.2, 69,100-cy/2 yrs
Dredging App. B
® Discharge methods Side or bottom
dumping from
hopper dredges,or
clamshell unloading
from scow
Feasibility of Surveillance
and monitorin; Feasible Feasible Feasible Feasible
Subsurface Transport Characteristics 3.2.1.6
Velocity (cm/s) 15 15 15
Direction ( True) 180° 225° 225° ::50
Near-bottom velocity (cm/s) 15 15 15 1S
Direction (True) 180 225° 2250 ZZSO
Potential Effects on Wuman
ses of the Area
e Shipping uL ut, uL tL
e Fishing uL UL UL i
® Recreation
- Beaching uL L uL uL
- Diving aread
e Areas of Scientific
importance L UL, UL UL
e Mineral resources uL uL UL UL
Potential Effects on
Site Ecology
® Marine mammals and
threatened or endangered species UL uL UL UL
e Critical areas
- Mangroves uL UL UL uL
- Coral reefs L uL uL uL
- Critical wildlife habitats uL UL uL %
Potential Effects on
Cuitural snd Historic
Resources
e Shipwrecks UL uL uL uL

L * Lixely
P = Possiole
UL = Uniikely
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The sea floor has an average slope of 1.7 percent to the west, and is other-
wise relatively uniform in topography. Bottom depths range from 350 to 380 m

(1150 to 1260 ft).

The Mayaguez interim site is located 9 km (5 nmi) northwest of the harbor
mouth. The site has an area of 0.9 nmi.2 (2.8 kmz); it is centered at

18°15;00" N, 67°14'00" W. Depth at this site ranges from 90 to 300 m (290 to
990 ft).

Alternate site 2 is located 15 km (8 nmi) northwest of the harbor mouth.
The site has an area of 2.8 km2 (0.9 nmiz) and is centered at 18°15'06" N,
67°16'48" W. Depth at this site ranges from 420 to 440 m (1380 to 2640 fr).

Alternate site 3 is located 12 km (6.5 nmi) west-northwest of the
harbor mouth. The site has an area 2.8 km2 (0.9 nmiz) and is centered
18°13'54" N, 67°16'24" W. Depth at this site ranges from 325 to

380 m (1070 to 1254 ft),

(2) LOCATION IN RELATION TO BREEDING, SPAWNING NURSERY, FEEDING, OR PASSAGE
AREAS OF LIVING RESOURCES IN ADULT OR JUVENILE PHASES

Breeding, spawning, and feeding of fish or shellfish may be assumed to
occur in any coastal marine waters, including those of the proposed site and
the alternate sites. It may also be assumed that many kinds of pelagic
animals such as fish, shrimp, or squid, as well as marine mammals, seabirds or
sea turtles may pass through waters of the sites. There is however no evi-
dence to suggest that the proposed site or any of the other considered sites
have any unique importance to marine animals. As was the case in the Arecibo
study area (see Section 2.4.2), neither the proposed DMDS for Mayaguez, nor
the other sites considered, are likely to serve as nursery areas, because they

are all in open-ocean locations well-flushed by currents.
There should be no adverse effects on corals or their associated fish

communities from the disposal of dredged materials at the proposed site or the

other alternate sites. Use of the interim site, however, is likely to result
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in deposition of sediments at levels harmful to corals in the reef areas just
south of the site. Use of any of the alternate sites is expected to result in
sediment plumes that disperse and then settle out before reaching any of the
area's reefs. Use of the interim site, however, will not typically result in
dispersion of the dredged materials in an extended plume. The bottom at this
site is sufficiently shallow that the mass of released materials will land on
the sea floor before reaching the state of dynamic collapse and dissipation.
Consequently, sediment deposition concentrations at or near the site will be

high, well above the value found to cause mortality in some common Puerto

Rican corals.

The location of the sediment mound predicted from the model is actually
between 1 and 2 km (0.5 and 1 nmi) away from the nearest charted coral reef
area (see Section 4.5.2). However, uncertainties about current speed, direc-
tion, and exact point of release mean that the actual mound location could be
displaced by such a distance from the predicted location. Therefore, it is
possible, and in fact likely over a period of years involving numerous dis-
posal operations, that conditions could create unacceptably high levels of

sediment deposition on the reefs adjacent to the interim site.

(3) LOCATION IN RELATION TO BEACHES AND OTHER AMENITY AREAS

There will be no measurable increases in sediment concentrations at any
beaches or shorelines because of dredged material disposal at the interim site
or alternate sites 2 and 3. Sedimentation plumes from disposal at any of the

sites would not be expected to reach the waters of the shoreline anywhere in

this area.

(4) TYPES AND QUANTITIES OF WASTES PROPOSED TO BE DISPOSED OF, AND PROPOSED
METHODS OF RELEASE, INCLUDING METHODS OF PACKING THE WAGTE, IF ANY

Identical types and volumes of dredged material would be released at any
of the considered sites. The Volume of dredged material that will have to be
dredged from Mayaguez Harbor annually will pe variable, depending on rainfall,

the prevalence of storms, high surf, and other factors.
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The cumulative amount of material that is deposited over the full time
period of a dredging and disposal operation is important in evaluating impacts
of material once it settles to form a deposition mound. Historically, the
harbors have been dredged once every 2 years, with an average amount of 53,500
cubic meters (70,000 cubic yards) of material being removed from the harbor
during each dredging operation. The short-term effects of disposal depend on
the amount of materials released on each trip. Thus, the quantity of disposed
material of concern in evaluating impacts from transport of suspended sedi-
ments is 2000 to 4000 cubic meters (about 2500 to 5000 cubic yards), the

amount contained in a single hopper-dredge or scow load.

(5) FEASIBILITY OF SURVEILLANCE AND MONITORING

Surveillance of dumping operations at the proposed site could be accom-
plished by placing observers aboard disposal vessels or by helicopter obser-
vations. Because the site is close to shore, aerial or ship observations

would not be logistically difficult.

Environmental monitoring of the proposed site should present no problems.
Monitoring surveys of the site were successfully conducted by the EPA ocean
survey vessel Antelope in 1984. Benthic monitoring with a box core sampler is
feasible since the depth range of the site is from 350 to 380 meters, less

than the practical limit for box core sampling.

(6) DISPERSAL, HORIZONTAL TRANSPORT AND VERTICAL MIXING CHARACTERISTICS OF
THE AREA, INCLUDING PREVAILING CURRENT DIRECTION AND VELOCITY IF ANY

Depth is the primary difference between the proposed Mayaguez DMDS and
the three alternate sites. With a depth range of 90 to 300 m, the interim
site is considerably shallower than alternate sites, which range from 350 to
400 meters deep as a group. At the shallower interim site, the dredged
material would be deposited on the bottom in higher concentrations over a
smaller area than at the alternate sites. Because of tidal influences, near-
shore currents tend to flow northward on the flood tide and southward at ebb
tide. However, there are eddies and flow reversals in the nearshore area
because of complex bottom topography, tidal forcing, winds and surface runoff.

Offshore currents flow predominantly to the north.
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(7) EXISTENCE AND EFFECTS OF CURRENT AND PREVIOUS DISCHARGES AND DUMPING IN
THE AREA (INCLUDING CUMULATIVE EFFECTS) e

It is not known whether disposal of dredged materials has ocCurred in the
past at the proposed Mayaguez DMDS or any of the other alternate Siteg,
Dumping has occurred at approximately 2-year intervals at the interim gjite.
Analyses of data from benthic sampling at the proposed site and alternate
gites by the 1984 survey cruise did not reveal any effects of previous dis-

posal on the sediment grain sizes and biota of the proposed site.

(8) INTERFERENCE WITH SHIPPING, FISHING, RECREATION MINERAL EXTRACTION,

DESALINATION, FISH AND SHELLFISH CULTURE, AREAS OF SPECIAL SCIENTIFIC
TMPORTANCE AND OTHER LEGITIMATE USES OF THE OCEAN —

There are nmo fish or shellfish culture operations or desalination near
the proposed site of any of the alternate sites. There will be no interfer-
ence wth shipping lanes because there are no designated shipping lanes in

Puerto Rican waters.

Fish catches in the Mayaguez area are primarily made up of reef fishes
and other species of fish and shellfish that depend on coral reef systems for
food. Reef fishes such as grunts, snappers, and groupers make up a large
percentage of the catch. It is not expected that disposal of dredged
materials at the proposed DMDS would damage coral reefs or their associated
fish or shellfish assemblages. It is possible that disposal at the existing
interim site will damage or even kill corals in the nearshore area south of
the site, as discussed in Section 4.5.2. Such damage to corals in this near-

shore area could perhaps decrease the productivity of local fishery resources.

(9) THE EXISTING WATER QUALLTY AND ECOLOGY OF THE SITE AS DETERMINED BY
AVALLABLE DATA OR BY TREND ASSESSMENT OR BASELINE SURVEYS

Water quality in the general area of the proposed DMDS and the alternate
sites is good, as is typical of well-flushed open water conditions throughout
Puerto Rican coastal areas. The waters are usually optically clear, with
little suspended material, except for shallow locations closed to shore than
the proposed site. There is 0O evidence of organic enrichment of eutrophica-

tion, oxygen concentrations are high and nutrient concentrations are low, as

would be expected in tropical waters such as these.
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Sediments at all of the sites are primarily silts and clays. Taxonomic
analyses of the fauna collected at the proposed site reveal that the great
majority of the taxa (taxonomic groups) present at all sites are deposit-
feeders, an ecological type well-adapted to living in high-turbidity such as
might be created by dredged material disposal. Other common ecological types
present were carnivores and herbivores, ecological types also able to live in
turbid environments. Analyses of the biological data for other groups indi-
cate that they share the basic ecological characteristics of the majority of
polychaetes in being well adapted to turbidity. It is not likely, therefore,
that continued use of the site will have a detrimental effect on benthic

communities outside of the immediate burial mound.

(10) POTENTIAL FOR THE DEVELOPMENT OR RECRUITMENT OF NUISANCE SPECIES IN THE
DISPOSAL SITE

Because the proposed site, and all considered sites, are in deep ocean
waters well flushed by currents, any nutrients or decaying organic matter in
the deposited dredged materials will not accumulate in sufficient high con-
centrations to create eutrophication and resulting blooms of potentially
noxious phytoplankton. Any human disease organisms that may be present in the
dumped materials are very unlikely to survive and reproduce in the cold, high-

pressure environment of the sea floor at the site.

(11) EXISTENCE AT OR IN CLOSE PROXIMITY TO THE SITE OF ANY SIGNIFICANT NATURAL
OR CULTURAL FEATURES OF HISTORICAL IMPORTANCE

There is one shipwreck in the nearshore area close to the interim site.

Disposal at the proposed site will not affect this feature.

2.5.3 Summary: Proposed Site for Mayaguez

The proposed action for Mayaguez Harbor is the final designation of
alternate site 1 as the dredged material disposal site for continuing use.
The proposed Mayaguez DMDS meets all ODR criteria. It is not proposed that
the formerly used interim DMDS be re-designated for continuing use, because of
the proximity of that site to coral reefs. It is expected that disposal

operations at the interim DMDS will result in exposure of the coral reefs that
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begin 1 to 2 km southeast of the site to increases in sedimentation rgpeg
sufficient to damage living corals and decrease reef productivity. 1In addi-
tion, the interim site does not meet the general ODR criterion of being off
the shelf: The depth range at the site is 90 to 300 meters (49 to 164

fathoms), while the limit on the depth of the shelf is conventionally gefined

as 200 meters (approximately 100 fathoms).

No adverse effects are expected on living resources such 45 Coralg,

fisheries, or nursery grounds from use of the proposed DMDS. It has pq unique

ecological or environmental characteristics, being similar in sediment type

and in its benthic biological community to most other sites in the Mayaguez

study area.

No effects are expected on any mineral resources, or socio~€coOonomic and
cultural aspects of the environment from use of the proposed site. There
should be no problems conducting surveillance activities, and the abiljty to
conduct environmental modeling was demonstrated by the successful sampling

operations of the 1984 OSV Antelope survey cruise.

2.6 PROPOSED ACTION FOR PONCE

The proposed action for Ponce is to designate alternate site 1 (Figure
2-11) as the DMDS for continuing use. The characteristics of the dredged
material at this harbor, and the environmental characteristics of the proposed
site and the other sites considered, are summarized in this sectiom of the
EIS. More detailed descriptions of the environment and expected impacts are

given in Chapters 3 and 4.

2.6.1 Characteristics of the Dredged Material - Ponce

2.6.1.1 Crain Size of the Material

The material to be dredged from Ponce Harbor is predominantly gjlt (COE
1980c). Results of 17 borings taken from the harbor (COE 1983) indicated that
materials in the northeast corner of the Municipal Bulkhead Turning Basin are

composed of 4 m (14 £t) of fill material underlain by silt through 4 depth of
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11 m (36 ft) below mean low water. The fill material is soft cement waste and

is considered an inorganic silt. The underlying material is a dark gray, very
soft, somewhat plastic, inorganic silt with small amounts of sand and ghell.
In the remainder of the core borings, the material is silt from the gyrface

through 11 m. The silt is dark gray, very soft, slightly sandy in gome areas,

slightly plastic, with a small amount of clay.

2.6.1.2 Existence of Contaminants as Indicated by Elutriate Testg

Chemical analyses were conducted on receiving water from the Ponce
interim disposal site and interstitial water from Ponce Harbor sediment (COE
1983). Test results were compared with Goldberg values (typical gsea-yater
values). Receiving-water concentrations at the interim disposal site were
found to be similar to Goldberg values except for elevated concentrations of

chromium and lead. Interstitial water had a higher concentration of cadmium,

copper, and zinc than water at the interim DMDS.

2.6.1.3 Existence of Contaminants as Indicated by Bioassay

Bioassays are used during the permit process to determine whether or not
a dredged material is environmentally acceptable for ocean dumping, Bioassay
tests provide a measure of the potential impacts of the dredged material on
the marine ecosystem. ODR requirements are that the liquid phase, suspended
particulate phase and solid phase of the dredged material must be analyzed

separately. The toxicological methods used to evaluate dredged materials are

described in Appendix D.

Bioassay data from a study conducted by Jones, Edmunds, and Associates,
Inc. (1979) on sediments collected from three locations in Ponce Harbor are
presented in Table 2-6. The study concluded that the limiting permissible
concentrations (LPC) based on the liquid phase or suspended particulate phase
bioaséays would not be approached during ocean disposal of the three sedi-
The conditions under which this evaluation was made was not specified

ments.,

in the report. 1In the solid phase bioassays, none of the three gediments was

toxic to the test organisms. Survival of the polychaetes (Neanthes arenaceo-

dentata) in sediment 2 was significantly different from the control (p=0.05),
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TABLE 2-6. RESULTS OF BIOASSAYS CONDUCTED ON THREE SEDIMENTS FROM PONCE
HARBOR

Sediment 1 Sediment 2 Sediment 3

e Liquid phase (¥ control survival/# test survival)

Menidia menidia 30/30 28/24 28728
Fish
Mvsidopsis bahia 30/26 30/28 30/30
Mysid shrimp
Palaeomonetes pugio 28/29 30/29 28/20(1)
Grass shrimp

e Suspended particulate phase (# control survival/# test survival)
Menidia menidia 30/29 30/30 30/30
Fish
Mysidopsis bahia 30/27 30/27 30/29
Mysid shrimp
Palaeomonetes pugio 28/27 28/24 28/28
Grass shrimp

e Solid phase (7% control survival/% test survival)
Neanthes arenaceodentata 100/99 100/9&(1) 100/98
Polvchaete worm
Mercenaria mercenaria 100/100 100/100 100/100
Clam
Palaeomonetes pugio 100/98 100/100 100/98
Grass shrimp

e Bioaccumulation Potential-Mercenaria mercenaria (ug/g)

Control Sediment 1 Sediment 2 Sediment 3

Petroleum hydrocarbons ND ND ND ND
Mercury 0.027 0.0257 0.0219 0.0332
Cadmium 0.034 0.038 0,052 0.38

Notes: (1) Significantly different from control (p=0.05)
ND - Not detectable: limit of detection = 2 ug/g

Source: Jones, Edmunds and Associates, Inc. 1979
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but did not differ from control survival by greater than 10 percent apnd there-
fore, does not exceed the LPC. Bioaccumulation tests conducted With c¢lams

(Mercenaria mercenaria) showed no tendency to accumulate mercury, Cadmium, or

petroleum hydrocarbons.

2.6.2 Detailed Consideration of the Alternate Sites

The proposed site, the interim site and two other alternate Siteg were
evaluated according to site selection criteria listed in Part 228 of the ODR.
The alternate sites were selected to be in accordance with the 5 general ODR
criteria (see Section 2.3.1.1 of this EIS). Results of the evaluationg
according to the 11 specific ODR criteria are summarized in Table 2-7, and

described below.

(1) GEOGRAPHIC POSITION, DEPTH OF WATER BOTTOM TOPOGRAPHY AND DISTANCE FROM
COAST

The proposed DMDS for Ponce (alternate site 1), the interim site, and the
other sites considered are shown in Figure 2-11. Table 2-7 ghows the posi-
tion, bottom depth range and average bottom slope of each of the siteg. Also
shown are the distance from the nearest coast and the distance from the harbor
entrance. The proposed DMDS lies 10 km (5.5 nmi) south of Ponce, about 8 km
(4 nmi) from the nearest coast. The site has an area of 2.8 kmz (0.9 nmiz)
and is centered at 17°53'20" N, 66°37'52" W. The bottom has an average 12
percent slope to the south-southwest. Bottom depths range from 330 to 540
meters (181 to 295 fathoms),

The Ponce interim site is located 7.5 km (4 nmi) southwest of the harbor
mouth. The site has an area of 2.8 km2 (0.9 nmiz) and is centered gt
17°55'00" N, 66°38'54" W. Depth at this site ranges from 237 to 49¢Q (780 to
1620 feet).

Ponce alternate site 2 is located 12 km (6.5 nmi) south of the harbor
, 2 20 L
mouth. The site has an area of 2.8 km” (0.9 nmi®); it is centered at

17°52'00" N, 66°38'54" W. Depth at this site ranges from 51 to 700 (1680 to
2310 feet).
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TABLE 2-7
COMPARISON OF OCEAN DREDGED MATERIAL
DISPOSAL SITES FOR PONCE

COMPARISON FACTOR EIS INTERIM N ALTERNATE ALTERNALE ALVEKNATE
SECTION SITE SITE | 5ife 2 sile 3
Site Characteristica
o o ] o
. 172 55' 00" N 170 53" 20" N 170 52" 00" N ] 170 S2' 04" N
o Latitude 23 66° 38" 34" W 66° 37* 52" W 66° 38 Sa" W[ 66° 37" 42" W
. 5:::"3 C h (m) 33 237 - 490 m 330 - 540 m 510 - 700 m 330 - 625 m
¥ Dept (;’lt) o 780 - 1620 ft 1086 - 1770 ft 1680 - 2310 fe| 1090 - 2060 ft
e Average Bottom 14.62 124 10.8% 16.82
slape .
e Distance from nearest
coast (omi) 2.3.4 3.0 S (5.5km) 4.0 S (7.5 lm) 6.0 S (11 im) 6.0 S (11 km)
e Distance from harbor (omi) 2.3.4 4.0 S (7.5 km) 5.5 8 (10 im) 6.5 S (12 ¥m) 6.5 5 (12 iom)
Site Location Relative to:
o Breeding, spawning,
nursery, feeding or passage areas 3.3.4.)3 J - 4 nmi SE 6 - b nmi SE 6 - 7 nmy S 6 - 7 omi SE
Waste Characteristics
2.6.1.1 Same as for Same as for Same as for
e Types .6.1, Sile Interinm Site Interim Site Interim Site
e Typical Barge Load 1.3.3, 2000-4000 cy
) App. B
° Qunn(il\c!/Frequency of 1.3.3, 250,000-290,000
Dredging App. B cyl/d yrs
e Discharge methods Side or bottom
: dumping from
hopper dredges,or
clamshell unloading
from acow
Feasibility of Surveillance
d M
and Monitoring Feasible Feasible Feasible Feas\ble
Subsurface Transport Characteristics 3.3.1.4
Velocity (:E/’T 5 - 10
5 - 1o 5 - 10 v -1
pDirection { True) 2300 280° )00° 1000
Nesr-bottom (cm/s) 5 b} 5 ’
Direction {True) 1ns° 315° 315° 1s°
pPotential Effects on Human
tlses of the Area
o Shipping uL . UM UL
e Fishing L . uL bt
e Recreation
- Beaching L UL L L
- Diving aread
® Areas of Scieat1fic
importance uL uL oL tljt
e Mineral Resources uL uL Uk
Potential Effects on
Site Ecology
e Marine marmals and . '
threatened or endangered species uL uL uL t
® Critical areas X
-~ Mangroves uL uL uL 3t
- Coral reefs uL u L UL
- Critical wildlife habitacs uL ut uL
Potential Effects on
Cultural and Historic
Resources
e Shipwrecks uL u u v

L = Likely
P = Possible
UL = uUnlikely
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Ponce alternate site 3 is located 11 km (6.5 nmi) gouth of the harbor

mouth. The site 1is centered at 17°52'04" N, 66°37'42" W and has an area of

2.8 km2 (0.9 nmiz). pepth at this gite ranges from 330 to 625 m (1090 to 2060

feet).

(2) LOCATION IN RELATION TO BREEDING, SPAWNING NURSERY, FEEDING, OR PASSAGE
*REAS OF LIVING RESOURCES IN ADULT OR JUVERILE PHASES

Breeding, spawning, and feeding of fish or shellfish may be assumed to
occur in any coastal marine waters, including those of the proposed site and
the other considered sites. It may also be assumed that many kinds of pelagic
animals such as fish, shrimp, or squid, as well as marine mammals, geabirds or
sea turtles may pass through waters of the sites. There is however no evi-
dence to suggest that the proposed site or any of the other sites have any

special characteristics in regards to such activities of marine animals.

Neither the proposed site nor the other considered sites are likely to
gerve as nursery areas, because they are all in open-ocean locations well

flushed by currents.

(3) LOCATION IN RELATION TO BEACHES AND OTHER AMENITY AREAS

Several beaches and other stretches of shoreline would be affected by the
sediment plumes from disposal under typical oceanographic conditions at Ponce.
There are several beach areas west of Ponce Harbor. The closest of these is
beyond Punta Cucharas, approximately 7 km (4 nmi) from the interim site.

Other beaches are located 1 to 3 km (0.5-1.5 nmi) to the west of Punta
Verraco, and along the coastline of the Guanica Commonwealth Forest. Concen-
trations of sediments in these areas would not be measurably increased as a
result of dredged material disposal at the proposed site. However, it is
expected that concentrations in the beach areas off Punta Verraco and Guanica
Forest would be measurably jncreased by disposal operations at amy of the

other sites considered.
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(4) TYPES AND QUANTITIES OF WASTES PROPOSED TO BE DISPOSED OF, AND PROPOSED
METHODS OF RELEASE, INCLUDING METHODS OF PACKING THE WASTE, IF ANY

Identical types and volumes of dredged material would be released at any
of the alternate sites. The volume of dredged material that will have to be
dredged from Ponce Harbor annually will vary, depending on rainfall, the

prevalence of storms, high surf, and other environmental factors.

The cumulative amount of material deposited over the full time period of
a dredging and disposal operation is important in evaluating impacts of
material if it settles to form a deposition mound. Historically, the harbors
have been dredged once every three years, with an average amount of 190,000 to
220,000 cubic meters (250,000 to 290,000 cubic yards) of material being
removed during each dredging operation. The short-term effects of disposal,
such as turbidity and increased sedimentation rates, depend on the amount of
materials released on each trip. Thus, the quantity of disposed material of
concern in evaluating impacts from suspended sediment transport is 2000 to
4000 cubic meters (about 2500 to 5000 cubic yards), the amount contained in a

single hopperdredge or scow load.

(5) FEASIBILITY OF SURVEILLANCE AND MONITORING

Surveillance of dumping operations at the proposed site could be accom-
plished by placing observers aboard disposal vessels or by helicopter observa-
tions. Because the site is close to shore, aerial or ship observations would

not be logistically difficult.

Environmental monitoring of the water column and the benthos at the pro-
posed site should present no problems. Monitoring surveys of the site were
successfully conducted by the EPA ocean survey vessel Antelope in 1984,
Benthic monitoring with a box core sampler is feasible since the depth of
range at the site is 330 to 540 meters, less than the practical limit for box

core sampling.

2-49



(6) DISPERSAL, HORIZONTAL TRANSPORT AND VERTICAL MIXING CHARACTERISTICS OF
THE AREA, INCLUDING PREVAILING CURRENT DIRECTION AND VELOCITY IF ANY

At the Ponce sites, depth is not the major determinant of bottom deposi~
tion. The major difference affecting sediment deposition at the sites con-
sidered 1is reléted to their distances away from shallow, nearshore shelf
areas. Dredged material released at the interim site has the greatest poten-
tial for bottom deposition on the insular shelf of any of the considered sites
because this flow is expected to carry sediments in significant concentrations

into nearshore areas. Disposal at the proposed site is least likely to result

in transport into nearshore areas.

(7) EXISTENCE AND EFFECTS OF CURRENT AND PREVIOUS DISCHARGES AND DUMPING IN
THE AREA (INCLUDING CUMULATIVE EFFECTS)

No information has been found to indicate that dredged material disposal
has occurred at the proposed Ponce DMDS or any of the other alternate sites.
Dumping has occurred at approximately 3-year intervals at the interim site.
Analyses of data from benthic sampling at the proposed site, interim site and
other alternate sites by the 1984 survey cruise did not reveal any effects of

previous disposal on the sediment grain sizes or the biota of the proposed

site,

(8) INTERFERENCE WITH SHIPPING, FISHING, RECREATION MINERAL EXTRACTION,
DESALINATION, FISH AND SHELLFISH CULTURE, AREAS OF SPECIAL SCIENTIFIC
IMPORTANCE AND OTHER LEGITIMATE USES OF THE OCEAN

There are no fish or shellfish culture operations or desalination near
the proposed site of any of the alternate sites. There will be no interfer-
ence wth shipping lanes because there are no designated shipping lanes in

Puerto Rican waters.

Principal commercial fishing grounds in the Ponce area are on the broad
shelf area to the east. Fishing occurs throughout the shelf area, particu-
larly at coral reefs and near the offshore iglands. Specific information was
not found concerning the amount of fishing at the large reefs west of the
Port. If fishing does occur in that area, then the impact of sediments
carried into the area from disposal at Alternate Sites 2 or 3 or the interim

Site would perhaps affect numbers of fish available to fishermen.
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(9) THE EXISTING WATER QUALITY AND ECOLOGY OF THE SITE AS DETERMINED BY
AVAILABLE DATA OR BY TREND ASSESSMENT OR BASELINE SURVEYS

Water quality in the general area of the proposed Ponce DMDS and at the
alternate sites is good, as is typical of well-flushed open water conditions
throughout Puerto Rican coastal areas. The waters are usually optically
clear, with little suspended material, except for shallow locations closer to
shore than the proposed site. There is no evidence of organic enrichment or
eutrophication; oxygen concentrations are high and nutrient concentrations are

low.

Sediments at all of the sites are primarily silts and clays. Taxononic
analyses of benthic organisms collected at the proposed site reveal that the
majority of the taxa (taxonomic groups) present are deposit-~feeders, an eco-
logical type well-adapted to living in high turbidity such as might be created
near the sea floor by dredged material disposal. Other common ecological
types were carnivores and herbivores, also able to live in turbid environ-
ments. It is not likely, therefore, that use of the site will have a
detrimental effect on the benthic community outside of any immediate burial
mound that might be formed if immediate deposition, rather than transport and

dispersal, were to occur.

(10) EQIEﬁILéL_EQB;IHE DEVELOPMENT OR RECRUITMENT OF NUISANCE SPECIES IN THE
DISPOSAL SITE

Because the proposed site, and all considered sites, are in deep ocean
waters well flushed by currents, any nutrients or decaying organic matter in
the dredged materials will not accumulate in sufficiently high concentrations
to create eutrophication and resulting blooms of potentially noxious phyto-
plankton. Any human disease organisms that may be present in the dumped
materials are very unlikely to be able to survive and reproduce in the cold,

high pressure environment of the sea floor at the site.

(11) EXISTENCE AT OR IN CLOSE PROXIMITY TO THE SITE OF ANY SIGNIFICANT NATURAL
OR CULTURAL FEATURES OF HISTORICAL IMPORTANCE

No such features have been identified at the site or in areas that will

be affected by disposal at the site.
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2.6.3 Summary: Proposed Site for Ponce

The proposed action for Ponce is the final designarion of alternate site
1 as the DMDS for continuing use. The proposed Ponce DMDS meets 2ll ODR
criteria. It is not proposed that the formerly used interim DMDB be re-
designated for continuous use, because it is expected that transport of
suspended materials from disposal at that site may result in increased sedi~
mentation rates in beach, coral reef, snd preserve areas along the coast west

of Ponce, in violation of general criterion Number 2 of the ODR.

No adverse effects are expected on living resources, includiug corals,
fisheries, and nursery grounds, from use of the proposed DMDS, 1Tt has no
unique ecological or envircomental characteristics, being similar in sediment
type and in its benthic bioclogical community to most other sites in the Pance

study area.

No effects are expected on any mineral resources, or socio~economic and
cultural aspects of the eavironment from use of the proposed site. There
ghould be no problems conducting surveillance activities, and the ability to
conduct enviroumental monitoring was demonstrated by successful sampling

operations during the 1984 0SV Antelope survey cruise,

2.7 PROPOSED ACTION FGR YABUCOA

The proposed action for Yabucoa is to designate Alternate Site 2 (Figure
2-12) as the DMDS for continuing use. The characteristics of the dredged
material at this harbor, and the environmental characteristics of the proposed
site and the other sites considered, are summarized in thia section fo the

EIS. More detailed descriptions of the environment and expected impacts are

given in Chapters 3 and 4.

2.7.1 Characteristics of the Predged Material - Yabucoa

2.7.1.1 Grain Size of Material

Samples taken from Yabuc©a Harbor indicate that the sediment is composed
of silt and sand (COE, 1980d)- The uppermost deposit is reported to cousist
of fine silt. Below a depth OF 14 m (47 £t) the sediment is 30% sand.
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2.7.1.2 Existence of Contaminants as Indicated by Elutriate Tests

An elutriate test conducted by Laboratorio de Analisis Ambiental, Inc.
(1980) measured mercury (less than 0.1 ug/l), cadmium (less than 10 ug/l), DDT
(less than 1.0 ug/l), and PCBs (less thao 1.0 ug/l) in three sediment samples
collected from Yabucoa Harbor. The test values are not gignificantly dif-
ferent from ambient concentrations. Petroleum hydrocarbon concentrations in

elutriate from Yabucoa Harbor sediments ranged from 10 ug/1-15 ug/l.

2.7.1.3 Existence of Contaminants as Indicated by Bioassays

Bioassay data from a study conducted by Caribtec Laboratories, Inc.
(1980c) on sediments collected from the Yabucoa Harbor Entrance Channel are
p